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ABSTRACT

Drivers of Product Innovation: An Investigation of German
Manufacturing Companies

Product innovation 1s an important driver for manufacturing companies to remain
competitive. Although new products are essential to high-technology companies, other
sectors are also focusing on product innovation. As the importance of product
innovation becomes widely recognised, there 1s a need to analyse the relationship
between product innovation rates and the percentage of revenues generated from new
products (defined as product innovation position). Therefore, the purpose of this study is
to determine why companies (business units) within the same industry sector (i.e., in the
engineering and electrical & electronics engineering sector) operate with different
product innovation positions.

Much of the management literature is based on the assumption that product
innovation leads to improved company performance in terms of competitive advantage,
higher revenues with new products, higher market share and cost or quality advantages.
Taking this argument into account, it might be expected that firms with high
performance are innovating at a faster rate than less successful companies. But this
relationship is not as clear as 1t appears. Overall, the reasons why companies innovate at
different rates require investigation. In other words: the factors which influence product
innovation positions need deeper examination.

In order to identify the reasons for varying product innovation positions, the
research was divided into three phases: The first phase was a survey of 81 business
units, which collected data on the number of new products developed by companies.
This phase identified errors in measuring the percentage of new products introduced 1n
the last three years (product innovation rate). Therefore, in the second phase, the errors
in measuring product innovation rate were corrected through a survey and telephone
interviews. In this phase, data from 78 business units were analysed. In the third phase,
further investigations focusing on the question why business units have different
product innovation positions were conducted through case studies. The investigation
used a model of Cooper and Kleinschmidt (1993) as a basis for the case study research
of 11 business units in the industry sectors engineering and electrical & electronics

engineering.

The results identified three key drivers for product innovation positions: market,
competition and product innovation strategy. Further, the two arecas NPD management
and corporate culture were found as key drivers for the management of product
innovation processes. One further important finding is, that product innovation position
do not show how innovative a business unit is. With regard to profits, the cross-case
analysis found that independent from product innovation position only two of 11
business units earn more from new products than from the whole product portfolio (i.e.,
from both existing and new products). This implies that the product innovation rate and
the percentage of revenues are related to the context. It has to be noted that an
investigation of product innovation position was only possible by using a combination
of both survey and case study approach.
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Chapter One

CHAPTER ONE

INTRODUCTION

1.0 INTRODUCTION

This management research project focuses on product innovation in Germany — an issue
that is widely accepted as critical for both German companies and the economy as a
whole. With high labour and social costs, German companies are looking for ways to
become more competitive, and product innovation is widely recognised as an important
priority for companies (e.g., Rommel, 1991; Brinker et al, 1997; Janz et al, 2001;
European Commission 2001b). Potentially new products bring many advantages for
businesses. They can help increase market share in existing markets, enable entry into
new markets and increase market profitability (Nevens et al, 1990; Cimento et al 1993;
Wieandt, 1995; Blachandra and Friar, 1997). Companies may focus on new customer
groups or differentiate themselves from their competitors with new products (Cimento
and Knister, 1994; Diirand, 1998). New products can also complement existing
company offerings, promote increased customer loyalty, and stimulate demand for other
products (Porter, 1985).

Without frequent new products, companies can quickly lose competitiveness and
market share — “if you do not innovate, old products will be overtaken by new
technology” (Gourlay, 1996). For example, Kaplan and Norton (2001) stated that
“product innovators must accelerate the time to develop and commercialise new
products”. The ability to introduce new products is one of the key challenges facing
European companies, as identified by a survey of manufacturing managers (De Meyer
and Pycke, 1996) and from the European Commission (2000). Companies that have
recognised this are responding and several have launched major innovation initiatives
(Buckler and Zien, 1996; Coyne, 1996; Rueter, 1999). However, many studies which
focus on product innovation are anecdotal (e.g., Nevens et al, 1990; Mass and Berkson,
1995; Leonard and Rayport, 1997; Nicholson, 1998) or focus solely on well known

companies and therefore the generalisation of the results is questionable (e.g., Jelinek
and Schoonhoven, 1990; Griffin and Page, 1996; Swink et al, 1996).

There are various forms of innovation — product innovation and innovation in
manufacturing processes, services and business processes. Companies need to be
innovative in all these areas (e.g., Schumpeter, 1934; Wind and Mahajan, 1988; Kay,
1993; Goffin and Pfeiffer, 1999). However, for manufacturing companies, product
innovation is particularly important to market success (e.g., Wamer and Blackmaon,
1993; Pleschak et al, 1994). Therefore, this study concentrates on product innovation
and focuses on German manufacturing industry, which is attempting to improve 1its
performance in this area (e.g., Lay, 1997; Janz et al, 2001).

The research investigates product innovation by focusing on the product innovation
rate, defined as the percentage of new products in the product portfolio which are less
than three years old. Further, the relationship between product innovation rates and the
percentage of revenues gained from new products is examined. These two variables are
investigated at the business unit level which i1s characterised by having its own
production facilities and a strong involvement into all research and development (R&D)
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processes and marketing activities. The reasons for varying levels of product innovation
rates and percentages of revenues from new products are investigated through surveys

and case studies.

As stated earlier, much of the management literature is based on the assumption
that product innovation leads to improved company performance in terms of
competitive advantage, higher revenues with new products, higher market share and
cost or quality advantages (e.g., Groski and Machin, 1992; Cooper and Kleinschmidt,
1993; Zarah, 1993a; Acs, 1994; Berth, 1997, Ittner and Larcker, 1997). Particularly the
popular press suggests that companies which are more innovative achieve higher profits
than their competitors (Anonymous, 1995a; De Meyer and Pycke, 1996; Soren et al,
1999). Taking this argument into account, it might be expected that firms with high
performance are innovating at a faster rate than less successful companies.

But this relationship is not as clear as it appears. Previous research shows that even
direct competitors have very different innovation rates (Goffin and Pfeiffer, 1999;
Goffin et al, 2001). Further, it is questionable why companies within the same industry
sector develop very different numbers of new products (e.g., Kluge et al, 1996;
Gassmann, 1997; Kulicke et al, 1997; Janz et al, 2001). Overall, the reasons why
companies innovate at different rates are open and require investigation.

In other words: the factors which influence product innovation rates need deeper
examination. For example, Audretsch and Vivarelli (1996) showed that relatively new
companies introduce more new products than established ones. Another factor was
identified by Zirger and Hartely (1996) who found that companies with a first to market
strategy also introduce higher numbers of new products into the market. However, in
contrast to these findings many other studies had not identified any individual factors
which influence product innovation activities (e.g., Benkenstein and Hiibner, 1995; Ellis
and Curtis, 1995; Balachandra and Fnar, 1997; Clement et al, 1998).

Although there is a wealth of literature on the factors influencing product
innovation activities, it is difficult to find a suitable framework showing the relationship
between all factors. However, to reflect this complexity Cooper and Kleinschmidt
(1993) developed a model. Their model offers six different areas which influence
product innovation (market, competition, corporate environment, nature of project, new
product process, strategy). This model was used as a basis to explore the reasons why
different companies (business units) have different product innovation rates and why
they achieve a different percentage of revenues from new products.
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1.1 OVERVIEW OF PROJECT AIMS

From a detailed review of the literature it became clear that the reasons for varying
product innovation rates and the relationship between product innovation rate and the
percentage of revenues from new products warrants further investigation. It was also
shown that the many and complex factors with influence on the product innovation rate
make it difficult to investigate this topic.

Taking these findings into account, the aim of the research was to reveal whether
significant differences exist between the product innovation rates and the percentage of
revenues from new products in different German manufacturing companies. In addition,
a key aim was to identify the drivers of different product innovation positions, i.e., to
find out the reasons why companies (business units) operate with different product
innovation rates and why business units achieve different percentages of revenues with
new products that have similar product innovation rates.

To achieve these aims, 1t was necessary to use multiple methods and a three phase
design.

1.2 OVERVIEW OF METHODOLOGY

[n order to identify and investigate the reasons why business units have different
product innovation rates a methodology running over three different phases was chosen.
The research aims of each phase, the research method used and the dataset analysed is
given as an overview 1n Figure 1.1.

Figure 1.1: Overview of the Three Phases of the Research

Phase 1 ~ Phase 2  Phase 3
Research Aim Research Aim Research Aim
To measure product innovation To correct bias in measuring ~To investigate the drivers for
| rate and the percentage of product innovation rate different product innovation
revenues from new products positions
(RQ 1, 2) , _’ (RQ 1, 2, 3a) _* (RQ 3b, 4)
Method Method Method
Survey and telephone Survey and telephone Case studies and telephone
interviews - interviews | - ~ interviews
Sample Sample Sample
81 companies (business 78 companies (business 11 companies (business
units) | | units) T units)
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The research over the three phases had following characteristics:

e The study investigated product innovation in Germany and two industrial sectors
were chosen — engineering and electrical & electronic engineering (E&E
engineering).

e The study combined two approaches — survey and case study research. Using these

two research techniques it was possible to cross check data during the case studies
(for example, in interviews with managers). With the information from these cases

deeper insights into the reasons for product innovation can be gained.

e The research was divided into three phases: The first phase was a survey of 81
business units, which collected data on the number of new products developed by
companies. In this phase, the first insights into the complex field of product
innovation processes in companies were also gained. However, this phase identified
errors in measuring the percentage of new products introduced in the last three years
(product innovation rate). Therefore, in the second phase, the errors in measuring
product innovation rate were corrected through a survey and telephone interviews. In
this phase, data from 78 business units were analysed. In the third phase, further
investigations focusing on the question why business units have different product
innovation positions were conducted through case studies at 11 business units.

As discussed earlier, the industry sectors engineering and E&E engineering were
investigated. The reasons for the choice of the two industry sectors are given in the next

section.

1.3 CHOICE OF INDUSTRY SECTORS

In order to get meaningful results and to be able to generalise the findings, the research
focused on two different industry sectors — the engineering sector and electrical &
electronics engineering sector. In the two chosen sectors new products play a crucial
role in Germany (Anonymous, 2002a) and therefore they are an interesting field for
research activities. Rommel (1991) chose the mechanical engineering sector because
“Germany’s reputation for product innovation, engineering and styling, and high quality
is legendary”. E&E engineering has a reputation for being a fast moving and innovative
field — as shown by previous studies of this sector, e.g., Kluge et al (1996), Loch et al
(1996), Iansiti and West (1997) and Datar et al (1997). Engineering was chosen as the
second sector because it is a sector with high competitiveness and thus a strong need for
product innovation (ZVEI, 1999b; Anonymous, 2000a; Legler et al, 2001). In addition,
other studies examined both industry sectors, e.g., Adler et al (1996) and Gassmann
(1997), because these industries seemed to be the “most interesting ones” to investigate

(Reger, 1997).

An overview of the latest import/export activities and the tumover support the
importance of these two industry sectors. Engineering and E&E engineering account for
51% of the whole national exports volume (Federal Statistic Office, 1999). With goods
from these industries an export surplus of 63.75% was achieved in 1998 (average over
all industries 16.7%). In summary, 56% of the whole tumover in the German

manufacturing industry was created by these two industry sectors.
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By first sight, the approach to concentrate the product innovation research on two
industry sectors seems to be questionable, because previous studies have found that one
of the main reasons for different numbers of new products are different markets and
competitors (e.g., Porter, 1980; Ali, 1994; Terwiesch et al, 1998; Janz et al, 2001). This
was supported by Acs (1994) who stated that “there are considerable differences in
innovation across industries”. Taking these findings into account it could be concluded
that a more suitable way is the concentration of the research on direct competitors
within one branch. However, most of these studies looked at the number of new
products introduced into the market which is quite different from the product innovation
rate — product innovation rate shows the relationship between the numbers of old and
new products. In consequence, it 1s not clear if the product innovation rate is dependent
on industry sectors, too — with an investigation of two industry sectors it is possible to
investigate this relationship. A further reason why two industry sectors were chosen is
the possibility for generalising the results. As the balance of new and existing products
within the product portfolio is crucial for staying competitive (e.g., Brockhoff, 1993;
Cramp, 1994; Johnson and Scholes, 1999), an investigation of two industry sectors will
help to generalise the reasons for different levels of product innovation rates and
percentages of revenues from new products.

Based on the investigation of the two industry sectors, the contribution to knowledge
and the key results are summarised in the next section.

1.4 EXPECTED CONTRIBUTION AND KEY RESULTS

The investigation used a model of Cooper and Kleinschmidt (1993) as a basis for the
research. The relationship between product innovation rates and the percentage of
revenues from new products (defined as product innovation position) in combination
with the Cooper and Kleinschmidt model was used for analysing the reasons for product
innovation activities. The literature review showed that previous researchers mainly
focused their research activities on the number of product innovations without taking
the whole product portfolio into account. This gap was closed by the examination of the
reasons for different product innovation rates (i.e., the relationship between new
products and existing products) on a deep level. The following overview summarises the
expected contribution to theory and methodology and the expected contribution to

practice.

The contribution to theory and methodology are:

e The current research showed that product innovation rate and the percentage of
revenues from new products are related to three key drivers: market, competition:
and product innovation strategy. Further, the management of NPD processes and
corporate culture were identified as key drivers for developing new products.

e As previous research in product innovation was often made on macro level o<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>