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1.1 Introduction

The twenty-first century has begun and represents a turning decade for managerial and
academic thinking on innovation management in high-tech sectors. Innovation is important i
today's markets and can dramatically improve a company’s competitive position, in particulaf
in the ICT sector. The Internet and electronic commerce represent such significant
innovations. New Internet start-ups and established dotcom companies regularly appear in the
news, Internet service providers and online retailers and financial service providers start initial
public offerings in the United States and Europe, and the NASDAQ is the most volatile high-
technology index on the Stock Exchange. Are these clear signs that the sector seems to thrive
on innovation and entrepreneurship?

In the management literature it is observed that innovation drives corporate success and is @
strategic endeavour contributing to a firm’s differentiating capacity, growth, and sustainable
competitive advantage. Some researchers even say that innovation has become the primary
process (Jaikumar, 1986). Recently studies (e.g. Cooper & Kleinschmidt, 1996; Brown &
Eisenhardt, 1995, Montoya-Weiss & Calantone, 1994) have investigated the key success
factors and sources of attaining competitive advantage through innovation. Such research has
started to contribute to new insights into how a company turns good ideas into money and
masters the art of designing and developing new products, services and processes. Meanwhile,
companies need to ensure that resources are leveraged for the creation of new markets,
products and services to serve customer needs (e.g. Hamel & Prahalad, 1994).

On the other hand, it has been observed in the management literature that innovation can also
be a high-risk adventure. Innovation projects may face a delay due to technical complexity,
original ideas fail to make it to the market, or customers do not appreciate new products or
services. These risks are well documented in the empirical and theoretical literature (e.g.
Stacey, 1996; Rothwell, 1994; Roussel et al., 1991; Imai, Nonaka & Takeuchi, 1983), as well
as the opportunity risks associated with refraining from new product and process
development. Firms that ignore renewal might reinforce the existing practices and hamper
innovation (e.g. Dougherty, 1996). The conseguence will eventually be a loss of revenue and
market position, The danger of neglecting innovation can have a serious impact on the long-
term survival of companies. Empirical f{indings have revealed that the inability to connect
innovation with organisational resources, processes, and strategy thwarts innovation outcomes
(e.g. Eisenhardt & Tabrizi, 1996; Dougherty, 1990; Burgelman, [983).

It is more and more recognised by the business and academic communities alike that the
nature of innovation and the process of developing new products and services increasingly
involve a mixture of managing potential good fortune, complexity and high risk. Furthermore
it is recognised that service dimensions enter into all products and businesses. In fact, ‘service
functions’ seem to play a role in all business firms (e.g. Coombs et al., 1999). This raises new
challenges for managers, as their competitive environment becomes more complex as a resuly
of the rise of the ‘service intensity’. More recently, a view has begun to emerge investigatin g
innovation in dynamic high-tech, high-risk and knowledge-intensive sectors, e.g. the
information and comununication technology sector (ICT). Before discussing this subject lef ug
briefly address some of the typical characteristics associated with innovatior.
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Innovation characteristics

To be effective in their innovation efforts, companies have to fake into account the nature of
the strategy and organisational processes of innovation. Innovation is not similar to
performing regular *business as usual’. Innovation is to a large extent unpredictable, complex,
dynamic, non-routine-based, and involves creativity and risk. Innovation is difficult to control
and is essentially an entrepreneurial process. Among the basic characteristics of innovation
we identify (based on Tushman & Moore, 1992; Van der Ven, 1986) the following.

Managing the risks, the change and chance

These elements accompany the outcome of innovation, whether it be a new product, service
or new business process. Innovation is a risky adventure involving a great deal of
unforeseeable uncertaintics. Innovation is based on a promising idea that is partially
associated with luck and chance as to whether the product outcome will be accepted by
customers. Development is associated with high-risk trajectories with potential pitfalls and
uncertain, high cost and results.

The complexity and unordered structire

Innovation processes are difficult to manage because of the range of complexities involved,
such as functional interfaces, overlapping activities and customer interaction,. They require
multiple people, disciplines, and activities that need to be integrated. Innovation activities are
a mixture of creativity, irrationality and invention. They are typically unstructured activities,
which need to be aligned with a commercial rationality. Quinn {(1985) pointed out that
innovation management resembles the management of a creative chaos. Innovation balances
between tight managerial co-ordination and commitiment to free-floating experimentation to
discover new technological or market opportunities. The multidisciplinary nature places
strong demands on the cost and time of an organisation.

New business development: the paradoxes and dynamics

Van der Ven (1986) stated that innovation 1s conducted in an enterprise where operational
business processes (‘steady-state processes’) appear to be in stability and formal control. Yet
at the same time enterprises are facing a paradox because new alternatives beyond the steady
state need to be developed (e.g. Abernathy & Clark, 1985), which requires them to move
away from formal control and stability. Innovation absorbs the resources that have to be
distracted from streamlining steady-state processes that currently render value, These
resources have to be devoted to unknown new business opportunities that might render value
in the long run. This duality of innovation might put pressure on the willingness to innovate
and introduces control problems.

The cultural resistance to renewal

Innovation is a “people business’. If the people in the organisation are motivated 1o change,
this can enhance the innovation success of the firm. Resistance to change, however, can
hamper the performance of design and development activities. Innovation is not like doing
business as usual. It drives out the existing practices, structures and routines in the
organisation. Work routines have to be abolished and unlearned and new routines have o be
learned. [nnovation management is therefore also about developing new routines and
meanwhile preventing core rigidities from occurring (e.g. Leonard Barton, 1992).
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1.2 Research Goals & Structure of the Study

In this thesis we discuss the issues arising from the state of affairs on innovation in the Dutch
ICT secior. It is our aim to contribute to the development of our understanding of innovation
in such a way that it accords with the recent insights into key success factors and the strategic
management and organisation literature linked fo change. In particular we will address the
following issues.

Research goals of the study

Choices must be made in any research regarding its presentation, the objectives, the
instruments, etc. These choices are never obvious. The researcher is always confronted with
limitations. The degree of freedom is determined by the available research time, access to data
and can be a severe limitation. In practice the researcher has to make a balance between what
is desirable and attainable. The research strategy followed in this project also had to deal with
these compromises in the sense that the development of knowledge in the course of a project
is to be considered a significant step in the knowledge enterprise (Den Hertog & Van Sluijs,
1995). On this basis, the research has been set up to serve both the management and scientific
objectives, and is part of the MERIT {Maastricht Economic Research Institute on Innovation
and Technology) innovation programme. Programmed research makes it possible to achieve
objectives beyond the scope of the individual projects. This project has been set up and
implemented on the basis of this point of view.

The ICT innovation study is founded on two pillars, a management viewpoint and a scientific
viewpoint, The management viewpoint is intended to provide firms with clear insights,
arguments and tools to improve or sustain their innovation success. This part of the study has
led to various management-oriented publications {e.g. Cobbenhagen, Den Hertog & Pennings,
1995; Cobbenhagen, 1999; Den Hertog & Huizenga, 1997; Den Hertog & Huizenga, 1997;
Den Hertog & Huizenga, 2000). The current thesis is the account of the scientific research
stream within the study. This part of the study aims to contribute, in a modest way, to the
development of a pragmatic framework. A framework, which provides insight into the kew
success factors for innovation management in the ICT sector.

The cycling metaphor

It is important to note that we used a cycling metaphor in this study to describe the differences
in performance between firms. If we view innovation as a cycle race, the research questions of
this study are formulated around the identification and explanation of the key success factors.
In cycling terms we designate firms as frontrunners, members of the pack or laggards. In the
management report (Den Hertog & Huizenga, 1997) we already focused on explaining the
differences between fromtrunners, pack members and laggards. The scientific viewpoint
focuses on the practices of frontrunners, how they perform, how they differ and how they
sustain in their innovation success, These subjects are addressed by means of the key success
factor framework.

It is important to note that the study is not focused on statistically measuring the difference
between the best performing firms (the front runners) and the worst performing firms (pack
members and laggards), but on identifying and explaining KSF. We try to provide the
followers with suggestions on how to escape from their position and join the frontrunners,
The front runners are provided with insights, which allow them to keep ahead of the pack. d
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The key success factors tell us, to a certain extent, how frontrunners perform and might stay
ahead of their competitors. These differences can arise from timing of strategic priorities, the
path dependency of the firm or the differences in resource investments.

Key success factors contribute dramatically to the innovation success of a firm. They
differentiate the successful ventures from the unsuccessful ones. Similar to bicycle racing we
use the metaphors of frontrunners, members of the pack and laggards. The contributions of
the ICT innovation study are particularly in investigating the broad spectrum of sector-
specific factors that explain innovation success. The research goals are as follows:

- To investigate whether the Key Success Factor (KSF) method is applicable and
transferable to measuring innovation performance in the ICT sector.

- To identify factors that discriminate between successfully performing companies and less
effective companies. The research study explores a set of key factors conducive to
innovation success but is also an attempt to identify the differentiating success factors. We
are interested in the identification and explanation of the success factors.

- To investigate whether we can wvalidate key success factors observed in other research
studies (e.g. Cooper & Kleinschmidt, 1993; 1995). Our goal is to validate the empirical
findings from previous innovation studies. In particular, we replicate this study in order to
be able to falsify the outcomes of the MERIT innovation study (Cobbenhagen, 1999).

- We also want to address the difference between sector-specific versus non-sector-specific
factors. For example, we want to investigate whether some success items are sector-
specific and only appear in the ICT sector, or find out why no significant results have been
found in the ICT sector for key success factors that are supposed to be relevant according
to the empirical KSF literature.

- In order to develop a deeper understanding of the process of innovation we not only
address what matters to innovation but also why firms should innovate and how they
should do so. The methodological goal of this study is to find and try out a suitable
research method. We use a dual research methodology, which combines quantitative (e.g.
survey) and qualitative (e.g. case studies) methods: the case survey.

For this purpose, we chose a sector characterised by rapid technological developments and
changing market demands. Moreover, the ICT sector is a knowledge-intensive scctor where
the service intensity might play an increasingly important role. A company that operates
under these circumstances is confronted with fierce competition, short product life cyeles and
the pressure to differentiate, creating a sense of urgency to innovate.

Research questions

These resecarch goals resulted in the following main research questions in studying the
innovation performance of companies in the ICT sector:

1. Which key success factors and differentiating factors contributing to a high innovation
performance can be identified in the ICT sector?

Why and how do frontrunners differentiate from members of the pack?

To provide building stones for theory, what explanations from strategy and organisation
theory can support our understanding of why new produet and service development differ
in terms of success?

o 1

It is expected that answers to these questions will increase our knowledge of the effectiveness
of innovation management. It will provide insight into the company level diivers for
successful innovation and contributes to the development of knowledge. Exploring the
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concept of strategy and organisation can contribute to further theory building on innovatiop

management. The subsequent questions for the ICT sector that are being raised in this study

include the following:

1. How do ICT companies innovate and what is the importance of innovation to software
comparies and ICT services providers?

2. Why are some software and/or service firms more successful than others in their
innovation efforts?

3. Which factors differentiate between successful and less successful software firms and
service providers, and which strategic and organisational conditions contribute to the
innovative capacity of firms?

Structure of the research study

[n our quest for the determinants of innovation success at the company level we start with an
overview of the innovation management literature. Figure [ provides the reader with a route
description.

[n Chapter 2 we will clarify the concept and definition of innovation and the role and position
of KSF research. We argue that the real world of business itself has been both the main source
of inspiration and the main audience for KSF thinking. Many of the new concepts and
approaches have been developed and tested in management practice. They were developed to
find answers to the new problems in our knowledge-intensive economies. This has resulted,
particularly in the last 15 years, in a rapidly growing multidisciplinary field of organisational
science. We present a brief overview of what the search for key success factors (KSF) in the
development of new products, services and processes has yielded. We take up a practical
standpoint by discussing some of the most valuable empirical studies. Later we will take a
research perspective by presenting the typical research streams of ‘variance-oriented’ and
‘process-oriented’ research. These studies have revealed a core set of key success factors, e.g.
on strategy, organisation, development process and human resource management. We have
observed that little is known about ICT and services in the research field. Little empirical
evidence has so far been gathered on the factors that contribute to the success of innovation in
information technology. Finally, we will discuss the identification of methodological and
theoretical shortcomings in the KSF research field.

In Chapters 3 and 4 we will adopt a theoretical standpoint. In Chapter 3 we will go into detail
of the changing nature of strategy thinking. We describe the history of strategic management
as far as it is linked to innovation, starting from strategic planning to the emerging resource~
and competence-based perspectives, New perspectives have arisen that emphasise the
importance of innovation and competence development. We argue that despite the research
knowledge progress in the competence-based literature much research is of a theoretical (e.g.
Teece ef al., 1997, Barney, 1991, 1995; Peteraf, 1993) or normative nature (e.g. Prahalad &
Hamel, 1990; Novaka, 1991). The research field itself points to the need for more studies
using more data and replicable, unambiguously defined constructs (e.g. Henderson &
Cockburn, 1994; McGrawth, 1995; McGrawth, MacMillan & Venkatraman, 1995). In the
innovation management literature little is known of the concepts of strategy and the effect on
innovation success. In Chapter 3 we explore some of the new ideas for future theory building
to be developed in innovation management. The empirical part of this study is exploratory in
nature in that it experiments with strategy-related concepts and instruments that are replicable
and can be validated in other settings (e.g. Cobbenhagen, 1999).
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From strategic management we move on fo the organisation theory in Chapter 4. The
importance of the organisation is referred to as a key attribute of successful innovating firms.
In the theoretical discussion on the organisation process of innovation, scholars actually agree
that the organisation form is an indispensable building block. Also, most empirical KSF
studies pay attention to the organisation’s impact on innovation success. Yet the organisation
literature is known for its rich variety in perspectives and theories. In Chapter 4 we will take a
look at organisation literature. From a normative viewpoint we will consider the range of
process approaches that has developed over the years. This is followed by a structure-oriented
view regarding the range of organisation structure options. We will point to the existence of
organisational choice between organisation structure options. We will dwell on the relevance
of the contingency and configuration approach for innovation management, including the
literature debate on structure and strategy. The ideal-type configurations of organic and
mechanistic organisations are addressed to show the early thinking on the organisation
attributes for change and renewal. In the descriptive and empirical part we will discuss the
different organisation structures, e.g. the functional organisation, matrix organisation and
team-based organisation. The relative advantages and disadvantages of cach form are
considered. We will conclude with the role of culture and human resource management and
the link to innovation success at the company level,

Elaborating on these findings we present our methodological goals of exploring new ideas
and concepts and testing existing concepts for their theoretical soundness. In Chapter 5 and 6
we will describe the innovation performance methodology and the research design. Chapter 5
addresses the detailed explanation of the success measurement criteria for innovation
performance. The landscape of the literature on innovation success and innovation
effectiveness can roughly be described in terms of confusion, incomparability and
disagreement around the concept of innovation success. We argue that no uniform set of
success criteria has been used throughout recent years, and in some cases success measures
have been used in studies that were inappropriate to the level of research analysis.

When setting out the drivers of innovation performance in the ICT sector, some beacons have
to be developed in order to measure the company’s performances. We point to the drawbacks
of one-dimensional scores. This rating method does not unveil what drives success for
innovation types such as mmproved products, radically new services and/or improvements of
processes. We use multiple indicators that cover a widespread range of success rafes, €.
combining measures from objective attainment and management satisfaction, financial
measures, to overall ratings.

In Chapter 6 we will describe the dual research methodology and point to a rescarch strategy
of a case survey, which is regarded as the most appropriate method for the current research
process. This dual methodology combines qualitative and quantitative rescarch techniques,
profiting from the combined strengths of case study research and survey research. Context
and process information and statistical representativeness are among the criteria combined in
the case survey. The advantages, disadvantages and requirements of designing a case survey
are described. The actual development of the innovation survey for this study is based on the
MERIT study (Cobbenhagen, 1999). We discuss the replication of the design of the
quantitative and qualitative data-gathering techniques and the adaptations made for the ICT
sector. Furthermore, the sample selection criteria and sample characteristics are shown.

In the last part of the thesis we will expose the results of the empirical part of the study. The
main aim is to present the key success factors and, more specifically, illustrative case
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observations. The chapters show the qualitative material based on the extensive survey datg
with the qualitative data from interviews with CEO’s, business and ICT managers. We use
these combinations as supportive case data or as counter arguments, or to tell the story and the
possible explanations behind the figures. The results are compared with empirical results from
the inmovation literature review of Chapter 2. In Chapter 7 the elements of strategy are
illustrated, followed by the orgamisation items in Chapter 8. Finally, in the last chapter of the
thesis, Chapter 9, we will discuss and summarise the findings consistent and those
inconsistent with previous studies. We speculate on what is happening to the overall pattery
of innovativeness in the ICT sector as a result of the study outcomes on, for example, client
interaction, service innovation and innovation strategy style. We conclude with setting up a
future research agenda for the next research phase and a vision for innovation management
research.

Before addressing the research on innovation management we provide an outline of the
industry and service sector context.
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Figure 1: Route description of the ICT Innovation Research Study
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1.3 The Context of the Research Study: The Information and
Communication Technology Sector

In 1996, the European Information Technology Observatory (EITO, 1996) reported Vlhg
following on the importance of new product, service and process development (see box 1.1).

Box 1.1: Future perspectives in the ICT sector: A flash back (Source: EITO, 1996)

In 2000 the EITO observed that the sector emerges in a new wave of PFuropean
entrepreneurialism in the high-tech industry, particularly since 1998 with the emergence of
players like Amazon.com, Priceline.com, Garden.com and the many start-ups in E-commerce:
and the massive demand for web-enabling capabilitics. However, the majority of the
European business and consumers seems to have adopted a ‘wait and see’ attitude, which
seems to be a barrier to innovation in e-commerce. Furthermore, a main breakthrough is
expected from the development and revolution in the telecommunications driven by the
diffusion internet-enabled devices, such as WAP mobile phones and palm-tops. We expect
innovation to be of strategic importance to the information and communication technology
(1CT) sector.

In this context it is important to learn more about the innovation efforts performed by 1CT
companies. However, there is a blank spot in the research field of innovation management
with regard to the ICT sector. Only few studies (e.g. Eisenhardt & Tabrizi, 1996; Cusumano
& Selby 1995; lansiti & Clark, 1995; Bruce et al., 1995) have investigated the innovation
performance of ICT companies. Little is recorded about what is conducive to the success of
innoevation at the firm level. Even ICT services, which have grown to constitute a large sector
in terms of creating employment and generating output, have been ignored. With these
observations in mind we have explored our research goals in the Dutch ICT sector. Before
entering the research part, we provide a number of interesting features on the ICT sector and
the role of ICT.
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Box 1.2: Recent developments in ICT

1.4 ICT Industry and ICT Service Sector: Figures & Trends

To provide a clear picture of the size and structure of the ICT industry we present some
financial figures of the sector. The market value of the total information and communications
technology (ICT) market will reach 456 billion EURO in Western Europe in 2000 (see table
1.1}, a growth of 7.5% compared to 1999 figures (424 billion EUROQ). Based on the most
recent figures this represents approximately 5% of total European Gross Domestic Product
(GDP) (EITO, 1999). Of the total ICT expenditure, the IT component will account for 231
billion EURQO. Computer hardware accounts for 97 billion EURO (21% of the total 1CT
value), services and software for 87 and 48 billion EURO respectively, representing 19% and
11% of the total ICT value in Western Europe. The remaining part of total ICT spending can
be assigned to telecommunications equipment and services with a market value of 224 billion
Euro. Similar figures for the hardware, software and services share in total ICT value apply to
the Netherlands.

Table 1.1: ICT market size

Value 2000 As % | Value 2000 As %
Europe of ICT | the Netherlands | of
ICT
Total IT 231,967 51 11,860 52
1T hardware 96,809 21 5,287 23
IT Services 86,695 19 3,525 16
IT Software 48,463 11 3,048 13
Total Telecom 224,151 49 10,858 48
TOTAL ICT @ 456,118 100 22,718 100

Note: Figures in millions of EURO. Figures for year 2000 are estimates.

(1) both telecom equipment {(networks, terminals, switching etc.) and {elecom services
(2) total ICT value is the sum of the total IT plus Telecommunications value.

Sourca: EITO, 1999

Growth trends

The growth figures for each market/product segment show that software is a driving foree fop
IT growth. For the year 2000-1999 a software growth rate is expected of 12.3%, compared tg
a services growth of 12.4% and hardware growth of 5.8%. The figures for the Dutch economyy,

show a somewhat different picture. The growth in software will be around 13.2% whereas the
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growth in 1T services will increase by 9.7% (see table 1.2). In the Netherlands the growth in
services falls behind the expected growth of software.

There are clear signs that growth rates in the hardware sector are influenced by the increased
demand for client-server solutions. Also, the increased quality, speed, reliability and
performance of computers boosts hardware sales. Firms invest in systems and networks and
are more confident in relying on ICT for their business processes. The services sector profits
from the increased demand for consulting, facilities management, systems and network
implementation and operation services. Firms invest more in these areas of ICT in their search
for more effective business processes to beat competitors. The implementation of large
complex Enterprise Resource Planning (ERP} software applications has positively influenced
IT services spending as well.

Two other business topics relate to these services growth figures. First of all, the introduction
of the EURO with its consequences for the payments and transactions traffic and services.
The convergence of the Western European economies info one monetary union encompasses
the introduction of one single currency, the EURO, as the accounting and paying device. This
will require the adaptation of a large number of computer systems. Secondly, the historical
ICT phenomenon of the year 2000, which lead to a growth in the demand for millennium
repair services,

The high software growth figures result from many technological and market developments.
Among the technological drives are the increased reliability of both software and systems and
the introduction of innovative technologies such as Java and HTML, The implementation of
client server architectures also positively influences software spending. Another technological
trend is related to the fact that companies are entering the stage of integration and
standardisation of systems and petworks (Nolan, 1973). Firms can invest in tools and
applications without having to deal with costly conversions and migrations between systems.
One dominant market trend is the demand for relational database software and back-office
and front office applications, e.g. Enterprise Resource Planning (ERP) and Customer
Relationship Management (CRM) software. Investment in this software are increasingly
recognised as potential drivers for competitive advantage, e.g. befter cost performance,
customer information, improved information processing, and integrated business processes.

The Duteh ICT sector: market size and structure

The Dutch figures in table 1.2 reveal that the ICT market goes through a stage of rapid growth
resulting from a strong increase in services and software spending. During the last three years
software has grown by at least ten percent annually. This figure has even increased since 1996
and the expectations for 2000 include a [3% growth. The same growth trend is being
observed in the services sector. Services have risen over the last years because of the
millennium and the introduction of the EURO. Strong growth has been observed in the
consulting and implementation services, e.g. in the areas of e-commerce, enterprise resource
planning and customer relationship management. Also outsourcing of internal maintenance
and support functions by compantes to [T service providers has contributed to the trend of
increased demand for IT services. In contrast, the growth rates of hardware have declined
since 1996 and have stagnated between 4 and 6%, and are expected to stay low. In other
words, the Netherlands is a software- and 1T services-intensive country.

This supply side perspective can be complemented by data on the penetration of IT into the
Dutch economy and the economic importance use of IT. Table 1.3 presents the degree of IT
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intensity of the Dutch economy. For 1997 we observe a concentration of industry of 43“3—»*":%
which is high compared to the United Kingdom (37%), France (32%), and Germany (-’}0"/‘"‘:’
but low compared to Sweden (50%) and italy (54%) The Dutch services sector shows a high®T
concentration index than the software sector. Interesting is the growth of this concentratioO™
index, which implies that over the years a few IT service providers have seized a high®T
market share. The reverse picture is observed for the Dutch hardware sector, where the
concentration index has fallen from 20% to 15%.

Table 1.2: Development of market value of IT products and services in the Netherlands

J000 | 1999 1998 | 1997 [ {1996 | Growth Growth Growih | Growth
2000099 | 1999/98 | 199897 | 1997/96
(%) (%) (%) (%)
T Services: 3525 [3213 ]2861 (2513 [2220 |97 12,3 13.8 13.2
e consulting 403 370 331 275 233
» implementation | 1638 1446 | 1222 1026 | 868
s operations 707 661 612 552 473
management
o supportservices 778 736 696 660 645
Software: 3048 | 2692 |2351 2092 (1875 [13.2 14.5 2.3 11.6
«  systems 1629 | 1427 |1246 | 1109 | 975
software
« application 1429 [1265 |1105 984 900
software
Hardware 5287 4977 4721 | 4508 |4160 |[6.2 5.4 4.7 8.4
TOTAL IT market 11860 |10882 | 9933 | 9113 8255 |74 8.4 9.2 10.5

Note: Figuras in millions of EURQ. Figures for year 2000 are estimates.
Source: EITO, 1999,

Table 1.3 also reveals the 1T investments by companies relative to Gross Domestic Product
(GDP). This figure provides an indication of the ecomomic importance of IT in the
Netherlands. For 1998 we observe a penetration of 3.01%. This figure has steadily growmn
since 1995, which means that the growth in IT expenditures has been higher than the growth
in GDP over these years (nominal GDP growth was 3.9% i 1995 and 5.8% in 1998). This
figure is high compared to the average IT percentage of GDP in Western Europe, which was
2,45%. Compared to the United Kingdom (3.51%) and Sweden (3.66%) this Dutch figure is
low, but it is high compared to Germany (2.24 %) and France (2.65%). We can conclude that
the Netherlands is an [T-intensive economy and that the Dutch IT sector is among the high-
growth sectors in Europe.

Table 1.3: IT market structures and penetration of IT in the Netherlands

1998 1997 1996 1995
Industry concentration -
(overall top 10 vendors ) 45.8 45.0 49.1
Market leader's share
sarvices n.a. 19.6 16.3 125
software n.a. 4.2 3.0 31
hardware n.a. 15.1 17.3 20.8
IT market value as % of Gross
Domestic Product 3.01 292 2.78 2.65

Source: EITO, 1999. More recent figures are not available.
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ICT market dynamics

What do these figures mean in terms of changes for the ICT companies? Several structural
changes have taken place in the last few years, resulting in new competitive challenges (see
box 1.3). New competitors have emerged at an accelerating pace, trying to capture some of
the market growth. Many .com ventures have emerged that provided a new impetus for the
concept of services. But new technological ventures are still scarce among the potential
market entrants in the Netherlands. It has been argued that the financial infrastructure in the
economy lacks the motivation to invest in promising new technological ideas (Den Hertog &
Huizenga, 1997). Nevertheless, in today’s capital markets informal investors and venture
capitalists have found their way to promising start-ups. At the same time established ICT
companies have tried to expand their business by aggressively advertising and marketing their
products and services. Recently also acquisitions and joint ventures have restructured the
industry, e.g. the take-overs of small service providers by dominant market players and the
take-over of internet start-ups by large financial and retail institutions, e.g. banks and
insurance companies.

Box 1.3: Future scenarios of the innovation in the [CT sector

The labour market

The market situation has been influenced also by the state of the Jabour market in recent
years, The Dutch economy has a structural shortage of skilled business and technical
personnel. The demand for ICT personnel, due to high software and ICT services demand, is
much bigger than the supply of graduates from universities and {polyjtechnic schools. This
situation has led to the hiring and training of people without an 1CT-specific educational
background. These market changes have been structural since 1996 and have stimulated [CT
suppliers 1o look for creative solutions such as training unemployed people, hiring people
from other ICT-intensive countries such as India, or providing extra bonuses and fringe
benefits for potential employees. High-quality skills are the basic resources for the further
growth of the ICT sector. Investments in education and training represents one of the strategic
areas of investment for the industry and government, especially because of the massive use of
ICT, multimedia and the Internet. Skill shortage is one of the major barriers to competition.
Recent surveys have indicated that Europe is suffering dramatically from this skili shortage.
Accordingly, more than 500,000 potential 1CT jobs are vacant in Europe and this number
could grow to 1.5 million in a few years (EITO, 1999). Skill shortage is not a Dutch issue. It
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is a global phenomenon affecting not only Western European countries but also the United
Sates and Japan and is expected to persist for some more years.

Future perspectives

The most dominant development in the ICT industry is the emergence of the Intermet.
Integrated business-to-business and business-to-consumer networks provide a whole rang® of
business opportunities. The Internet and intranets are connecting people and bgsmm@
throughout the world. Nolan (1973) observed the emergence of a network area extending the
reach of every individual to communicate and share information irrespective of tlme,
geographic and organisational boundaries. New business is emerging as a result of thﬁf%
networks. Electronic commerce is the most prominent growth area. Retailers, financial service
providers and information and content providers all focus on delivering new value
propositions to the clients. In 1996 about 20 million business and home users were using 1Ihe
Internet and online services in Western Europe. In 2000 this amount will rise to 55 million
users, of which 39 million people will be home users (EITO, 1999). Estimates for the
Metherlands are that by February 2000 a total of 4.5 million people will have access 10
Internet either at home or at work, This figure has grown to 6 million for September 2000
(Nua.com, 2000; Proactive.com, 2000). On an average day, 20% (2.5 million) of the Dutch
population is online and 1.7 million Dutch people have bought a product online on one or
Ore eceasions.

These preliminary observations give us reason to believe that the rapid changes in products,
services and process in the ICT sector are important to consider and represent an interesting
research area with respect to imnovation. Given the unarguable growth in the importance of
ICT products and service sectors, increasing numbers of researchers and managers have to
take a fresh look at innovation activities. This includes questioning the available wisdom
regarding the innovation capacity of these firms. [CT companies have to make important
choices about new products, services and markets, for example to start e-commerce
initiatives, to sell products or service online, or to partmer with others in new internet-based
business models. New business development seems to be a core activity for the management
of ICT companies. But the ICT market is unstable due to the rapid technological changes, the
emergence of new entrants, and the scarcity of labour skills. However, a phase will emerge in
which knowledge will determine the differentiating capacity of firms, followed by a possible
shake-out in which not the pure technological capacity of the firm, but the unique knowledge
and business offerings are the key to survival and growth for the ICT companies. Finally, in
this study we speculate on what is happening to this overall pattern of innovativeness in the
ICT sector as a result of the rapid technological progress, the rise of services and service
innovation,
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Innovation management has become one of the main fields of the managerment liferature. The
real world of business itself has been both the main source of inspiration and the maln
audience. A great number of the new concepts and approaches have been developed and
tested in practice. They were developed to find answers to the nmew problems in our
knowledge-intensive economies. Not surprisingly, in this search for new knowledge the focus
has been to a large extent on the key factors that determine success in the complex and risky
processes of innovation. The world of business expects simple answers to complex questions.
Particularly in the last 15 years, this has resulted in a rapidly growing multidisciplinary field
of organisational science. In this chapter we present a brief overview of what this search for
Key Success Factors (KSF) in the development of new products, services and processes haE
yielded. Before doing so, we need to clarify the concept and definition of innovation and the
role and position of KSF research as a form of “variance-oriented” research. Below we
present a brief literature overview of innovation management and the key success factors of
new product and process development.

2.1 Introduction

Effective innovation management has gained a lot of research interest (Cooper &
Kleinschmidt, 1996, 1995; Griffin & Page 1996; Souder, 1987; Rothwell, 1972), in particular
in studies exploring the factors that distinguish between success and failure. Previous findings
argued that the size of R&D expenditure might explain the performance differences between
firms (see Freeman, 1988). However, more recent research has indicated that there might be
other intervening factors that are of even greater importance to innovation performance. Such
factors might reside in the way processes are designed, activities are organised and conducted,
resources are allocated, and strategic objectives are pursued. Further research has investigated
project failures and factors that inhibit innovation in order to understand what drives a good
idea into a bad product outcome (Abernathy & Clark, 1985).

The literature is known for its rich variety in approaches, perspectives, and outcomes of
successful innovation management. In order to structure the discussions we take several
Viewpoints,

- We take a theoretical standpoint to take a tour of the concepts and definitions of
wmovation and show the range of theoretical frameworks, which provided the foundation
for our current thinking. We address some of the classification schemes and the
fundamental issues of innovation, which will be discussed in Chapters 3 and 4.

- We take a practical standpoint when discussing some empirical studies on key success
factors that have contributed most. This part identifies and classifies key success factors at
the product/service, project and company levels. Key success factor classifications include
product advantages, new product development strategies, the development process, and
the organisation factors. This will be discussed in Chapter 2.

- We also take a research perspective. First we will present the typical research streams. It is
argued that most research is conducted at the project level, is of an a-theoretical nature,
and aims at identifying rather than explaining success factors. In the discussions on key
success factor studies, we provide advice for the valuable future research directions. Thig
will also be discussed in the current chapter.
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New concepts and approaches on innovation management have often arisen out of
management practice. The management field has initiated the interest to find key success
factors without a need for theoretical foundations. Managers were confronted with new
problems requiring new solutions quickly. The key success factors were part of these
solutions particularly when managers entered a new ficld of attention. The key success factors
are a method to quickly grasp what matters t© managing new product and process
development.

Little is known about ICT and services in this field and in particularly in the combination of
both areas: ICT services. So far, little empirical evidence has been gathered on the factors that
contribute to the success of innovation in information technology, which constitutes the
subject matter of this study. It is an important research area because of the rapid growth of the
ICT industry and services sector and ifs important contribution to the economy. The key
success factor method has been chosen to quickly map what happens in a new domain and
where attention should be focused. This pragmatic attitude first starts with an overview of a
rapidly moving field and will investigate the underlying insights at a later stage. This
transition to knowledge development, which does not focus on the separate factors but on the
process of innovation, is a necessary next step, which will be taken in the next chapter. But
we will first turn to the key success factors as a first exploration and mapping of the field. We
will look at the extent to which the knowledge on key success factors at hand is applicable to
the world of ICT.

2.2 Innovation: Concepts and Definitions

The discipline of innovation management has rapidly developed into a separate research field
throughout the past vears. It can be regarded as one of the most rapidly growing fields in
terms of the attention devoted by both economics, strategic management and organisational
sciences to the role of innovation. This has generated a huge volume of theoretical and
empirical work, The literature continues to grow, adding a multidisciplinary character to the
innovation management research. The source of this interest can be found in the increasing
belief that firms can proactively adapt to changes in their environment by renewing their
products, processes and organisation. This multidisciplinary inferest has the positive effect of
generating a rich amount of knowledge on what product and process development is about
and why some firms perform better than others. On the other hand, the research field faces the
consequence of numerous variations i concepts and fopics. Several authors have argued
(Brown & Eisenhardt, 1995; Montoya-Weiss & Calantone, 1994; Cooper & Kleinschmidt,
1994; Downs & Mohr, 1976) that the innovation field is characterised by a multiformity of
definitions, of designs and units of analysis. Few findings have been accumulated despite the
many studies, which has resulted in instability in the research field. This has led to the
development of a large number of sub-theories rather than the integration of empirical
findings (Damanpour, 1991). This multiformity and sub-theoretical focus is immediately
reflected by the numerous innovation definitions. Daft (1983) distinguishes between
administrative and technical innowvation. Zmud (1982) separates initiation from
implementation of innovation to emphasise the adoption of a new product idea. Abernathy &
Utterback (1978) differentiate incremental innovation from radical innovation to stress the
degree of change. This multiformity is fuelled by the difference between the organisation-
oriented research and the economics-oriented tradition (Brown & Eisenhardt, 1995; Adler,
1989). The former specifically looks at the micro-level of product development, whereas the
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economics tradition analyses macro-differences in patterns of innovation across industrial
sectors and countries and the sectoral evolution of technology (Freeman, 1988).

Innovation research: process- and variance-oriented perspectives

To structure the research domain of innovation, we can split it along two research streaims.
The difference between these streams is similar to what Mohr (1982) has identified as
process-oriented and variance-oriented research. Process-oriented research primar ily
concentrates on the analysis of the structure of innovation processes. The goal of process-
oriented research is to develop a process theory that explains the effectiveness of innovation
from the institutional context and the sequence of events in a development process (Den
Hertog & Van Sluijs, 1995). The research domain of innovation has generated standard
classifications of innovation processes resulting from analysing and comparing the stream '.:mq
coherence of development activities conducted. The studies belonging to the process-oriented
stream have addressed the issue of how innovation is performed. To do so, a process
perspective on innovation is needed to analyse ‘the temporal sequence of events” and
describes the dynamics of change (Van de Ven & Huber, 1990). A number of authors
(Pettigrew, 1990; Mohr, 1982) refer to this as the ‘process theory’ as it explores the context,
content and process of change in a time perspective. Variance-oriented research mainly
concentrates on identifying the success factors in innovation and on analysing what causes the
difference between successful and unsuccessful innovations. Variance studies rather focus on
the identification of key success factors to explain differences in innovation performance at
the product, project and company levels (Van de Ven & Poole, 1990).

The present study views the wvariance- and process-oriented approaches as being
complementary rather than contradictory. For pragmatic reasons both strands of literature are
discussed in separate chapters. Chapter 2 discusses the variance-oriented approach. Chapters 3
and 4 will focus on the process-oriented approaches. In Chapters 7, 8 and 9 we will try to find
ways to link both approaches.

Classification schemes of innovation

In the literature, innovation is perceived as a broad concept and as a complex
multidimensional phenomenon. Before we sketch the landscape of key success factor studies,
we want (o briefly discuss the fact that views of innovations. This tells us that the state of the
innovation management field is in a growing phase of knowledge development. Different
strands of literature have concentrated on one of the dimensions of innovation. Both the
variety in dimensions and the many different interpretations of innovation have resulted in
many overlapping concepts. Downs and Mohr (1976) argue that there is a lack of clarity on
the subject of innovation studies as well as a lack of standard definitions. Gobeli and Brown
(1988) attempted to structure the field, in which they basically identified four types of
classification schemes of innovation,

First, what is the initial focus of an innovation? Biemans (1992) refers to innovation as the
process of developing a new item and the process of adopting the item and the new item itself
Gobeli and Brown (1988) and Abernathy and Utterback (1978, 1994) make a distinction
between product, service and process innovation, A distinction, which is assumed to be
relevant to the ICT sector. Another distinction is between organisational innovation and
technological innovation. Organisational innovation involves the development and
transformation of organisational structures and processes. Technological innovation, zg
defined by Freeman (1988), is the process of technical, design, manufacturing, management,
and commercial activities involved in the marketing of a new or improved product or seMvice.
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Whereas the former is expected to be relevant to IT service providers, the latter is expected to
be relevant to software firms. Second, what is the siare of the innovation sysrem? Innovation
can be a programmed range of activities or it can be non-programmed as a process of
‘creative destruction” of existing structures and processes. Firms may want to conduct non-

programmed innovation in the hope to find new breakthroughs that originate from creativity
or slack resources. Third, what is the sowrce of innovation? One can distinguish, for example,
market pull versus technology push innovations. Both are assumed to be of great importance
to the ICT sector. Fourth, what impact does an innovation have? This refers to the impact on
existing structures and processes. For a firm, an innovation can be incremenial, implying
small improvements, or radical, which means it has a radical impact on existing structures.

The degree of change and the benefit of the innovation determine the intensity of change

(Gobeli & Brown, 1988). Table 2.1 presents a matrix that distinguishes four levels of effects,
i.e. application, radical incremental and technological change.

Table 2.1: The effect of an innovation (Source: Gobeli & Brown, 1988)

low benefits high benefits
high tevel of change application radical
low leve! of change incremental technological

This matrix is useful in clarifying the complexity associated with innovation. Schumpeter
(1942, p. 84) states that radical innovations ‘command a decisive cost or quality advantage
that strikes not at the margin of the profits and the outputs of exisiing firms, bur at their
Joundations and their very lives’. Tushman and Anderson (1986) refer to radical as °...the
technological discontinuities that disrupt existing structures and processes. New products that
differ in every aspect from the existing technological base...’. Both statements clarify the
radical impact attributed to innovation and the consequences for ‘doing business as usual’.
New insights into the role of competencies and the impact of innovation on competencies
have emerged. Researchers argue that innovations destroy competencies and favour newly
developed technological competencies at the expense of market incumbents who exploit
established competencies (Leonard Barton, 1995, Tushman & Anderson, 1986). This
addresses the competitive implications of technological innovations (Abernathy & Utterback,
1978). Box 2.1 provides a useful competency framework for assessing the impact of an
innovation on the existing production and marketing system. This {ramework can help us in a
later stage to distinguish the several types of innovations in the ICT sector.
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Box 2.1: Strategic impact of innovations

In order to ensure a consistent meaning of innovation throughout the research study we have
defined innovation as follows (OECD, 1994; Tushman & Moore, 1992):

¢ Product and service innovation: important improvements of existing products and services
and the development and commercialisation of new products and services.

® Process innovation: important changes and improvements of existing processes and the
development and implementation of new processes.

¢ Basically, we will address in this study all of the above-mentioned aspects, e.g. the focus,
the source and the impact of innovation. All things that are new to the company are
considered to be relevant to innovation in the ICT sector because the sector is knowledge-
intensive and facing continuous and rapid technological progress. However, we expect the
managers in the study to particularly address such subjects as the creation of competencies,
the radical role of technological change versus the presence of incremental innovations and
the benefits of new or improved products, services and internal processes to their
customers.

The definitions have been used in the survey and in the interviews with managers. With this
theoretical tour in mind we have arrived at a more practical point: a discussion of some of the
most contributing and useful empirical studies and mapping their contributions to the field.

2.3 Key Success Factors: Studies & Classifications

This section aims at providing a broader understanding of KSFs are and their role in
innovation management. In three parts we elaborate on the nature of KSFs, the main KSF
innovation studies and studies in the ICT sector.

Key success factors are the relatively small number of truly important matters that managers
should focus attention on. For this reason, the term key success factor has been chosen in
accordance with preceding innovation studies. They represent the few "factors® that are the
"keys" to the "success" of innovation. There are, in every manager's life, an incredible number
of things to which attention can be diverted at the company level. The key to success for most
managers is to focus their limited resources on the things that really make the difference
between success and failure. KSFs are about the few areas of activity that are "close to the
bone™.

Typical areas of KSFs in variance-oriented research include:

- The industry or service sector. Each sector has a set of critical success factors that are
‘dﬁemennmed by ﬂm cl*xa(racter‘nstn‘cs of the sector itself, e.g. chemicals, ICT, banking or retail.
Each company in the industry must pay attention to these factors,
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- Comperitive strategy and industry position. Each company’s situation within an industry
or service sector is determined by its history (also called: path dependency, see chapter 3)
and current competitive strategy. The company's position in the industry dictates some
KSFs.

- Environmental factors. Environmental factors are those areas over which an organisation
has little control. The organisation must accomplish its mission while riding the tides of
environmental change and selection.

- Temporal factors. A number of areas of activity become critical for a particular period of
time for a company or a sector. Either because something out of the ordinary has taken
place, or because there is a temporary unique resource (such as knowledge, insight,
routine, etc.) or a resource that is hard to imitate. Over time these factors disappear as they
have become common practice in a sector.

- Functional management factors. Bach management area has a set of KSFs associated with
functional disciplines, e.g. marketing.

KSF innovation studies, programmes and classification schemes

Although the above classifications are widely used, the innovation management discipline
still disputes on which factors matter and influence success. Going back to the beginning of
variance-oriented research we identify the roots of key success factor studies in three major
empirical studies: the SAPPHO studies, The Stanford Innovation Project (SINPRO), and the
New Product Program (NEWPROD). The MERIT programme (Cobbenhagen, 1999; Den
Hertog er al., 1997; Den Hertog & Huizenga, 1999, 2000) shows similarities with the range of
NewProd studies (see chapter 5).

The SAPPHO project (Rothwell, 1972, Rothwell ef a/., 1974) analysed the characteristics of
successful mnovators i technologically advanced companies. The study compared 43
success-failure product pairs in the chernical and instruments sector. Among the key results of
this study are:

- understanding of user needs,
- efficient development,

- market attention,

- senior leadership.

The SINPRO studies Maidique & Zirger, 1985) analysed 70 success-failure procuct pairs,
from 21 case studies, in a longitudinal study in the US electronics. This study also addressed
the importance of product advantage, market attractiveness and organisation. The product
advantage factor referred to the low cost, high quality or uniqueness of the product. Market
attractiveness referred to the presence of a large volume and high-growth markets. The
organisation factors referred to high internal communication in cross-functional teams and
supportive senior management.

The NewProd programme (Cooper, 1979} sharpened the emerging research emphasis on
product advantage, market attractiveness and internal organisation. NewProd studies started
with comparing new product success and failure. The programme produced research results
on success factors through replicating the study in many sectors and countries (Cooper &
Kleinschmidt, 1995). These studies are often regarded as the first projects that showed
consistency in results, quality of the methodological framework and a consistent chain of
reasoning (Barclay, 1992). The key contribution of these studies is its identification of success
factors at the project level and process-related factors (Cooper & Kleinschmidt, 1995). The
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success factor investigations have delivered insights from success stories and provided
lessons on what should be stimulated to improve output. The research is valuable as it offers
ideas for improving the practices of innovation and can guide management in making
development efforts successful.

A more recent NewProd study of particular importance was the study by Cooper &
Kleinschmidt (1987). The study analysed 203 products, of which 123 were a success. A togal
of 125 firms were involved in this study. The findings revealed that the most important
success factor was product advantage. Product advantage offered the firm a superior position
relative to competitors. Product advantage involved a unique superior attribute in the eyes of
the customer. These benefits were not found in competifive products. The advantage stemmed
also from the high performance-to-cost ratio and the economic advantages to the users. The
use of advanced technology in the design and the low purchasing costs for the customer
explain the advantage. This product advantage rendered value to customers through high
quality and innovative product features that helped customers solve problems and contribute
to a higher margin for the firm. In addition, the organisation of the internal development
process was critical to success.

The organisation involved marketing factors, management factors and synmergy factors.
Essential was the pre-development planning. This up-front homework would include a basic
understanding of the user needs, market knowledge and marketing proficiency. This market
focus would improve the essential market information gathering. Along the innovation chain
this would result in a clear target market, innovative product features. [t would also support
the vision and consensus on the product concept and the achievement of a strong market
launch.

The management factors involved top management commitment to the project, especially
from senior management. Also an efficient and well-planned R&D process and good internal
communication between groups are key factors. The synergy between the marketing and
technology discipline was conducive to success. This involved a good fit between production,
rescarch, sales and marketing requirements and the available resources and skills. Although
less important, the market conditions were relevant success factors. Markets characterised by
growth and relatively weak competition were conducive to new product success. The authors
also indicated that markets characterised by dynamic needs, for example a high degree of
change in customer needs and wants for a product category, might increase product success
through raising opportunities.

Based on the NewProd experiences, Cooper & Kleinschmidt {1995; 1995) developed a
conceptual framework to identify the major drivers of new product performance. Based on
studies by Shrivastava & Souder (1987), Griffin & Hauser (1996), Johne & Snelson (1988,
Song & Parry (1996, 1999) this framework incorporates five classes of critical success
factors:

I Process: the firm’s new product development process and the specific activities within
this process,

2. Strategy: the new product strategy as part of the business strategy,

3. Organisation: the way projects are organised,

4. Culture: the firm’s internal culture and climate for innovation,

3. Commitment: management involvement and corporate commitment to new product

development.



An Empirical Study on Key Success Factors in the ICT Sector 17

Complementary to the work by Cooper and others, Montoya-Weiss & Calantone ( 1994
performed a review study and meta-analysis of 47 studies on new product performance. This
study, which is the most complete study in the sense that it integrates the major empirical
research findings), identifies four major sets of key success factors that drive new product
suceess (table 2.2).

Table 2.2: Key Success factors (Source: Cooper & Kleinschmidt, 1995)

1. Strategic factors
Product advaniage
Technological synergy
Marketing synergy
Resource capadcity
Product strategy

2.  Development process factors
Protocol
Quality of technical and marketing competencies
Quality of pre-development activities
Top management support & skill
Financial and business analysis
Speed to market
Costs

3. Organisational factors
Internal and external relations
Teamwork
Communication

4.  Market environment factors
Market potential
Environment
Market competitiveness

We go more into defail of other key success factors to address the major subjects of
innovation that are especially relevant to the ICT innovation study.

Critical aspect in the new product development process

Researchers have stated that innovation calls for sophisticated management and organisation
in a company in order to manage the complexity. Clark & Wheelwright (1993) and others
(e.g. Stacey 1996; Gobeli & Brown, 1988) have argued that firms operating with project
teams are more successful, but firms have to recognise that this structure places high demands
on the decision-making and control processes of innovation.

Pre-development work

Pre-development work has been mentioned as one critical success factor in innovation
(Cooper & Kleinschmidi, 1993; 1994, 1996; Rothwell 1992; Montoya-Weiss & Calantone,
1994). A strong atlention for up-front activities involving a strong market orientation, a
thorough understanding of the marketing tasks ensures the quality of pre-development.
Project management should start with high-quality pre-development work. The proficient
execution of these tasks prior to the start of a development stage can result in a better and
faster development process. In line with this finding Johne and Snelson (1988) argued that the
existence of a formal procedure for a new product development process is related to success.
Such procedural items would set clear target market and product requirements prior o
development stage.
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Concrele planning and gofno go decision points |
One might expect proper planning and explicit project plans to reduce the total development
time. Roussel ef al. (1991) argued that planning and scheduling could reduce the rigks
between the hand-over of the design and development stage. Cooper’s (1994) stage gate
development process introduces the presence of go/no go decision poinis in omder~ to monigor
the process. Eisenhardt & Tabrizi (1995) found support that the frequent use of milestones
accelerates product development and observed that milestones between stages ensure that the
project members keep track of their pre-defined budget and time objectives. In line with
Eisenhardt & Tabrizi, Gersick (1994) argues that in conditions of rapid technological change
milestones are an effective tool for advancement. Additionally, Ancona & Caldwell {1992)
found concrete project plans to be related to the motivation of team members (also Gersick,
1988). Their study indicated that deadlines and milestones create a sense of urgency and
commitment with the team to achieve pre-set goals. The presence of dedicated project leaders
and team members can drive the profitability of the business development efforts.

Project management and project fools

Cooper & Kleinschmidt (1995, 1995) showed that successful firms are characterised by
strong project management. The quality of project management included an emphasis on up-
front homework, a sharply defined early product definition before development, tough
milestones and flexibility to combine stages and decision peints when needed. The role of
pre-development work includes a detailed market and technical assessment. By assessing the
market potential, the customer needs, capital requirement, manufacturability, skills and
technical requirements along the process, firms can prevent the failure of starting product
development due to inadequate understanding of the innovaticn chain.

Strong project management is reflected in formal procedures that are made explicit in project
management techniques such as project evaluation and review technique (PERT) or critical
path method (CPM). These formal planning and control methods are used to ensure alignment
of the complicated streams of activities. Clearly defined tasks, responsibilities, skills, and
formal authority characterise project management procedures.

Innovation strategy

According to some studies (Dwyer, 1990) strategy is the essential cornerstone of innovation
success. A business strategy is actually the outlet of a strategic vision about future markets
and technologics. An explicit resource commitment to innovation and the presence of a shared
vision about new product-market combinations are critical components in a business strategy
(Dwyer, 1990). This implies that the innovation strategy seems like a formal arrangement for
the resources, which might raise several questions. But what about the strategic priority
setting? Do company objectives on sales, profits and market shares conflict with innovation?
And what about timing as a strategy versus product differentiation? Should companies
develop areas of product advantage that support a differentiation strategy?

Shrivastava & Souder’s key success factor study (1987) argues that that the new product
strategy should be part of the business strategy. Cooper & Kleinschmidt (1995) strongly argue
for the strategic need for product advantage and a separate product strategy. Other studies
(Roussel er al., 1991; Rothwell, 1992) provide arguments for the selection and composition of
project portfolios, and the screening of new product ideas and technologies to assess the
market attractiveness. There clearly seems to be a dispute in this part of the empirical
literature.

On this discussion issue, Barczak (1995) conducted a study with 128 firms in the
telecommunications industry. Three new product development strategies (NPD) were
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compared: a first-to-market, a fast follower, and a delayed entrant strategy. Remarkably, this
study found no support that a single NPD strategy stands out as being better that any other.
The results indicated that a company’s focus should be on ensuring the best possible fit
between the chosen NPD strategy, the corporate goals and the capabilities. Besides this
specific outcome, the conclusions include the following:

- Performance is related to the use of cross-functional teams (e.g. project and R&D teams),
a finding consistent with the Cooper & Kleinschmidt and Clark & Wheelwright studies.
Barczak’s study suggests that first-to-market firms rely more on R&D teams than fast
followers or delaved entrarts

- Product champions, managers that personally commit to, guard and invest in an
innovation project, are valuable contributors and influence the success of new product
programs. This finding occurred in other studies (e.g. Alen (1978) on R&D professionals
as technology gatekeepers) and confirms prior research on champions and new product
success factors (Stacey, 1996, Gobeli & Brown, 1988).

- Remarkable is the emphasis on the importance of idea generation and idea screening for
success. Prior research already identified the unportance of pre-development activities. In
this study both tasks have been identified as critical activities, for all three NPD strategies.
In addition, the results indicated that a fast follower should offer distinctive products. This
implies that fast followers should emphasise on such activities as concept definition and
(consumer prototype) testing.

We will discuss these subjects further in the next chapter the wpheaval on both in the
academic literature and business profession on resources and competencies, which has shed
new light on the role of strategic management (Hamel & Prahalad, 1994; Teece et al., 1997),

Organisation of innovation

Elements like the multidisciplinary teams (e.g. Gobelli & Brown, 1988), the process of
problem solving (e.g. Nonaka & Takeuchi, 1994) and the cross-functional interfaces between
(e.g. Galbraith, 1994) are considered beneficial to innovation. In a meta-analytic study on
organisational innovation, Damanpour (1991} listed several organisational dimensions that
moderate innovation performance (see box 2.2). There is hittle debate in the literature that
these elements should occur in the presence of a parallel rather than a sequential development
process. All these factors are considered to improve the innovation performance and shorten
the time-to-market of the process.

; wcuaimatmn reﬂec’rs a greate\r var ety of spec:nalim! pravndes a Iargw knawledge base ang:

increases crossfertilisation of ideas. -

o Professionalism: ingresises boundary-spanning amamty, and: comm!tment to adjusst the s“ratus QU

» Formalisation: can hamper the flexibility reqwred to facilitate innovation. The lower the degree of
+-formalisation the more. Oper and reciptive an organisation is fo change .

o Decentralisation: pmnts 1o.the concentraltion of ‘authori id-control- 1o the lmwast pmsmble

| ‘operational level encouraging awarensss; commitmentandinvolvement to inhovation,.

 Slack resnutce ailow f;rms fo. dlsc:ove;r and axplore new. oppomjmnes and detect \em
“market needs.

» Communication: 'bnth mtenswe ume and extemaé sommuri a115|0n famliltams the: aoannmg of

i ideas: and the rapid: dispersion information.- This LEn resum mw a mme eﬁechve use of
mfnrmatmn aﬂd acceierammn of pmcass steps. -

Box 2.2: Organisational dimensions moderating innovation (Damanpour, 1991)
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In particular, some studies (e.g. Cooper, & Kleinschmidt, 1995; Song & Parry, 1996, 1999-
Eisenhardt & Tabrizi, 1995; Cobbenhagen, 1999} argue that whenever more responsibilities
are delegated towards the project team, the more autonomous a team works. This is in line
with Clark & Wheelwright’s (1993) argument of a heavyweight project leader. They propose
that when more responsibilities are decentralised fowards the project teams, teams are more
empowered to execute successive innovation steps. The project responsibilities range from
initiating the kick-off of a project to managing the team through the concept, design and
development stages. Based on a clear set of project responsibilities project leaders would use
their authority and control over resource allocations.

Culture

The cultural factor addresses the atmosphere that resides with an organisation. A lot of studies
(Scott-Morgan, 1994; Senge, 1990; Souder, 1987) on culture pointed to success factors, ¢.g.
practices that stimulate brainstorm work, idea generation, or R&D scouting time to discover
new opportunities. Culture elements that stimulate informal communication and co-operation
and reward learning behaviour allow for entrepreneurship. Moss Kanter (1983) and Pfeffer
(1994) argue that innovation is stimulated in an environment that has an external open view
and tolerates learning from mistakes and comprises little hierarchical levels.

Management commitment

The key success factor literature (e.g. Cooper & Kleinschmidt, 1987; Johne & Snelson, 1988,
Griffin & Hauser, 1996) has expressed that management involvement is an essential key
attribute for product success. The presence of managerial elements like motivation, dedication
and support are associated with high innovation performance. Among the typical elements are
management styles that express risk-taking behaviour, a clear dedication to innovation and the
reflection of both in the allocation of resources for product development (e.g. Bamey, 1991}).
This argument implies that management commitment is also reflected in the dedication to the
role of human resources Huselid et al., 1997). Nonaka & Takeuchi (1994) and Brown &
Bisenhardt (19935) argued for close involvement of senior management in project decisions
and in the case of project difficulties, eventually contributing to higher performance.

The above-discussed studies have been summarised in table 2.3 (see table 2.3 at the end of
chapter two), which shows a clear variation in industries. Some studies have incorporated
multiple industries as research focus. Some of them have been replicated in other industry
settings to uncover and validate industry similarities and differences.

2.4 Key Success Factors in the Information & Communication Technology
Sector

Although multiple-industry studies are valuable in generalising knowledge, they cancel out
these nuances of a particular industry. Single-industry studies accentuate the effect of industry
characteristics of how firms cope with new product development. Although we may not
generalise single-industry studies, they can enhance the knowledge about a given industry and
may offer valuable insights both to academics and managers. In this section we will discuss
selected studies that are characterised by one particular sector focus: the information
technology sector. Little evidence has so far been gathered on the factors that contribute to the
success of innovation in information technology. A number of studies focused on the
innovations in either hardware and/or software. None of the has taken an integrated
perspective of the ICT sector, taking aspect into account both services and products.
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Furthermore the focus has been on identifying factors. The aim of the ICT innovation study
was to contribute to this small research field by focusing at ICT services and ICT products.
By using a combination of qualitative and quantitative methods we will not only identify but
also try to explain key success factors.

Eisenhardt & Tabrizi (1995) examined the computer industry in Japan, Europe and the United
States by looking at 72 products in 36 computer firms. The focus was on PC, workstation,
mainframe, and peripheral segments in the hardware sector. Performance was measured in
terms of speed of development. They contrasted a ‘compression model’ of innovation
(compressing sequential development stages) with an ‘experiential model” (characterised by
flexibility of design and improvisation). They concluded that product teams developed ICT
products more quickly when acting in an experiential and improvisational design stage.
Multiple design iterations, forceful project leadership, and multifunctional teams accelerate
the innovation process. In contrast with expectations about tools to improve rapid application
development, the use of computer-aided design {(CADY) systems, schedule attainment planning
and rewarding, supplier involvement and paralle! development stages and pre-development
planning failed to accelerate the development. Even more remarkably, this mechanism could
even slow down the innovation process. A study by Van Reeken (1991} supports these
findings. In summary, the key outcomes of Eisenhardt & Tabrizi are the following:

- cross-functional teams,

- iterative prototype and test process,

- limited planning and limited use of CAD,

- mnorewards for employees when reaching schedule deadlines.

Tansiti & Clark (1994) performed a variance study in the mainframe sector investigating the
capability building process and the effect on dynamic performance. They found evidence that
the capacity to integrate the knowledge (bases) in an organisation through effective problem
solving is conducive to performance. In addition, lansiti & Khanna (1995) presented a
longitudinal study on the technological evolution in the mainframe computer industry. They
presented a critical path model to investigate the influence on product development of
complexity, rapid technological change and substantial discontinuities in IT components. The
study showed that the ICT sector is characterised by obsolescence of technological
capabilities. Tansiti et al. (1994, 1995) argues that firms need to develop dynamic capabilities
to constantly renew the knowledge in the organisation.

Voss (1988) investigated the key success factors in new product development at the company
level of 16 application software packages. The study resulted in seven key determinants of
success and failure in software innovation processes. Success was determined at three levels:
nstallation success, commercial success, and a composite measure of overall success. Table
2.4 reports the set of critical success factors. External communication is important to obtain a
clear view of the industry context relevant to the software-operating environment and better
identification of potential markets. Efficient development work is reflected in lower costs and
less lead time. This is associated with proper planning and pre-development work, Project
championing as well as sufficient resource commitment to innovation represented the top
management priority, Priority was measured in terms of resource availability. Product
advantage in terms of software functionality revealed to be important in the diffusion of a
software innovation. Reference sites, demonstrations, in-house or with independent users,
provided the credibility for the product and the confidence for potential customers. A culture
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stimulating risk taking and accepting uncertainty were beneficial to the success of the
software developrment.

Table 2.4: Key success factors in software development (Source: Voss, 1988)

active communication with indusiry of application
efficient development work

short development lead time

project champion during innovation

project champion during commercialisation
resources committed (%)

quality of demonsirable capability

quality of reference sites

risk-taking climate

@ & & & & & & & &

An additional study on the success of collaborative product development (Bruce ef al., 1995)

investigated the collaborative ventures of 100 ICT companies in the United Kingdom. The

driving forces behind collaboration are the reduction of time-to-market and the sharing of

costs and risks in product development. Remarkably, the study revealed that the expected

benefits may not be accrued and collaboration even has a negative impact, e.g. longer lead

times, higher costs and an inefficient control. The study reported that difficulties in managing

external collaboration relate to the paradoxical or ‘extraordinary management’ requirements

{Stacey, 1996; Den Hertog & Huizenga, 2000). Such paradoxes appeared between:

- starting co-operation with potential competitors and continuing to be competitive,

- retaining flexibility while establishing goals and project plans, and

- balancing the management focus on the internal and external factors that influence the
commercial outcome.

We now turn to a discussion on the use of the KSF concept from a more theoretical
standpoint.

2.5 Innovation Research Streams: A Review

The multidisciplinary nature of innovation research has enriched the understanding of what
distinguishes the better performing innovators. Let us briefly address the KSF approaches and
methodology. The range of key success factors point to a small set of strategy, process,
organisational and environmental factors. However, as Brown & Eisenhardt (19935) argue,
there is a lack of theoretical understanding on success factors. Despite its multidisciplinary
character, this research field has not provided a theoretical base and deeper understanding on
each of the key success factors. Furthermore, little is known about the explanation behind and
the relations between the factors. Brown & Eisenhardt (1993) structured the research field and
identified the work by Cooper and similar scholars as a research stream, which they refer to as
the ‘rational plan’. This stream characterises a large part of the research on innovation. Their
classification (table 2.5), which complements our carlier distinction between process and
variance research, includes the following:

= product development as a rational plan: containing research on factors determining
financial performance of product success. Project planning, cross-functional teams and
management comrmitment are often regarded as key success factors;
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o innovation as a communication network: research looking at the internal and external
communication by project teams in product development process;

e innovation as disciplined problem solving: research concentrating on the problem-solving
capacity of the project team and the heavyweight project leader and the importance of top
management commitment.

Table 2.5: Innovation research streams (adapted from Brown & Eisenhardt, 1995,

p. 347)
Concepts rational plan communication web disciplined problem
solving
key idea product advantages, success via internal and success via problam
market attractiveness external communication solving
and rational organisation
are conducive to success
theory a-theoretical information and resource information processing
dependence
methods surveys, deductive and inductive multiple sources
bivariate analysis, reasoning case-based research
one information source  multiple sources from inductive to
dependent and multivariate analysis deduclive
independent variables
performance financial success in perceptual success by team operational success
(dependent variable) terms of profits, sales, and management ratings in terms of productivity
and market share increase and time-to-
market
Example study Caoper (1986) Ancona & Caldwelt (1992) Nonaka & Takeuchi
(1988}

Studies belonging to the rational plan (Cooper, 1986; Maidique & Zirger, 1984; Rothwell,
1972) analyse the characteristics of successfully innovating firms and compare new product
success and failure. The communication web research stream is in contrast with success factor
studies for its linkages to information processing-based theories. The research stream of
disciplined problem solving is more concermed with the organisation of teams and the role of
team leadership.

Major contributions and critiques

Rational plan research is a domain characterised by its empirical nature, wvariety of
methodologies, focus on financial success measures and lack of integration of earlier findings.
There exist studies that rely on qualitative data gathering techniques MNonaka & Takeuchi,
1986), comparative case studies analysis to develop theory {Bourgeois & Eisenhardt, 1988),
or large scale surveys (Cooper & Kleinschmidt, 1995; Calantone & Di Benedetio, 1988). The
field is dominated by empirical studies and is primarily based on assessing the correlation
between the dependent vanable success and the independent variables. What is typical of KSF
studies? The empirical research is highly exploratory in nature and lacks synthesis (Montoya-
Weiss & Calantone, 1994). Due to variation in concepts, variable definitions, research
contexts and operationalisations, there is a pluriform collection of studies. Despite these
critical notes, these studies have made the following major contributions (Montoya-Weiss &
Calantone, 1995).

# The identification of a core set of key factors that contribules to innovation success. There
is remarkable consistency of some of the results, despite the high variance in data sets,
methodologies and operationalisations. This is due to numerous differences in sample size,
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the scope of the study (product, project, programme OF firm level), the level of data
collection, the performance definition, and the sector focus of the study. This makes
generalisation and integration of conclusions difficult. %

s The studies concentrate on identifying rather than explaining success factors and are
primarily concerned with applied research. But this helped managers to better understand
the management of innovation.

e The retrospective and replication character of studies has strengthened the external
validity, but many studies incorporate methodological threats on the internal validity due to
non-randomisation of project cases and a lack of explicit selection criteria.

Valuable research directions

There is a blank spot on the empirical research map of studies incorporating both the strategy
and organisation factors. There seems a clear need for a broad assessment and replication of
the core set of success factors. A great deal of success factors has been studied at the project
or R&D programme level or analysed from one functional angle. However, success at the
company level is different. Success/failure studies have used numerous metrics to assess the
product success or project success. But innovation performance at the firm level involves
more and complex factors. At this point the research domain faces intriguing challenges.
Cooper & Kleinschmidt (1996, 1995) argue for a more macro view of innovation by
conducting firm level innovation research, because of:

. the unit of analysis: success at the firm level is different from project level success;

2. the mis-specification of factors: company practices can prevail that are not observed nor
measured at the project level but are important to success, and

3. the limits inherent to the research design: when analysing project success and failure, firm

characteristics do not differentiate when both project success and failure are subject of

analysis. Firm characteristics will be common to both projects.

An innovation strategy that is not explicitly stated might, for example, play a role as an
underlying factor explaining success. This notion of underlying factors may be of little
rolovansce te somparing wos oW produet sulucsy aind failule, Dul call DE essertial when
regarding a whole range of innovation projects, e.g. in successive time periods. More firm
level features can be of vital importance to innovation performance. In particular strategy,
organisalion and human resource management are structural characteristics that can influence
the performance in the longer run. Similarly, Brown & Eisenhardt (1995) encourage research
into ‘the primary relations of innovation’. In other words, analyse the causal relations between
performance, organisation and strategy. They support more firm level research to account for
the role of company-wide competencies that operate at the project level of innovation. These
are not identified nor measured when the project is the unit of analysis. Furthermore, they
encourage tesearch that develops insight into the managerial role in development processes.
Management concepts such as strategic vision and management control are still vague in this
research field. According to Rothwell (1994) more insight is needed into the gualities and
competencies that control and steer innovation processes.

At the same time, numerous studies have reported the effects of strategic factors upon
innovation performance. Especially product advantage, technological synergy and marketing
synergy are among the frequently mentioned factors that are tested and found to be critical
(Montoya-Weiss & Calantone, 1994). Yet when focusing on the question of ‘why strategy is
relevant” the innovation research field misses solid findings. Therefore more research can
bridge the gap between the innovation literature and the competitive strategy literature. This
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could tesult in a more profound role for strategy in new product development. This is in line
with Mintzberg (1994), who remarked_the recent theoretical debates in the field of strategy
and the remarkable rise of ‘strategic thinking in competencies and resources’ and fall of
‘strategy as planning and positioning’. Conducting more strategy-oriented research implies
something different than merely testing another list of strategic elements. It involves both the
incorporation of the theoretical and empirical findings in the strategy field and the
understanding of new developments regarding resource-based and competence-based
approaches to strategy (Teece ef al., 1997; Bamney, 1991). Or as Montoya-Weiss & Calantone
argue (1994, p. 413): *...continued replication of the dominant strategy factors will not
answer any new substantial questions, nor will it contribute 1o progress in this field of
research unless imporiant moderator variables, study characteristics or methodological
issues are being addressed. ...

The key success factors represent one phase in the knowledge development of the innovation
management discipline. The challenge is to link this to process-related information on the
management of new product and process development. In the management practice, the
average manager knows seven out of ten of the key success factors. But what is actually
lacking is insight into the relations between these factors. We conclude that key success
factors are an important field, which we will continue to develop. The ICT study, as part of
the MERIT innovation programme, aims to contribute to this area. The MERIT tradition also
aims to link more process information and context information to the KSF field, similar to
Montoya-Weiss & Calantone and Brown & Eisenhardt. With a challenging ICT research
focus and a subsequent challenging research methodology (chapter 5), combining survey and
case data, we try to appeal to some of these calls for new contributions. The study tries to
explore both the strategy and organisation aspect to innovation performance and aims to
contribute to new theoretical and practical insights.
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Table 2.3: Overview of selected studies of innovation key success factors.

Sources

Listed key success factors

Research conlext

Maidigue & Zirger
(1985)

o Product advantage, market affractiveness and
organisation

70 succass-failure
product pairs in 21
case studies at the
company level; a
longitudinal study in
the US electronics
industry

Cooper &
Kleinschmidt {1987)

Product advantage

Organisation of the internal development process

The pre-development planning

Top management commitment to the project

Efficiency and planning execution R&D process

Strang internal communication between groups

Fit between production, research, sales and marketing

requirements of the new product and the available

rasources and skills (synergy)

o Marke! conditions:

- markets characterised by growth and relative weak
competition.

- markets characterised by a high degree of change
in customer needs for a product category

® & & @ & e @

203 products, of which
123 were a success
and 80 were failures in
125 manufacturing
companies

Shrivastava &
Souder (1987);
Griffin & Hauser
(1996); Johne &
Snelson (1988);
Song & Parry (1996,
1999)

»  The firm’s new product development process and the
specific activities within this process,

»  The new product strategy as part of the business

sirategy,

The way projects are organised,

The firm’s internal culture and climate for innovation,

+  Management commitment to new product development.

Various performance
measures, various
industries

Cooper &
Kileinschmidt
(MewProd studies
1979; 1993; 1995)

Strategic factors

Product advantage, technological synergy, marketing
synergy, resource capacity, product strategy
Development process factors

Protocol, quality of technical and marketing competencies,
quality of pre-development activities, top management
support & skill, financial and business analysis, time-to-
market, costs

Organisational factors

Internal and external relations, teamwork, communication
Market environment factors

Market potential, environment, market competitiveness

Financial performance
and management
ratings

Stacey(1996); Clark
& Wheelwright
(1993); Gobeli &
Brown (1988)

«  Multidisciplinary project teams and heavyweight project
leaders

Muttiple sectors

Cooper &
Kleinschmidt {1993)

= Product advantage and pre-development work,
Market attractiveness not found to be a key success
factor

Chemical indusiry

Barczak (1995)

Fit between strategy, corporate goals and capabilities,
instead of new product development timing strategy

e Cross-functional teams

e Product champions

e ldea generation and idea screening

High or low
performance of 128
companies in
telecommunications
industry classified as:
first to markst, fast
follower, delayed
entrant

Gersick {1994)

Milestones are an effective tool for advancement in
conditions of rapid technological change
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Sources Listed key success factors Research context
Cooper & Strong project management, Success at company
Kleinschmidt (1995, Quality of project management included an emphasis level
1995) on up-front homework, a sharply defined early product

definition before development, tough milestones and

flexibility to combine stages and decision points when

needed.

¢  The role of pre-development work includes a detailed

market and technical assessment
Ancona & Caldwell | e  External communication: ambassadorial and task co- 45 product
{1892}, Gersick, ordination development teams, 5
{1988) s Internal communication: concrete project plans with high tech company

deadlines and milestones are associated with
motivation of tearn members

case studies

Damanpour (1991)

List of organisationat dimensions that moderate innovation
performance:

Specialisation: a greater variety of specialists provides
a larger knowledge base and increases cross-
fertilisation of ideas.

Professionalism: increases boundary spanning activity,
and commitment to adjust the status quo.
Formalisation: can hamper the flexibility required to
facilitate innovation. The lower the degree of
formalisation, the more open and receptive an
organisation is to change.

Decentralisation: points to the concentration of authority
and control to the lowest possible operational level
encouraging awareness, commitment and involvernent
to innovation.

Slack resources; allow firms to discover and expiore
new opportunities and detect emerging market needs.
Communication: both intensive internal and external
communication facilitates the scanning of ideas and the
rapid dispersion of information.

Meta-analysis of
innovation studies
Orientated at effective
use of information and
acceleration of
process steps.

Montoya-Weiss &
Calantone (1994}

e e €

The nature of problem solving and the interfaces
between organisational members.

Use of cross-functional teams,

Cross-functional interfaces between departments,
Parallel rather than sequential development
Shared responsibilities

Innovation
performance and
shorten the time-lo-
market

Brown & Eisenhardt
{1995)

research stream: rational plam
Project planning, cross funclional teams and management
commitment

Meata-analysis.
Financial success in
ferms of profit, sales
and market share
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Sources

Listed key success factors

Research context

Brown & Eisenhardt
(1995)

research stream: commurication network
internal and external communication by project teams in
product development

Meia-analysis.
Perceptual success by
team and
management ratings

Brown & Eisenhardt
(1885)

research stream: disciplined problem solving
Problem-solving capacity of the project team, the
heavyweight project leader and the importance of top
management commitment

Metz-analysis.
Operational success in
terms of productivity
increase and time-to-
market

Voss (1988)

Active communication with industry of application
Efficient development work

Short development lead time

Project champion during innovation

Project champion during commercialisation
Resources committed (%)

Quality of demonstrable capability

Quality of reference sites

Risk-laking climate

16 product
development projects
in software sector

Eisenhardt & Tabrizi
(1995)

Gi® & & ¢ & & & ° @

Product teams acting in an experiential and

improvisational design stage

Multiple design iterations,

¢ Forceful project leadership, and

¢ Multifunctional teams accelerate the innovation
process.

In contrast with expactations, the following factors showed

to be ineffective in accelerating the development:

¢ The use of computer-aided design (CAD) systems,

Schedule attainment planning and rewarding,

Supplier involvement and

Parallel development stages

Pre-development planning

72 development
projects in 36
computer firms, speed
of innovation process
Used as success
variable
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3.1 Introduction

Innovation research used to be predominantly concerned with the key success factors in the
design and development of novel products (e.g. Dwyer, 1990). An important key success
factor is strategy, in particular new product strategy. However, the KSF literature does not go
into detail about the content of strategy. By focusing on the question ‘why strategy is
relevant’ the innovation research field lacks solid findings. Empirical research (e.g. Barczak,
1995; Cooper & Kleinschmidt, 1995; Roussel ef al., 1991; Rothwell, 1992) on new product
development strategies (NPDY has shown that a company should focus on the best possible fit
between the chosen NPD strategy, the corporate goals and the capabilities. Others argue that
each company’s situation is determined by its history (e.g. Teece’s et a/. * path dependency’)
and the current competitive strategy, This part of the empirical literature seems to be subject
to debate.

This chapter goes into more in detail of the subject of strategy to demonstrate the possibility
of synthesis between the strategy and innovation research field. The first reason is a practical
one: 1o contribute to the progress in the KSF field (see table 3.1). The second reason is more
theoretical: to contribute to knowledge development in the field of innovation management,
This transition to knowledge development, which focuses on the process of innovation rather
than on the separate factors, is a challenging but necessary next step. Conducting more
strategy-oriented innovation research implies something different than merely testing a list of
strategic elements, It involves both the incorporation of theoretical and empirical findings into
the strategy field and the grasp of new approaches to strategy. This includes the recent
theoretical debates and the remarkable rise of ‘strategic thinking in competencies and
resources” and the fall of ‘strategy as planning and positioning’ Mintzberg, 1994). It is
relevant to comparing one new product success and failure, and can be essential when
regarding a whole range of innovation projects, e.g. in successive time periods.

Table 3.1: Perspectives on strategy of innovation

Innovation Management Research Descriptive and empirical theory
on strategic management

Empirical KSF research Normative viewpoint

Strategy facfors that drive new|-  Fit between new product - The fall of 'strategy as

product sticcess e.g.. development strategy, the planning and positioning’

- Product advantage corporate goais and the - New perspectives: the rise of

- Technological synergy capabilities strategic thinking in

- Markeling synergy competencies and resources

- Resource capacity (e.g. dynamic capabilities

- Product strategy concepl: process, paths,

positions)

But why do we have to look at the role of strategy for innovation management in the ICT
sector? We assume that innovation is the source of business value, growth and competitive
edge for ICT companies. The ICT sector is a young, dynamic high-tech sector, which drives
on developing new business. We are interested in observing how firms differ in their strategy.
The contrast between empirical insights into strategy of ICT firms and recent descriptive
theory will contribute to our understanding of the future directions of the ICT sector.
According to Hamel & Prahalad (1994) and other scholars (e.g. Den Hertog & Huizenga,



An Empirical Study on Key Success Faciors in the ICT Sector 51

2000; Teece er al., 1997, Quinn, 1997; Sanchez & Heene, 1997) strategy deals with
answering both the two following questions:

‘Are we doing the right things?, resulting in an answer that must be provided for the firm
to continue to exist, and

- *Are we doing the right things right?”, resulting in an answer, if positive, that adds to the
firm’s differentiation and competitive edge.

There is a strong element of corporate strategy in this, with different firms taking different
decisions — and with perspectives changing over time as experience on the potential clients
for new services and products accumulates. A large number of the firms in the ICT sector might
have problems in developing such an innovation strategy.

Furthermore, in many sectors, and especially the ICT sector, competition is shifting away
from producing towards serving customers. Businesses increasingly recognise that the nature
of their offering involves a mixture of fangible and intangible properties. These service
dimensions enter into all products and businesses, which raises new challenges for strategy.
The competitive environment becomes more complex due to the rise of the ‘service intensity’
of all markets. Consequently, ICT firms need to consider this development in their strategy. In
the contemporary strategy research literature, new perspectives appear that describe the role
of such ‘complementary assets’, e.g. the dynamic capabilities of Teece et al. (1994).

This might raise numerous guestions. What is a successful new business strategy? What about
the strategic priority setting? Do company objectives regarding sales, profits and market
shares conflict with innovation? What about timing as a strategy versus product
differentiation? Should companies develop competencies? In this chapter, we will oy to
address these issues on the basis of the strategic management literature, in order to contribute
to the knowledge development of innovation. The valuable strategy concepts and their
relation to innovation are illustrative and will be taken up in the empirical part (chapters 7, 8
and 9}, With this perspective we draw directly on a considerable volume of work by strategy
scholars.

3.2 Strategy Safari: an Overview of Schools of Thought

In this section we briefly discuss the main characteristics, the contributions and the eritiques
on the strategy schools. Mintzberg (1994) argued that a first glance of the literature shows that
the strategy field is characterised by fragmented unconnccted theoretical perspectives.
Basically, two opposite perspectives have emerged: the behavioural and organisational
perspective on the one hand, and the economic perspective on the other, The former research
stream concentrates on the internal components of the firm while the latter analyses the firms
with an external focus on competition. This has led to a theoretical polarisation and
fragmentation of strategic concepts. The research field has been dominated by a view of
strategy formation that is referred to by Whittington (1993) as the ‘classical approach’, by
Nonaka & Takeuchi (1995) as the ‘structural approach’, and by Chaffee (1985) as the ‘linear
model of strategic management’. These early approaches are characterised by a formulation of
strategy as & rational process, prescribed by techniques to identify current strategy, analyse the
environments, the resources and revealing strategic alternatives Pettigrew, 1985, p. 276).
Sanchez and Heene (1997) argue that the raditional strategy lost much of its power to guide
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the management of organisations in today’s business, due to the dynamic competition in many
industries.

The design, planning and positioning school

Mintzberg (1990} identifies nine different perspectives of strategic management (for a
detailed description of all the characteristics of the schools we refer to the article). The most
interesting perspectives include the design school, planning school, the positioning school and
configuration school. The configuration school will be discussed in chapter 4. Chandler
(1962) has initiated the strategy structure debate, suggesting selective strategic configurations.

The design and planning perspectives provide an overview of the state of the field from the
1970s until the late 1980s. Both the design school and planning school regarded strategy
formation as a controfled, conscious process of thought. Characteristic of this strategy
perspective is that responsibility rests with the chief executive officer, who was viewed as ‘the
strategist’. Strategies should be explicit, thus requiring a simple model of strategy
formulation. Implementation was seen as a sequential, separate task, executed after the
formulation stage. Botl perspectives built upon the work by Andrews (1971) and Ansoff
(1965). This strategy thinking was popularised by SWOT analyses examining the strengths
and wealknesses of the firm and the opportunities and threats from the environment.

The ideas and concepts of strategy formation as a conceptual and formal process were
challenged and questioned. The planning tools were intuitively sound, but no further insights
existed into how to assess strengths and opportunities. The research field was dissatisfied with
the prescriptive attitude of the strategy schools {Collis & Montgomery, 1995; Mintzberg,
1994). The main criticism was related to the relevance of the strategy design & planning
model, which was inappropriate or even counterproductive for organisations. In addition, the
disconnection between formulation and execution implied that strategic thinking was
performed in the first part only. Adaptation of a strategy and learning from previous strategic
formation activities was neglected in both perspectives. Also, the idea of one single individual
as a strategist was far from business reality. Overall, the assumptions from the design and
planning school were likely to lead to an oversimplification of strategy, with its inherent risk
of & mismatch with the market.

The contributions of the planning school next to the design school were the development of a
highly formal planning and execution process. The informal design perspective was replaced
by a formal explicit sequence of steps with the CEO as ‘strategic architect’ accompanied by
strategic planners. Strategy implementation became a matter of developing objectives,
budgets, programmes, and operating plans. Although resulting in valuable contributions in
terms of techniques, the perspective was criticised. Planning did not encourage change but
was essentially an inflexible process favourable to a stable environment. While decomposing
and formalising process steps, the sirategic planning lost synthesis. Strategy became a
collection of separate components without an integrative element (Donaldson, 19935).

The positioning school

With the emergence of concepts of ‘competitive positioning” Porter (1980, 1985) gave new
stimulus to the strategy field. Porter’s work extended the structure-conduct-performance
framework by analysing the position of the firm with respect to the competitive environment,
In his view the firm is part of an environment that is dominated by five competitive forces: the
customers, competitors, potential market entranis, suppliers, and substitute products. These
forces influence the sirategic position of the firm, which is defined in terms of product market
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combinations and the fit between strengths, weakness and market opportunities. Based on this
competitive forces framework a firm can pursue three different generic strategies for
achieving high performance:

1. Cost leadership strategy: a firm designs its internal processes more effectively than its
competitors, resulting in producing at lower costs.

2. Product differentiation strategy: a firm develops the ability to differentiate from its
competitors by positioning its products and services differently on price, image, support,
quality or design.

3. Focus straiegy: a firm serves a niche market segment with a focused customer base. The
focus strategy can be pursued on the basis of low costs or differentiation.

Essential in Porter’s analysis is the idea of the firm as a bundle of activities to deliver
products and services. This idea has been developed using the concept of the value chain. The
value chain describes a sequence of strategically important value activities (the ‘primary
process’) and the secondary supportive processes. By means of defining the value chain a
company can define its activities that add most value and which distinguish the firm from its
rivals. Furthermore, the value chain provides understanding of the cost behaviour of activities
and reveals the relation within the chain of activities, but also that between value chains of
suppliers and customers.

The positioning school has also suffered from criticism. It is a strategy perspective biased by
conventional well-established big firms in large industries. The role of entrepreneurship is
hardly conceptualised (e.g. Stopford & Baden Fuller, 1994). Although the perspective
discusses the role of market entry and exit barriers, the emphasis is positioning in current
markets and less on creating future generic positions (e.g. Hamel & Prahalad, 1994).

Strategy and performance: external versus internal focus

Over the past years criticism has been concerned with the applicability, universality and
validity of strategic concepts. The strategic research field was facing the challenge of
understanding more deeply the complex nature of strategy, which required improvement of
the practical relevance. Rumelt, Schendel and Teece (1991, 1994) argued that despite the
criticism the theoretical strategy research streams have contributed to a deeper understanding
of the elementary strategic questions:

How do firms behave?

Why are firms different?

To what extent should structures be decentralised?

What is the function of corporate headquarters in a multi-business firm?, and
What determines the success or faiture of a firm?

O

Especially the second question has recently led to a strong debate among strategy scholars.
The industrial organisation paradigm focuses on industry effects to explain superior rents that
firms can collect (Hansen & Woemerfelt, 1989; Vasconcellos & FHambrick, 1989; Rumelt,
1991; Schmalensee, 1985; Bain, 1959). A study on the variance of rates of return on assets
among business units Schmalensee (1985) concluded that industry effects are an important
variable explaining performance variance. This argues in favour of the focus on the industry-
level analysis. However, Rumelt (1991) performed a similar study with longitudinal data,
which revealed that the dispersion of returns is explained by business unit effects more than
by industry effects. He concludes that industry analysis neglects the fact that industries are 0o
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heterogeneous to support one general industrial organisation theory. Furthermore, empirica|
studies have revealed that differences in profitability within an industry are more important
than differences befween industries. This suggests that innovation success is driven by
strategic and resource differences between firms rather than by the industrial characteristics,
We will explore this topic in chapter 7.

These perspectives should be complemented by an approach taking into account the internal
resources and competencies that matter. Sanchez and Heene (1997, p. 303) speak of "... g
movement to make strategy theory more relevant to contemporary forms of competition by
rethinking the content and process of strategic management theory and practice....” In a
special issue of the Strategic Management Journal, Prahalad and Hamel (1994, p. 6) refer to:
", a need for a basic re-evaluation in order to pave the way for new ideas ... [and] ... many
of the assumptions that were embedded in traditional strategy models may be incomplete or
outdared as we approach the new competitive milien...”. What caused the theoretical debate
on strategic models of competitive advantage? Much of the discussion concentrates on the
rapid change of the external environment {e.g. Mahoney & Pandian, 1992; Collis, 1995;
D’Aveni, 1996). A change that has evolved slowly, almost indiscernibly, but had a
tremendous impact on business and competition. Prahalad & Hamel (1994, 1991} point to
some major drivers for a revitalisation of approaches to strategic thinking and development,
such as the need for ‘competing for industry foresight’ and “strategic intent and expeditionary
marketing”.

3.3 Resource-Based View of Strategy

Contemporary strategy research has shifted to perspectives that emphasise the resources of the
firm as a productive factor and competitive weapon, The internal firm resources are regarded
as a key vartable for competitive advantage (Teece ef al., 1997; Amit & Schoemaker, 1993).
Basically, two opinions of resource-based perspectives can be distinguished:

- One perspectives underlines the idea that internal resources are valuable and investigates
why firms need to concentrate on resource accumulation, This view is rooted in the
seminal work of Penrose (1959), which stressed the importance of resources for firm
growth.

- The second perspective, which is complementary to the first, underlines the idea of
resource exploration and exploitation, in particular with respect to innovation.

What are the essential arguments of this particular view? The resource-based perspective
regards the firm as a bundle of durable, intangible assets. Firms are assumed to be
heterogeneous and differ in their collection of physical and intangible resources. This resource
cndowment of the firm can account for a sustained competitive advantage by capturing
entreprencurial rents (Peteraf, 1993; Barney, 1991; Dierckx & Cool, 1989, Wernerfelt, 1984).
Collis (1991) points out that these resources are the input for conducting functional activities
and make a firm strategically different. The literature on the resource-based view (RBV) of
the firm uses a variety of definitions for resources (see box 3.1). The RBV of the firm rejects
the Darwinian selection assumption of the external environment that characterises the
positioning perspective. A theoretical research stream that further elaborates on this principle
is the population ecology (Hannah & Freeman, 1977). In this perspective, strategy formation
is a passive process. The environment is viewed as a set of strategy-dictating forces. The
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principle of selection and retention ensures that organisations find ecological niches and must
ensure to adapt over time. If they don't, they will disappear from the market.

Box 3.1: Resources: some definitions

The value of resources

Teece et al. (1994) observe from a theoretical standpoint that resources derive their value
from qualifying on three criteria. The first criterion refers to the ‘stickiness’ of resources in
the short term. Stickiness is derived from:

a) the complexity of business development;

b) the difficulty in asset tradability;

¢) the lack of superior information on the value of a resource.

The interaction between these criteria determines the value of a resource (Collis &
Montgomery, 1995). In order to be valuable in the long term, a resource has to pass a range of
tests. Long-term value only holds for those resources that are hard to imitate. The difficulty of
imitation may rest in geographical immobility, imperfect information or firm dependence. The
accumulation over time also generates barriers to unitation. Resources that are collected over
a longer period of time become path-dependeni. Competitors have to invest in resources
accumulation to acquire this valuable resource. R&D investments, for example, are closely
related to the idea of path dependency and inimitability (e.g. lansiti & Clark, 1994; Pisano &
Wheelwright 1995). The second criterion for the value of a resource is concerned with the
durability of the resources. A durable resource is a resource that does not become obsolete or
is pot substituted in the short term.

The third market test for resource value is the appropriability, or rent-earning potential, of
resources. [t refers to the owner that actually receives the rents from a resource. For example,
the control over human and technological resources depends on the relationships between the
organisation and its employees, technology alliance pariners and its customers. If this
relationship is sirongly embedded in the organisation, the management might be betier able 1o
appropriate the rent. The appropriability is strong if the resource is difficult to replicate, and if
there are barriers to imitation, such as a patent system.

A number of other concepts related to the value of a resource include the stock and flow of
resources. On the one hand, the stock of resources can account for rent earning and be
conducive to competitive advantage or firm success. The efficient deployment of an existing
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stock of resources, e.g. a market share, a brand name, or the number of employees or the
cusiomer portfolio, can create such entrepreneurial rents. Dierckx and Cool (1989} refer in
this respect to ‘asset mass efficiency’. On the other hand, the accumulative flow of resources
over time can be a determinant of superior performance. Examples are marketing investments
for higher brand recognition or a training programme. Dierckx and Cool (1989) speak of “time
compression diseconomies’, which are acquired by accumulating resources at an accelerated
pace resulting in a higher firm performance,

Key contributions of RBV to strategy research

The main contribution from the resource-based view is the ability to explain long-lived
differences in firm performance that cannot be atiributed to industry differences Peteraf,
1993). An overview of these concepts that have strengthened foundations of the RBV is
presented in box 3.2, This is an interesting element for our sector-specific study because it
suggests that frontrunners and pack members differ in their stock or flow of resources. This
subject will be discussed in chapter 7.

The resource-based perspective has offered a competing view to the planning and positioning
view of strategy by drawing attention to entreprencurship. Preoccupation with market
positioning has been supplemented by internal phenomena such as resources, endowments,
investment and management systems. These factors have not attracted much attention in the
positioning literature, With the arrival of the RBV there is an explicit recognition for the
importance of unique managerial resources and the resource investments.

The idea of resource superiority has provoked new approaches to analysing diversification
and vertical integration like mergers and acquisitions (Teece ef al., 1994). The decision to
enter a market or to develop a new product or service rests the availability and uniqueness of
the resources. The resources argument has shed new light on the make-buy decision of the
firm Gtopford & Baden-Fuller, 1994). Firms invest in assets that ensure a competitive
advantage. An interesting research question is whether firms should develop these assets
internally or {partially) source them from the market. This subject will be discussed in chapter
7. According to Cohen & Levinthal (1990) such investment decisions can be based on the
flexibility of the firm and its absorptive capacity to create and transfer resources faster than
the market can imitate them. Related to this research the RBV has inspired empirical studies
on the relationship between strategic groups and firm performance (Duysters & Hagedoorn,
1995; Cool & Schendel, 1988). Resource similarities and strategic capabilities are proposed in
explaining the existence of strategic groups or patterns of network linkages. The symmetry of
resource endowments between firms is one factor that could explain the structure of strategic
linkages in a network within an industry sector.
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Box 3.2: Summary of the resource-based view and dynamic capabilities view (Source:
Grant, 1996)

Criticism on the resource-based perspective

The main criticism of the resource-based perspective is its lack of attempt to explain the
nature of the isolating mechanism that provide entreprencurial rents and competitive
advantage. Teece et al. (1994) argue that the dynamics of competition are ignored, the
resource development and exploitation is undefined, and the selection environment is not
taken into account. The theoretical question is whether there is a relationship between
resources and competitive advantage. This is in contrast with the idea of Wright & McMahan
(1998), who argue that the stock of human resources is directly related to competitive
advantage.

RBV investigates the relationship between asset specificity and firm specificity (Barney,
1986). Although the RBV addresses the essence of resource accumulation, the view has not
elaborated on/detailed how the combination and co-ordination of resources occurs Quélin,
1997, p. 142). The dvnamic capability perspective addresses the organisational mechanisms to
integrate resource flows. Wernerfelt (1984) concludes that the resource-based perspective
invites the consideration of managerial strategies for developing new capabilities.

The resource-based perspective concentrates on organisational collections of resources and
the relation with performance. Although the RBV implicitly acknowledges the role of
exploring and exploiting resources McGrawth, 1997) it does not formally integrate these
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concepts in its perspective. Resources are accumulated without expressing how this process
actually takes places. Resources have to be renewed, as they do not render valuable servicey
eternally. Resources become obsolete and have to be replaced. The resource-based view failg
to account for these dynamics and does not conceptualise how resources develop. The
collection of resources is a rather static concept when envirommental changes are nog
addressed. Or as McGrawth (1997, p. 33) states: “... if exploration, search and the creation of
new roulines are processes left to the disappearance of slack and increasingly poor
performance spark, the firm may be poorly eguipped to then engage in the dissipative,
discovery oriented learning which ifs new situation may vequire...’.

Table 3.2 provides an overview of the major distinction between the preceding strategy
frameworks and the emerging resource-based frameworks. The major comtribution of the
RBV perspective is its emphasis on the entrepreneurial role of the finm in the competitive
environment and the focus on the internal strengths as a source of competitive advantage. The
main contribution of the RBV is its ability to explain long-lived differences in firm
performance that cannot be attributed to differences in industry conditions Peteraf, 1993),
The dynamic capability framework concentrates on change and the creation of new market
and technological opportunities. The perspective focuses on “...the how and why question
about firms building competitive advantage in regimes of rapid change...” (Peteraf, 1993). The
strategic planning and positioning schools have not addressed these questions.

Table 3.2: A comparison of the strategy schools

Strafegy dimensions Competitive positioning Dynamic capabilities and

Resource-based strategy

Message Strategy as fit Strategy as competence building

Strategy as stretch

Competitive environment

Match with external requirements

Ambitious strategic vision and
leverage of scarce resources

View of the firm

Portfolio of product market combination.

SBU reflects portfolio of producis and
markets and is the unit of analysis. Firm
is part of complex competitive system

Firm as a portiolio of resources and
dynamic capabilities. Firm acts as
entrepreneurial unit in a
manoeuvrable context

Major business strategy

Generic strategy:
Cost leadership
Differentiation
Focus

Create new markets and build new
competencies

View of innovation

Technology development as support
activity to primary process

Innovation primary process and
source of sustainable competitive
advantage

Strategy process

Formaiised stratepic analysis and
strategic planning & control

Strategic alignment

Content of strategy formutation

Focus upon current core business
activities in the value chain

Focus on three Ps: processes,
positions and paths

Main contributors

‘Pc«rter, Ansoff, Scherer, Andrews

Penrose, Teece, Bamey, Hamel &
Prahalad
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3.4 The Dynamic Capabilities Perspective

Sanchez & Heene (1997, p. 306) point out that the resource-based view of the firm failed to

build a coherent theoretical model and left the research field with conceptual gaps and

fragmented theory between the behavioural and economic perspectives. A new breed of

literature, inspired by management practice and strategy theory (e.g. Hamel & Prahalad,

Teece at al. and Barney), initiated the development of an integrative strategic management

approach. The dynamic capability view has the following characteristics:

- The internal perspective supplements the external analysis by emphasising current
markets;

-1t refers to competencies and future markets as the source of competitive advantage
(Teece et al., 1997; Hamel & Prahalad, 1994); and

- A firm becomes successful by developing an advantage based upon the internal
competencies and knowledge (Leonard Barton, 1995; Nonaka & Takeuchi, 1994).

Sanchez & Heene (1997, p. 307) formulated this as: ..The central vbjective in competence
theory and management practice is understanding the co-evolutionary dynamics of
environmental and organisational change and their roles in shaping organisational
competencies...’.

Capability and competencies versus resource

Many discussions in strategy related journals described the essential differences between
capabilities, competencies and resources (see box 3.3). Grant (1991) argued that competencies
refer to the ability of a firm to attain a durable strategic advantage through sustaining the co-
ordinated deployment of resources and capabilities. There is a key distinction between
resources and capabilities. Resources are inputs into a transformation process. When
combined, resources become productive and generate value. A capability is the capacity for a
bundle of resources to conduct an activity (Grant, 1991). They are ‘repeatable patterns of
action n the use of assets to produce goods and services’ (Sanchez, Heene & Thomas, 1996).
Capabilities involve complex patterns of co-ordination and co-operation between individuals,
teams and orgamisations. Such integration can take many forms, such as project team
organisations, models of communication, intra-business relations and inter-business relations.

Key contributions

The interest for the internal strengths of the firm as a source of competitive advaniage has
gained a lot of attention in the literature. Whereas economic perspectives view the firm as
rational agents pursuing maximising behaviour, competence theory regards the firm as an
open system of knowledge asset stocks and flows (Den Hertog & Huizenga, 2000, Dierckx &
Cool, 1989). The latter explicitly relates internal organisational processes with the external
interfaces of the firm. This research field explicitly attempts to integrate the fragmented
strategic perspectives that prevailed until the 1980s. Recent publications have proposed the
theory of competence-based competition (Sanchez & Heene, 1997, Heene & Sanchez, 1997;
Sanchez, Heene & Thomas, 1996; Hamel & Heene, 1994; Hamel & Prahalad, 1994). The
propositions of this theory supplement and enrich the resource-based perspective. Lowendahl
& Haanes (1997) point to the strengths of the perspective:

* its emphasis on an open holistic and systemic view of the organisation,
¢ its focus on the dynamics of competence building and leveraging, and
¢ its extension of definitions of competencies and capabilities.
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Although the conceptual integration is a valuable objective for this research stream, there ig
the risk that the creative ideas of this paradigm are weakening. The explosion of theoretica]
and empirical studies has fragmented the competencies research field with respect to
clefinitions (see box 3.3).

Box 3.3: Definitions in the dymamic capability perspective

The concepts of paths, processes and positions

The key elements of capabilities are their embeddedness in the organisational processes and
the integration of technology and knowledge flows to develop new products, services and
process. Tecce ef af. (1997) identifies three dimensions of dynamic capabilities: the three Ps
of Processes, Positions, and Paths. Teece ef al. (1997, p. 518) state: *...The content of these
prrocesses and the opportunities that capabilities afford for developing competitive advaniage
af any poinl in time, are shaped significantly by the assets (= positions} the Jfirm possesses
thorh internal and market) and by the evolutionary path it has adopted/inherited...”.. The
dynamic capabilities concentrate on change and the creation of new products, markets and
technological opportunities. Dynamic capabilities focus o “..[the] innovative successful
companies [that] distinguish by timely responsiveness, rapid and flexible product innovation
integrated with the management capability to co-ordinate and redeploy competencies
effectively...” (Teece, Pisano & Shuen, 1997, p. 513). If a firm wants to develop and exploit
its capabilities it must have a system to manage the business activities and knowledge flows
{Leonard Barton, 1995).

The path dependency of the firm is an important element as if restricts the resources available
for new opportunities. Past strategic and organisational choices have determined the building
and leveraging of the firm’s durable competencies. This implies that the firm develops an
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organisational inertia, which limits the firm in picking up technological or market
opportunities. Paths refer to the strategic alternatives available to the firm. In the learning
opreanisation routines for inmovation, knowledge development and customer services rendet
the firm path-dependent. The resulting danger is that the firm ends up in a competition trap
and is unable to catch up with new emerging technologies and dominant designs (Pennings,
1997).

3.5 Summary

This chapter has shed light on the strategy and the link to innovation from a normative and
descriptive theoretical perspective. The schools of thought presented can help us in
understanding the innovation issues in the ICT sector. By outlining the types of strategy
theories we have observed that the design, planning and positioning schools debate the
strategy-conduct and performance. The resource-based and dynamic capabilities views do so
from a combined internal and external perspective. Especially the contributions from the
dynamic capability perspective are promising to the innovation research field. The dynamie
capability view concentrates on change and the creation of mew products, markets and
technological opportunities. Three dimensions of dynamic capabilities were considered to be
of importance: the process, position and path dependency dimension. We will pay special
attention to these interesting phenomena in the qualitative discussions with managers in the
ICT companies, which will be addressed in the empirical part in chapters 7, 8 and 9,

We have suggested that the strategy view and innovation literature include related conceptual
frameworks that can benefit from closer linkage. Research on resource accumulation can help
innovation literature to overcome the empirical drawbacks common to key success factor
studies. The dynamic capability framework might be suitable for questions on why firms are
able to change in time and outperform their competitors. In the empirical part of this study we
will investigate the usefulness of the concepts to the actual management practises of ICT
companies. We will evaluate our research results and use the strategy concepts of the
literature to put them into perspective.






Organisation of Innovation
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4.1 Introduction

In the literature on key success factors there is a prominent place for organisational factors.
The importance of the organisation is a key attribute of successful innovating firms. In fact, in
the theoretical discussion on the organisation process behind innovation, scholars agree that
the type of organisation is an indispensable building block. Also, most empirical studies on
new product and process development draw attention to the organisation’s impact on
innovation success. There seems to be liftle controversy in the literature as to these
viewpoinis. On the other hand, the organisation literature is known for ifs rich variety in
approaches, perspectives, and theories. Our goal for this part of the book is to look at this
organisation lierature insofar as it is linked to innovation. In order to structure the discussion
we take up several viewpoints (see table 4.1):

I. A normative viewpoint. Within this viewpoint we distinguish between:

e A process-oriented view regarding a range of normative process approaches that have
developed over the years. This has resulted in richer and more detailed descriptions of
the design of an innovation process.

e A structure-oriented view regarding a range of structure options. This implicates the
existence of an organisational choice between various organisation structures. We will
discuss the contingency and configuration approaches, including the literature debate
on structure and strategy and ideal-type configurations of organic and mechanistic
organisations.

2. A descriptive and empirical theoretical viewpoint. We will look at different organisation
structures, e.g. the functional organisation, matrix organisation and team-based
organisation. Ideas on functional specialisation and infegration, as well as the relative
advantages and disadvantages of each organisation type will be considered. These ideas
relate to the importance of cross-functional relations (Clark & Wheelwright, 1993) and
communication interfaces (e.g. Montoya-Weiss & Calantone, 1994) for innovation.

Table 4.1: Perspectives on organisation of innovation

Normativa view Descriptive and empirical theory

Design viewpaint Design options

- organisational history - organisational choice - organisation theory

- generations of process models |- options - organisation structures, .g.

- ‘best-practice’ process models |- contingency and functional, matrix and team-
configuration school based organisation

- ideal-type configurations

empirical studies on cross-
functional relations and
communication interfaces

In later parts of the book we will return to these viewpoints to see if the 1CT sector is different
in the way it is organised for innovation, which will allow us to identify whether there is a gap
between what is “theory” and ‘practice’ in the ICT sector.

New perspectives will be brought forward that view innovation mainly as a knowledge
development activity. Part of the knowledge is explicit in an organisation, and part is tacit,
embodied in the people working in the organisation. Such ideas place the organisation in
another perspective. The last part of this chapter dwells on these ideas and their implications
for the culture and the management of the human capital factor. The literature journey of this
chapter is not infended to address all similarities and differences between different
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organisational theories. It merely shows the variety of views of organisation structure
innovation. Additionally, it provides expectations of topics that are supposed to be of great
importance to a knowledge-intensive business as the ICT sector.

4.2 Organisational Process Models of Innovation

The importance of the organisation of innovation process has been given considerable
attention in the literature (e.g. Carter & Williams, 1957; Allen & Cohen, 1969; Rothwell er
al., 1974; Cooper, 1979; Henderson & Clark, 1990; Takeuchi & Nonaka, 1996). A great
number of normative models of new product development processes have been proposed to
address the *how’ and ‘what’ questions of innovation. Also, models have been adopted by
wmpameq which generally had a strong positive impact on a firm’s innovation cfforts
(Cooper, 1994). Typically, each normative model in the literature represented an effort to
describe the “one best process model” for innovation. This attempt to describe innovation
process models can be characterised as a search for the ‘one size fits all” model, irrespective
of the type of product or organisation. From an organisation design perspective, three
generations of process models are identified (Cooper, 1983; Rothwell, 1994; Sarren, 1984).
Although the ICT sector is still a relatively young industry, innovation is a key to competition
and survival. We expect the later generations of process models to be relevant to the complex
innovation processes taking place in ICT companies.

First-generation models: linear and sequential process

The early insights into innovation models were rooted in ideas of systems thinking in the
1950s (Lewis, 1994). Systems analysis is a methodology for systematically organising large,
complex processes and its constituent successive stages of activities. In the systems
perspective, innovation was regarded as a co-ordinated set of procedures for making rational
choices in a complex situation. The guiding principles underlying systems thinking are:

- rationality,

- linearity and predictability of activities,
- structuring of alternatives, and

- ascientific-based selection approach.

Systems thinking and early work by Carter & Williams (1957) and Myers & Marquis (1969)
contributed to the first generation of linear models of innovation (Cooper, 1996, 1983}, These
models suggest that innovation proceeds along an orderly, predictable sequential way in an
attermpt to minimise the risks. The linear model assumes a step-by-step sequence of
independent phases including the concept, feasibility, definition, design, and implementation.
An activity was completed and the outcome was ‘handed over’ to the next department or
activity. Booz, Allen & Hamilton (1968) popularised this idea with an empirically based
model (figure 4.2) that begins with an exploration of the marketplace for customer needs. The
simplistic linear models were refined when the element of control was integrated. Control was
explicitly introduced through the incorporation of a ‘review phase’ upon completion of an
activity. In the ‘phased review process models’ each activity was followed by a formal go-no
go decision To give an idea of the broad spectrum of linear innovation process models,
Sarren (1984) identified six distinct classes of innovation models (figure 4.1).
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Figure 4.1: Example of a departmental stage model (Sarren, 1984)
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Figure 4.2: Example of an activity stage model (Based on original classification by Boogz-
Allen & Hamilton, in: Cooper, 1983)

ldea Idea Business Technical Testing Commer-
analysis |

{commercial

evaluation)

generation sereening development cialisation

Figure 4.3: Example of a decision stage model (adapted from: Cooper & Moore, 1979)
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Figure 4.4: Example of a conversion model (adapted from: Twiss, 1980)

Technical concept

Product design

Manufacture

1. the departmental stage models, describing the sequence of functional departments that are
active in an innovation process;

2. the activity stage models, showing the sequence of activities conducted in an innovation
process;
3. the linked department/activity models, illustrating the sequence of functional departments

and their activities involved in an innovation process;
4. the decision stage models, addressing the key decision moments between successive
stages in an innovation process;
the conversion process models, addressing the input and output generated in an innovation
process which is regarded as a conversion process; and
6. the response models, describing how the organisation reacts to stimuli and the firm’s
response to change (e.g. a series of four stages: perception — search — evaluation -
reSponse).

L4

Hedging innovation

Each of the simplistic models (Rothwell, 1992) emphasises a distinct feature of the innovation
process. The first three models concentrate primarily on bedging the functional departments
or functional activities involved in innovation. The latter three models focus on hedging the
sequence of decisions and transformations.

An advantage of represeniing a linear process is the potentially better control by hedging
activities in the complex process of changes. Among the disadvantages are the implied
rigidity of steps, and the unclearness about responsibilities between successive steps. Also
characteristic of these models is the absence of feedback or feed-forward linkages, e.g. when
corrective actions need to be taken at a later stage in the process. But the assumption about
linearity and predictability does not require a repetition of repeat activities or the imvolvement
of successive departments at an early stage. However, the basic problem of innovation is the
paradox between freedom of choices and the knowledge available. This can be attributed 1o
the fact that in the upstream initiation phase design choices need to be made without an
adequate level of product knowledge. Whereas in the downstream phase the degree of
freedom to manoeuvre is limited, project decisions are irreversible, but learning along the
trajectory has resulted in in-depth knowledge. This is known as one of the central “problems’
of investigation in the management of innovation (Van der Ven, 1988, p. iy L fthe)
proliferation of ideas, people, and transactions over time is a pervasive but litile understood
characteristic of the innovation process, and with it come complexity and interdependence-
and the basic structural problem of managing part-whole velations...”.
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The need for streamlining

New practical evidence {e.g. Imai, Nonaka & Takeuchi, 1985; Womack, Jones & Roos, 1990
Clark & Fujimoto, 1991) has emerged showing other shortcomings and problems of
managing innovation as a linear process. The main difficulty arose in managing the interface
moments, especially the linkage between R&D and marketing. At each interface, and at each
decision point every idea, concept or product feature was specified in detail before being
handed over, But this assumption did not seem to be valid in real life. Such a transition from
one stage to another can be compared to a relay race. At critical moments, handing over the
stick (‘throughput’) to the next stage failed. In the relay race a lot of time was wasted on suych
hand-over moments. The interfaces could thus become the bottleneck in each innovation stage
with the ultimate consequence of delay. There appeared to be a need for streamlining
activities to better organise the part-whole relation of activities.

Second-generation models. towards parallel, overlapping phases

The chain-linked integration model Kline, 1990) is one of the popular models that emerged.
This model distinguishes from first-generation models as to:

- the initiator for innovation,

- the role and presence of R&D and knowledge, and

- the definition of several feedback loops and information links.

The chain-linked model consists of five phases (see figure 4.5): market finding, invent and/ox
analytic design, detailed design and test, redesign and produce, distribute and market. In
contrast to linear models, this process is not initiated by research (technology push), but by
market findings and invention. Research is a separate activity that is not directly coupled to
the invention and innovation phases. Between these phases and the research layer exists a
‘body of knowledge’. This body of knowledge accumulates aver time through new research
and experience. During the different phases in the process, the knowledge layer is used to
conduct such activities as invention, design, development and production. If this layer of
knowledge falls short in providing solutions to problems encountered in designing or testing,
additional research is started.

Figure 4.5: The chain-linked meodel (arrows refer to feedback loops) (Kline, 1985)

’ /'? Research

/ / Knowledge

Market Trvvent and/o Detailed Redesign Distribute
finding analystic design | design and and produce | and market
test

{\ "ﬁk A
The chain-linked model represents a one-way flow from new market ideas to the distribution
of a product. Essential for the working of a research and knowledge layer are the feedback
loops at three levels:
1. the iterative feedback between each successive phase,
2. the feedback links between research, knowledge and design, and
3. the feedback links between upstream and downstream activities (e.g. design and produce).
The chain-linked model still bears elements of a linear sequence of process phases. The next
innovation models appeared in the early 1980s. These models perceived innovation as a ‘stage
gate process’ with a multidisciplinary team (Cooper, 1996). The team jointly completes each
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pn'edetermined imn@vs.mmn stage and pmc@:eds to the next gate. Particularly important is the
presence of overlapping activities. Working in teams proved to be a remedy for the drawbacks
of sequential development. Innovation was no longer the sole task of one functional
department, followed by the next department. Innovation came to involve more functional
disciplines at the same time. In this perspective, innovation much resembles a rugby

approach, where team players jointly proceed forward to the end. The main differences
between a relay race and rugby approach in terms of innovation is the presence of overlapping
development stages, the early co-operation of various functional disciplines even at the pre-
development stage. Table 4.2 summarises and contrasts the generation models.

Table 4.2: Differences between innovation process models

First-generation models

Second-generation models

Third-generation
Models

Linear sequence of stages:
activities, departments,
decisions

(‘phased review model’)

Process includes feedback joops
{"chain-linked model’) or
overlapping phases 'stage gate
process’)

Process includes overlapping phases,
most departments involved from beginning
until end

Innovation initiated by R&D

innovation initiated by market
findings

Emphasis on multidisciplinary input at idea
generation stage

Technology push

Market pull and technology push

Market pull and technology push and early
involvement of lead users and suppliers

No feedback/ feed-forward

Feedback and feed-forward

Especially feedback and feed-forward in
pre-development stage

Sequential activities

Parallel activities (similar to
‘concurrent engineering’)

Parallel activities directed at shortening
time-to-market sharper product definition

Mono-discipline

Cross-disciplinary between

Multidisciptinary teams in pre-development

departments at successive
stages (marketing and
manufacturing integral part of
process)

Rugby approach

stage, followed by functional groups that
operate in parallel. Decisions are also
cross-functional

Relay race American footbail

Third-generation models: shorter time-to-market

Authors like D" Aveni (1996), Stalk (1988), Hamel & Prahalad (1994) and Teece et al. (1997)
have emphasised a changing competitive environment. To compete, firms must continuously
improve their performance by reducing costs, innovating products and processes, and
improving speed to market. Shorter time-to-market becomes a way for firms to achicve a
competitive advantage (Karlsson & Ahistrom, 1996). A straightforward result will be a
shortening of product life cycles. This would require firms to speed up their innovation
process. Cooper (1994) refers to this movement as follows: ¥is particular emphasis is on
efficiency: on speeding up an already effective second generation stage gate process and a
more efficient allocation of development resources.’. What are the implications for the
organisation of the innovation process? Some of the problems in second-generation process
models could weaken the rapid completion of an innovation process, such as:

o the delay for innovation projects that must wait to pass a decision gate,
o the lack of prioritisation in activities in the whole process,
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¢ the delay resulting from having to pass many (or even all) gates and stages, and
» atendency of processes becoming too bureaucratic.

A third generation of normative models appeared to be driven by the quest for speed and
overlapping stages. Central elements in the models are the strong upstream and downstream
relations in the innovation process, cross-functional teams, and the integration of functional
tasks. Case studies of such companies as NEC, Fuji-Xerox, Honda and studies in the
automobile secior, which typified mass-market industry, contributed to this development of
process models (Imai, Nonaka & Takeuchi, 1985; Womack, Jones & Roos, 1990; Clark &
Fujimoto, 1991). These studies revealed new insights including:

- the relevance of external sources for new ideas and the early involvement of ‘lead users’
{(Von Hippel, 1986) and specialised suppliers in the innovation process;

- the importance of internal information flows, especially the functional interface between
R&D and marketing (Griffin & Hauser, 1996; Song & Parry, 1996, 1999; Souder, 1987);
and

- the role of tacit knowledge, team learning and subtle team control in product development
{(Nonaka & Takeuchi, 1995; Senker, 1995).

These elements are supposed to be presen( in the ICT sector as well. More recently (Takeuchi
& Nonaka, 1996), the use of multidisciplinary teams was refined on the basis of case studies
at Nissan in Japan. There, multidisciplinary teams were predominantly used in the pre-
development stage. Once the design of the product was clear the team split up and the
activities continued to be performed by functional groups working in parallel on parts of the
work. The groups ensured sufficient functional knowledge input from the various functional
disciplines in the predevelopment stage. This method resembles the American football game.
In American football, teamwork and individual actions go hand in hand within a predefined
set of rules.

[n summary, the belief in the importance of the design of the innovation processes has spurred
managerial thinking about process models, as long as over 30 years ago and continuing up to
the present. Bssentially one could distinguish between three generations of innovation process
models. The early studies typically involve product development processes of a linear
sequential nature. New insights have shown that organisational integration of different
disciplines drives superior innovation processes. The models emphasise the imporiance of
feedback and overlapping process stages. Recently, new ideas have emerged on the
involvement of external parties (e.g. Von Hippel, 1986) and multidisciplinary teams to
compress the innovation process and shorten the time-to-market. The question is whether
these items also appear in innovation in the ICT sector,

4.3 Organisation Theory: Contingency Perspective

In this section we take a step away from process design and turn to the organisation theory.
There seems to be a lot of argument and dispute among different schools of thought. A quick
look shows a rich academic body of knowledge on organisational designs ranging from highly
structured bureaucracy forms (Mintzberg, 1990) to flexible, organic organisation designs (e.g.
Burns & Stalker 1961). The organisation discipline mainly focused on the primary process of
production. Tanovation processes are now being regarded as important, and even referred to
by some as the primary process. This requires us to look at the accumulated organisational
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knowledge from a different view. Organisation scholars now call for flexibility in the
organisation design (e.g. Volberda, 1990). Daft & Lewin (Special Issue Organisation Science,
1993) expressed their concern about new contributions when asking: Where are the new
theories of organisation...???*. In this chapter we will pick up two interesting schools of
thought that address innovation. Both schools can help us at a later stage to explain some of
the typical innovation issues in the ICT sector.

In order to use words in a consistent manner we refer to structure as: the ser of formal and
informal relationships between people and resources in an organisation, including the
authority relationships and control systems (Donaldson, 1995).

Contingency theory: fit

The dominant and leading thoughts on organisational structure were dominated by classical
management theory (e.g. Taylor, 1919; Fayol, 1949 in: Shadritz & Ott, 1987). This
management theory was driven by principles arguing for one universal best way to structure
an organisation. In this traditional perspective the organisation structure resembled " g
hierarchical, highly formalised avrangement in which behaviour was governed by detailed
plans and systems that were determined centrally...” (Donaldson, 1995, p. 11). The
development of contingency theory is a reaction to the ideas of ‘one best way” to arganise and
manage a firm (Stacey, 1996; Lawrence & Lorsch, 1967; Child, 1984). Chandler (1962)
opposed to this universality of “one best structure’, by stating that organisations adapt their
structure to reach a fit between changing factors, as the world seems more complex due to
different tasks and technologies in an organisation. The theory further proposes that
organisations actively change to correct a structure misfit to improve performance. Empirical
research (Burns & Stalker, 1961; Woodward, 1965; Lawrence & Lorsch, 1967) tried to show
that success was not correlated with a simple single set of factors. Instead, it was argued that
the effectiveness of a particular organisation is dependent upon a number of factors. Thus, the
belief that performance differences can be attributed to the organisational state-of-affairs is
grounded in what is called ‘the structural contingency theory” (Ketchen er af., 1997; Meyer et
al, 1993). Donaldson (1995, p. 12) summarises this approach to organising as follows:
..contingency theory regards the design of an effective organisation as necessarily having 1o
be adapted to cope with the ‘conlingencies’ which derive from the circumstances of the
environment, in which the firm is operating... "

Contingency factors

Research in the contingency school concentrated on explaining the degree of centralisation,
which depends on contingent factors such as:

- the strategy (Chandler, 1962},

- the operational technology (Woodward, 1965),

- the rate of environmental change (Burns & Stalker, 1961; Lawrence & Lorsch, 1967}, or

- the firm’s size (Pugh ef al., 1969).

Later research studies have added other contingency factors. Scholars have argued that, in
order to be effective, an organisation’s policies must be consistent with other aspects of the
organisation. For example, studies have indicated how a number of human resource
management practices can be consistent with different strategic positions, and how these
practices relate to firm performance (e.g. Gomez- Mejia & Balkin, 1989).
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Critigues on contingency perspective

The empirical evidence on the structural contingency has shown that the assumptions of
structural adaptation are somewhat controversial. But there are validated empirical findings
that performance can be partially explained by organisational contingencies (Ketchen ef af.,
1997; Thomas & Venkatraman, 1988}). Despite the contingency theory contributions, a variery
of views on organisation structure have rejected the contingency theory. Over the years,
structural contingency theory came under attack with respect to the rationality, organisational
power and environment concept (Mintzberg, 1990). Astley (1985) argued that environments
are quite open and receptive whatever variations are imposed on them. Van der Ven (1979}
suggests that variations might be attributed to the many and different individual choices made
by entreprencurs and inventors.

The impact of the "environment" on the structure-strategy fit is complex. According to the
classic strategic management literature (Chandler, 1962), sirategy is defined in relation to the
nature of the threats and opportunities in the enviromment. A number of organisation theorists
(e.g. Freeman & Boeker, 1984; Aldrich, 1979; Hannan and Freeman, 1977), under the label of
population ecology postulated that envirommental conditions forced organisations into
strategies, namely market niches. The organisation obeyed to the environment, or else it was
selected out. Organisational theorists such as Hannan and Freeman (1977) argued that the
power to change rests with the environment rather than the organisation. In their opinion, the
environment is complex, dynamic and hostile, dictating strategy. This population-ecology
theory agrees with the contingency idea of constant environmental pressure to change, but
rejects the cause and impact of change. Ecologists assume that change is induced by the
environment and is not a purposeful and rational adaptation process towards strategic fit. In
other words, the firm is not expliciily able to make choices (see box 4.1). The contingency
school assurnes that firms have power to adapt to changes and survive.

Box 4.1: Example of ecology view on organisation

The economics discipline has also contributed to the thinking on the organisation principle of
fit. Transaction cost theory and agency theory (e.g. Williamson, 1985; Jensen & Meckling,
1976) are two influential contributions to organisation theory. Both approaches to
organisation deal with the issue of reaching a certain fit between conflicting interest. Dealing
with this kind of fit will influence the organisation performance. These approaches view
organisations as a collective of individuals that show opportunistic behaviour. In particular, in
the ageney theory the organisation is represented by a situation of conflict of interest between
two roles known as the ‘principals’, e.g. company shareholders, and the ‘agents’, e.g.
managers. On the question of how to organise, certain control structures have to be
implemented to monitor the interest of both agents and principals. If not, one party will be
opportunistic and sirive for maximum personal benefit. Transaction cost theory holds the
assumption that market failure typically occurs and hierarchical control must be introduced
both to ensure effective operations and prevent managers from favouring personal goals over
corporate goals.
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Size as a contingency factor

Returning to the contingency idea, it was Weber's (1949,1968) type of ‘burcaucracy’ that
exemplified the contingency element of size to the organisational structure. Bureaucracy can
be seen as a work system in which work and administrative roles are specialised, individual
tasks are explicitly defined, formal roles have been determined and standard operating
procedures assure the execution of administrative tasks (Donaldson, 1993). In this perception
an organisation consists of functional departments (e.g. marketing, production, R&D) which
are supervised by higher levels. Essentially, bureaucracy is an organisational structure
characterised by three elements (Donaldson, 1993, p. 39):

- functional specialisation,
- standardisation, and
- formalisation.

Empirical studies (e.g. Child, 1975; Khandwalla, 1973) have shown that a larger organisation
is ofien accompanied by higher degrees of bureaucracy. These studies support the
contingency view that size is positively associated with both functional specialisation,
standardisation of tasks and formalisation.

Strategy as a contingency factor: the strategy-structure debate

The idea of strategy as a contingent factor appeared when Chandler (1962) proposed that the
choice of organisational structure depends upon the firm strategy being pursued. Chandler’s
(1962) argument was based on a study of US firms in the period 1919-1959. Cases of General
Motors, DuPont, Sears and Roebuck, Standard Oil of New Jersey showed that structural
adjustments in the organisation were implemented. after strategic initiatives had been taken.
These initiatives occurred in areas unrelated to the traditional lines of business (e.g. new
business development). This study and later ones (Galbraith & Nathanson, 1979} found
empirical evidence that firms first start diversification, which then leads to divisionalisation
and the appearance of the multidivisional organisation. The essence of their proposition is that
the organisational structure is secondary to strategy (Christensen ef af., 1978). Moreover, and
in line with contingency thinking, the “..strategy-structure fit positively affects performance
and strategic changes cause a misfit and subsequenily a structural change...” [Donaldson,
19935).

This idea, however, provoked a debate known as the sirategy-structure paradigm: does
structure follow strategy (as Chandler asserted), or is it the other way around: does strategy
follow structure as argued by Burgelman (1983) and others (e.g. Hall & Saias, 1980)? There
have been many debates in the strategy literature regarding the causal relationship between
strategy and structure (most recently, Amburgey & Dacin 1994).
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Changes in Changes in Changes in
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conditions sirategy structure
conditions

Box 4.2: Strategy and structure in four stages (Chandler)

Burgelman (1983) disputed Chandler’s argument and commented on the point of structure
following strategy. He refined this idea by arguing that the relationship strategy-structure
depends on the part of the strategic process that is analysed. He asserted that *structure
follows strategy” generally holds true for strategic activities initiated by the current corporate
strategy. However, as a firm matures (stages 3 and 4 in Chandler’s growth stages), the
argument of fit between structure and strategy might not be valid. Burgelman's (1983, p. 61)
review of studies in the light of internal corporate venturing suggested: ‘a model of the
strategic process in large complex firms, where current corporate sirategy induces some
strategic behaviour but changes in corporate strategy follow other autonomous stralegic
behaviour'. The critical insight is that two kinds of strategic activities are suggested. Most
strategic activities are induced by the firm’s strategy, but also a number of autonomouy
activities emerge that fall outside the scope of the current strategy. This research suggests (see
figure 4.6) that the autonomous actions of a subsidiary, for example, can also be induced by
the existing structural context. To return to the previous example, the subsidiaries of a firm,
given their divisional structure, would take autonomous initiatives to expand internationally,
e.g. by initiating internal corporate ventures resulting from their division structure.

Figure 4.6: Model of ‘strategy follows structure’

Changes in Changes in Changes in
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strategy ‘ structure strategy

conditions

While there is no shortage of literature on issues of strategy and structure, the body of
empirical evidence is less impressive. Bower (1970) found support for Burgelman’s
argument, based on a study on the management of strategic capital investment projects.
Contingency scholars generally agree that initially structure follows sirategy. But it is a two-
way process as argued by Hedlund and Rolander (1987). A new idea contributing to this
discussion would be the role of the customer. What is the actual influence of a customer
focus, especially in a service sector, on the strategy and the structure of a knowledge-intensive
firm? What happens if firms design their structure around their customers and discover the
need to adjust their strategy? These questions related to strategy and organisation are relevant
to ICT companics.
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4.4 Organisation Theory: Configuration Perspective

Configuration approach: ‘getting it all together’

In contrast, the configuration approach does not take the viewpoint that circumstances have to
be defined before making the combination of strategy and structure that fits. Configuration
arguments are more complex that contingency arguments (see table 4.3). It is not about fit
between each individual contingency factor and the structure, but about aligning the collective
set of factors with the structure. Configurational theories differ from contingency theories
hecause the former (Doty, Glick, & Huber, 1993; Delery & Doty, 1996):

- are guided by the holistic principle of inquiry (which means trying to identify
configurations that are maximally effective),

- are usually based on typologies of ideal types (which means they are theoretical constructs
rather than empirically observable phenomena), and

- explicitty adopt the systems assumption of "equifinality” (which means that multiple
unique configurations can result in maximum performance).

Configurational notions are currently incorporated in both theoretical and empirical siudies.
Numerous authors (Miles & Snow, 1978; Khandwalla, 1970) have attempted to develop a
priori typologies of effective organisation systems and link the performance of these systemns
to firm strategy. Mintzberg’s (1990) argued in Strategy Safari, a historical overview of
strategic management, that strategy and structure should be treated as integrated phenomena.
Accordingly, in the configuration school one assumes synergy, as stated by Stacey (1996}, as:
*..some tvpical constellation of structural, cultural, strategy pattern, control system features
and other organisational factors appropriate to a particular environment. In other words, a
particular configuration is one of a limited number of categories, based on many interrelated
and mutually supportive features...”

In other words, organisations perform well as a result of combining strategic and structural
attributes in a synergistic way. The configuration school received a lot of research attention
(c.g. Frederickson, 1986; Miller, 1986, Ettliec e al., 1984; Rumelt, 1974). Khandwalla’s
(1970) study on effectiveness was among the first to justify configuration rescarch. The
effectiveness in the organisations studied by Khandwalla did not relate to the use of one
particular characteristic, but to a configuration set of characteristics. In the remainder of this
section we will present influential work of configuration research linked to innovation.

Table 4.3: Differences in contingency and configuration perspectives (Sources:
Mintzberg, 1990; Donaldson, 1995)

Contingency theory Configuration theory
Message Fit, Synergistic combination, ‘getting it all
‘it all depends on contingent factors” | together’
| Grganisation dynamics Reacl Integrate
Key elements Environmental dynamism, complexity, | Configuration, ideal type, external
selection, external fit and internal fit
Environment Broad dimensions, contingent factors | Any
like size, stralegy, technology
| Situation Any best fit Any as long as it belongs lo a
category
Structure Any likely bureaucratic form based on | Any as long as it is a configuration
degree of functional specialisation, ideal type
L_ standardisation, and formalisation
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Configurations: Burns & Stalker organisation structure typology

Bums & Stalker’s (1961) study presented configurations of organisations long before
configuration research emerged. They elaborated on the creative and innovative aspects of the
organisation. Burns & Stalker described the opposite ends of a continuum of organisationa]
forms as (p. 119): *...two polar extremities of the forms which systems can take when they are
adapted 1o a specific rate of technological and commercial change...”. The first ideal type ig
the mechanistic organisation, supposed to be suitable for companies operating in a stable
environment. At the other end is the ideal type of the organic orgamsation structure, supposed
to be relevant to firms in dynamic and complex environments. It is seen as a more flexible
structure appropriate for changing conditions.

Table 4.4 summarises some configuration aspects of the organisations. With respect to
innovation the organic structure is typically characterised by loosely coupled informal
networks, making sure that routine bureancratic aspects of an organisation do not impede the
imnovation process. The mechanistic organisation is characterised by such bureaucratic
elements as strong formal lines of authority and hierarchical procedures. The mechanistic
organisation is regarded as ineffective to innovation due its rigidﬂty, regulated co-ordmatmm
and hierarchy of control. Empirical studies (see: Rothwell, 1972; 1994; Cobbenhagen, 1999
have advocated the idea that innovation will seldom ﬂloumsh in an organisation environment
typified by mechanistic principles of organising.

T'able 4.4: Organic and mechanistic organisations (Source: Burns & Stalker, 1961)

Organic organisation Mechanistic organisation

individual responsibility above rules and procedures rigid funclional departments

cross-functional participation and dialogue functional specialisation

irnformal internal environment bureaucracy

infarmal channels of communication operational rules and procedures
cross-functional teams operating across boundaries formal lines of control

emphasis on creative interaction long decision lines and slow decision making
axternal focus relatively litlle experimentation freedom
non-hierarchical formal channels of communication
top-down and bottorm-up flows of information internally oriented

top-down strategy

Configurations: Miles & Snow strategy tvpology
Another straightforward contribution to the strategy-structure relation is the well-known study
by Miles & Snow (1978) on the identification of four strategy typologies. They stated that

(1978, p. 7 “..one can conceptually associate strategy with intent and structure with
action. .., ]‘hu}y identified four ideal types: ‘analysers’, ‘prospectors’, ‘defenders’ and

‘reactors’. Each type is associated with a different organisational structure, processes and
competencies. The configurations were derived from defining a set of distinctive functional
competencies, e.g. financial management, marketing and sales, R&D, and engineering.

The study results indicated that firms labelled as defenders, analysers or prospectors were all
competent in general and financial management. Typical of the ideal types were:

- Defenders, which were strong in production and applied engineering, indicating strengths
in production cost efficiency.

- Prospectors, which excelled in product research and development and basic engineering
indicating their searcly for new market opportunities.
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- Analysers’ pattern of competencies, which differed strongly with the industry sector,
resulting in no clear standard configuration. These firms had a consistent configuration of
strategy, structure and competencies that reflected the defender and prospector type.

- Reactors that did not have a logic competence pattern showed no consistency in strategy
and structure and were outperformed by the other configuration types, with the exception
that reactors perform well only in highly regulated industries.

One can observe from this study that firms pursuing different strategies do so with a different
m-gamsational configuration. The strategic differences among the ideal types suggest that
organisations can pursue alternative strategies, which are accompanied by different practices
and which can be equally effective in increasing performance. Many studies have found
support for this typology and validated the Miles & Snow typology in various sectors (e.g.
Nijssen, 1992; Shortell & Zajac, 1990; Miller, 1986; Snow & Hrebiniak, 1980; Miller &
Friesen, 1980).

Human resource management configurations

The basic idea is that structure or instruments are not enough. It is the whole texture of
structure and actions that counts. Mohrman et al. (1992) argued that human resource
management is a configuration of elements, as the set of human resource instruments is
greater than the sum of its paris. That's why the literature on human resource contributes
valuable insights that are of interest to the organisation of innovation (Becker & Gerhard,
1996; Pfeffer, 1994; Mohrman ef al., 1992) (see also section 4.5).

Summary

The purpose of these two sections has been to articulate two types of organisation theories
which can be useful in discussions of innovation in the ICT sector to see whether the strategy
and structure of ICT firms incorporate configurational and contingent elements. According to
the contingency theory, the effectiveness of a firm is contingent upon factors like strategy,
size, and environment. An organisation will be more effective if it adopts a structure and
strategy that fits with the environmental conditions. The configuration viewpoint assumes
both external and internal fit and emphasises the need for synergistic effects to enhance
performance.

4.5 Organisation Structure of Innovation

Cameron (1980) and others (e.p. Pascale, 1990; Stacey, 1996; Hamel & Prahalad, 1994)
argued for creating creative tension in an organisation. Such a tension will keep organisation
alert to new external developments, new technologies, or newly emerging competitors. In this
section we will elaborate upon a number of the organisation design options relevant to
innovation. The alternatives, functions and dysfunctions are discussed. Three influential
organisation design options are presented:

- the functional organisation, representing functional departmentalisation and centralised
authority,

- the matrix organisation, combining functional and product departmentalisation, and

- the team-based organisation, using teams as the central co-ordinating device.

These options are not about adopting a best practice or a blueprint for a newly emerging
organisation. Rather, they represent theoretical contributions, which stem from Galbraith
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(1973, 1994) and others (Nonaka, 1994; Grant, 1996). Galbraith’s work inspired othey
contributions {Larson & Gobeli, 1988; Klimstra & Pots, 1988; Montoya-Weiss & Calantone,
1994; Cobbenhagen, 1999) that have appeared on the effectiveness of these organisation
designs. Each form has its advantages and its disadvantages, which can partially explain the
wariations in effectiveness for innovation. They will be discussed in the following paragraphs,

£, Innovation in a functional organisation

A functional organisational structure represents a hierarchical and functional form of
organising (Williamson, 1991; Chandler, 1991). This structure is close to Burns & Stalker’s
{1961) mechanistic organisation structure, which is based on functional concentration ang
functional order of activities. When we look at the constellations of the functional structure,
Mintzberg (1979) refers to ‘building an administrative hierarchy of authority”. Mintzberg
{1979) conceptualised the functional organisation as a configuration of:

- an operationgl part performing the basic productive tagks, and

- anadministrative part with co-ordinating tasks.

Figure 4.7: Functional design option

1

Production | Sales Marketing lFUHCtiOnal line

Balancing specialisation and differentiation

Classical organisational theorists (e.g. Taylor, 1919 and Fayol, 1949) regarded functional
specialisafion as the main organising mechanism. The grouping of similar activities, tasks and
skills would allow for the creation of functional specialists, add to saving labour cost, and
enable co-ordination by central control. In parallel with a move to specialisation, differences
in behaviour and thought patterns occur among different functional specialists, which is called
differentiation (Walker & Lorsch, 1968). Differentiation contributes to functional
specialisation. A prerequisite for such circumstances is a separation of activities in work parts
to be allocated to functional departments. At a later stage the separate parts can be re-
integrated as planned in advance. The question arises as to what balance is needed between
specialisation and differentiation, in particular in a functional organisation where activities
become more complex. Then a functional organisation could become ineffective. The trade-
offs are summarised in box 4.3

fasues on functional specialisation: sub-optimisation

The first drawback of specialisation deals with the unpredictability and difficulty to break
down and integrate the separate functional activities. Among the origins of this drawback is
the appearance of functional barriers. Specialisation into functional units has the potential
disadvantage of creating functional barriers between departments, for example between R&D,
production and marketing. These barriers can result because of (Griffin & H auser, 1996):

- different task priorities,

- unclear responsibilities between functions,

- control systems that evaluate activities differently,

- dual rewarding and career development schedules, or

- lack of top management support.
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Table 4.5: Functional organisation: advantages and disadvantages

Advantages

promotes functional skill specialisation

Reduces duplication of scarce resources

Enhances career development for specialists within departments (human resource management)
Facilitates communication and sharing of expertise within function

Is consistent with high centralisation and formalisation

Functional specialisation leading to labour cost savings, and better use of equipment

Single line-reporting refationships

Disadvantages

Unclear responsibilities between functions

Appearance of Not-Invented-Here syndrome in R&D department

I8 too rigid for turbulent environments

Emgphasises a functional routine task, encouraging short time horizons

Reduces communication and co-operation between depariments

Multiple interdependencies, which can make co-ordination and scheduling difficult

Obscures accountability for overall outcomes and can lead to interdepartmental conflict and competition

Mechanism for integration

Several authors {e.g. Clark & Wheelwright, 1993; Nonaka, 1994) have argued for the need for
cross-functional co-operation as a means for closer integration between functions. Research
sipce Lawrence & Lorsch (1967) has continued to be concerned with the ability of the
organisation to use integration mechanisms. It is argued Mintzberg, 1979; Starbuck, 1965)
that increasing integration (or ‘interdependence’) needs result from increasing complexity of
the environment. In our earlier discussions on firsi-generation innovation models we pointed
out that integration is a must in circumstances where departments work sequentially and

depend directly on each other’s work.

Two organisational mechanisms for integration are (Grant, 1996b) direction, and roufine.
Direction relates to the presence of formal procedures (programming), and the distribution of
authority, control of tasks and responsibilities (Grant, 1996b). It can take many forms and is
often embedded in the management systems of the organisation. Procedures are explicit and
refer to structure (Giddens, 1979). Such formal procedures include project planning
techniques, investment decision and budget control methods.

Routines are implicit and refer to action (Giddens, 1979; Nonaka, 1994). They might be
compared with the ‘built-in patterns of action” and the way people operate in an organisation.
Routines are embedded in the people working in the organisation (Nelson & Winter, 1982).
Often the company culture is associated with routines (Schein, 1989). The relevant question
here is whether routines can contribute to better integration. If the integration of separate
functional tasks can become a built-in routine, people will share their knowledge
automatically. As an example, if market researchers share their first findings on consumer
trends and share them at an early stage with R&D people, this will contribute to integration of
such tasks as concept development. Routines are ‘path-dependent’, similar {o the ideas
developed in the resource-based view of the firm (Teece er al, 1997). Or as MNonaka and
Takeuchi (1996) state: routines, just as capabilities, are socialised in the organisation.
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2. Innovation in a matrix organisation

The matrix design has received considerable attention in the literature since the major
contributions by Galbraith (1971, 1973). Because the matrix organisation is a complex and
recent response to both the needs for specialisation and co-ordination, its effectiveness iy
difficult to assess. The matrix form fundamentally breaks with the basic principle (Fayol,
1949) of organising: unity of control. Research findings (Cobbenhagen, 1999; Larson &
Gobeli, 1988) have shown that a matrix-like organisation can be more effective in enhancing
project integration and speed (Larson & Gobeli, 1985) and meeting client needs Bertsch &
Stam, 1990). In this study we expect ICT firms to be progressive in the use of matnx-like
structures, But let us look at a theoretical explanation first.

Galbraith (1973) described the matrix organisation as a structure model with dual lines of
authority. The functional line organisation continues to exist, but in addition an overlay of g
project line is introduced, which would co-ordinate the activities of the departments. This
structure is characterised by functional lines of authority that are deliberately combined with
the existence of formal project teams. This construction would ensure proper communication
and co-operation across functions in an innovation project. Studies (Cobbenhagen, 1999;
Barczak, 1995; Yap & Souder, 1994; Larson & Gobelli, 1985, 1988, 1987; Klimstra & Potts,
1988) have shown that matrix approaches can work well as a temporary or permanent design,
Some of the tradeoffs of the matrix organisation are summarised in table 4.6,

Table 4.6: Matrix organisation: advantages and disadvantages (adapted from J.
McCann & J. Galbraith, in: Nystrom & Starbuck, 1981)

Advantages

May be permanent or temporary

Makes specialised functional knowledge available to all projects. Uses peopie flexibly since departments maintain
reservoirs of specialists

Maintains consistency between different departments and projects by forcing communications between managers
Can adapt to environmental changes by shifting emphasis between projects and functional aspects

Broadens experience bases and career potentials for key people (human resource management)

Results in higher cross-department consensus decisions

Disadvantages

Can be very difficult to introduce without a pre-existing supportive management climate

Dual reporting relationships leading to decision-making conflict

Increases role ambiguity, stress, and anxiety by assigning people to more than one department

Without power balancing between functional managers and project managers can affect overall performance
Makes an inconsistent demand, which may result in unproductive conflicts and short-term crisis management
Rewards political skills

Disadvantages mainly result form the inherent conflict of interest of the functional line and
the project line. This leads to the appearance of dual reporting lines causing decision-making
problems. Duality in communication, co-operation, and reporting might be considered as the
potential organisational constraint. It may result in a lack of clarity on work expectations and
work performance between departments and with the project line. Also, conflicts with regard
to resource availability and allocation can erop up due to different organisational demands.
These conflicting situations can induce the emergence of politics by project and functional
managers to reach certain goals. Furthermore inefficiency may arise as a result of ‘non-co-
ordinated” duplication of activities.
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Box 4.3: Matrix design options

In essence, the difference between maftrix designs is the relative dominance of the project flow
over the functional flow. This creates space for flexibility because the demand of control
resides with the project manager. Donaldson (1993) points out that the choice for a more
central or participatory matrix form is a contingency choice (1995, p. 12): “...the extent 10
which lateral co-ordinating devices or, in extreme, fully fledged matrix structures were
required, ...io be determined by contingency factors such as the rate of environmental change
and product diversity...”.

3. Innovation in a project team organisation

The role duality and interdependence in the matrix form (Stacey, 1996) is reduced when the
influenice of the functional manager is decreased. In such a situation one can speak of a
praject team structure. Compared to the mairix organisation the project team structure is
extended along the project axis (Larson & CGobeli, 1988). Characteristic of this form 15 a
project leader who is put in charge of a project team composed of a core group of people from
all relevant functional disciplines. They are allocated to the project on a full-time basis.
Functional managers do not have any formal involvement. Cross-functional teams are
assumed to be critical to innovation performance (e.g. Clark & Fujimoto, 1991; Dougherty,
1992; Zirger & Maidique, 1990). Table 4.7 briefly summarises the differences in design
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options. We expect the ICT firms to be progressive and keen on mafrix and project teamy
designs due to the knowledge-intensive type of business requiring strong cross-functional

working.

Table 4.7: Summary of organisation design options (Various sources: Cobbenhagen,
1999; McCann & Galbraith, 1981; Roussel et al,, 1991)

Functional organisation

Matrix organisation

Project team

Focus

Functional specialisation

Functional lines combined
with formal project lines

Mullidisciplinary teams

Organisation flexibility

Waeaak

Medium

High

Resource efficiency

Medium, reduces
duplication of scarce
resources

High, reservoirs of
specialists

Medium, project-driven

Interdepartmental
retationships

Multiple, simple

Multiple, complex

Multiple, within team

Line of reporting Single line, functional Dual line Single line, project
Manager Functional manager Lightweight project Heavyweight project
manager and functional manager
manager
Cross-functional Weak Moderate Strong
integration
Custorner focus Weak Moderate Strong
Human resource Functionat Cross-functional Cross-functional
management emphasis

The design of lateral linkages (Den Hertog & Huizenga, 2000) in an organisation can help to
surpass organisational boundaries. Project team structures are suggested (e.g. Pierce &
Drelbecy, 1977; Larson & Gobeli, 1988) to be effective in designing such cross-functional
linkages. The suggestion of lateral links, without burdening the hierarchy, is a rich concept
further developed by Galbraith (1973, 1994). Galbraith refers the organisation designed with
cross-functional linkages as the 'lateral organisation’. Lateral relations cut across functional
lines of authority. They allow for decentralisation of decision making to the lowest possible
level of action. The result of such structures is an increase in the capacity of the organisation
to absorb and process information and make decisions rapidly. Next, we will describe the
ideas on project teams and multidisciplinary teams. This team concept is supported by
rescarch on the organisation of innovation (Leonard Barton, 1995; Dougherty & Hardy, 1996;
Cooper, 1994; Pisano & Wheelwright, 1995, Clark & Fujimoto, 1991; Souder, 1987). In table
4.8 we see the (dis)advantages of project team structures, which typically mirror a functional
organisation.

Heavyweight project teams

Several authors (e.g. Clark & Wheelwright, 1992; Clark & Fujimoto, 1991) conducted
empirical rescarch in the automobile industry, which is supportive of the use of
multidisciplinary teams. Clark & Wheelwright (1992) introduced the concept of heavyweight
project teams, which is typical of large-scale innovation projects. Heavyweight project teams
are multidisciplinary teams with a heavyweight project leader who acts as a powerful linking
pin and co-ordinates the activities of the product development team, but also works with
senior management to create an overarching product concept. In this concept the senior
management can exercise subtle control through such project leaders, who manage the
multidisciplinary team in the context of a product vision. This type of team structure offers
improved communication, stronger identification with and commitment to a project target,
and a focus on cross-functional problem solving,
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Table 4.8: Project team organisation: advantages and disadvantages

Advantages

Makes specialised functional knowledge input available to all projects.

Suitable for integrating technical, engineering, production and marketing tasks

Supportive to parallel conducting activities the innovation process

Absorption of functional knowledge and technology

integrates critical activities upstream and downstream the innovation process at early stage

Avoids problems of fransfer and miscommunication

Broadens experience bases and career potentials for key people when transferred between projects (human
resource management)

Disadvantages

Can be very difficult to introduce without a pre-existing supportive management climate

Does not promote functional skill specialisation

Does not enhance career development for specialists within departments (human resource management)
Decentralised working and decision making might lead to duplication of efforts

Multidisciplinary team design options

Multidisciplinary team concepts appear in various forms, such as ‘rugby teams’ (Takeuchi &
Nonaka, 1986), skunkworks (Quinn, 1983), or venture teams {Bart, 1992). Tom Peters (1988)
defined skunkwork as highly innovative, fast-moving, and slightly eccentric activities
operating at the edges of the corporate work. The origins of skunkworks go back to a
development team at Lockhead’s Design and Development Centre. These cross-functional
teams operate for a certain period on a new product concept and are fully detached from the
regular organisation and daily practice. They often have a separate location and work under
tight deadlines. In contrast, venture teams operate in an environment with high-risk
endeavours. It is uncertain if this specific team approach is favourable above other team
structures, as they are infrequently used for new product development (Bart, 1992). Each of
these multidisciplinary team concepts resembles what Bums & Stalker (1961) refer to as the
organic structure of organisations. When we regard the advantages of team designs and record
the variations in team concepts it is likely that similar design options will appear in the ICT
sector.

Multidisciplinary team approach: some empirical findings

Ancona & Caldwell (1990, 1992) examined 45 product development teams in 5 companies on
their success patterns and the ways of external communication. Success was measured by
subjective team and management ratings of performance. The study observed that team
members communicate more with outsiders who had similar functional backgrounds. Thus,
when multiple functions were represented on the team, there was more external
communication by the team as a whole. The issue of internal communication has been
explored extensively (e.g. Dougherty, 1990, 1992; Dougherty & Corse, 19; Imai, MNonaka &
Takeuchi, 1985). Keller (1986) found that internal group cohesion helped improve
performance. Ancona & Caldwell (1992) found similar evidence on the role of internal
communication among team members. They observed a contributing role to performance by
strong internal communication on goal definitions, development of work plans and
prioritisation. As suggested by Dougherty (1990, 1992) multidisciplinary teams can overcome
cross-functional communication barriers. Especially when team members participate in
conerete tasks together and violate routines such as division of tasks. Multidisciplinary teams
are known to break away from built-in rigidity and daily routine practice, which can hamper
change (Leonard-Barton, 1995).
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4.6 Organisation Culture

Successful innovation involves more than designing structures and systems. Investments in
the quality of innovation are also affected by the organisational culture of a company, A
dominant view in studies on organisation culture is that the development of a culture is based
on the shared experiences of organisational members (Schein, 1985). Culture then creates a
shared belief between organisational members Pfeffer, 1981). Influential work by Schein
{1985) argues that culture contributes to enhancing (but at some stage inhibiting} the internal
integration and the adapfation of the organisation to change. Organisation culture is like a
‘glue’ for aligning internal processes and adaptation to changing market conditions.

Different descriptions and definitions of culture have been developed. Schein (1984, 1985)
asseris that the analysis of culture can take place at three subsequent levels.

- The first culture level of an organisation is maintained through artefacts and creations.
These are more explicit like managerial policies, educational programs, and investment
principles (Leonard Barton, 1995). They result from experience accumulation but are not
well documented. They identify the ‘gut feelings’ and ‘rules of thumb’ that direct actions
and decisions.

- The second level incorporates the values of a company, which are espoused, overt and
often subject to debate. They are more deeply rooted in the organisation’s systems,
behaviour and processes.

- The third level involves basic characteristics of human nature, communication and
relationships. The wvalues that are generic are often cited as the corporate values of a
company (Leonard Barton, 1995). They form a set of strongly related assumptions that are
shared by all company employees. A strong culture might indicate that values are
anchored in the organisation and difficult to change as they are widely shared by
employees. Studies (e.g. Scott Morgan, 1994) have documented that the cultural barriers
(‘unwritten rules of the game’) can be strong and can impede renewal and innovation.

Culture & innovation

There are many research studies on the cultural dimensions of an organisation and their effect
on behaviour and performance ( Xenikou & Fumham, 1996; Chatman & Jehn, 1994; O Reilly
et al., 1991; Schein, 1985). In the innovation literature, culture is often regarded as the final
organisational ingredient essential to make innovation happen (Cooper, 1993). Some specific
studies describe ‘the way an organisation operates” (e.g. Cobbenhagen, 1999; Moss Kanter;
1983) and have recorded the importance of culture for innovation success. They have
identified that the values and norms have a profound effect on innovation and building up
knowledge and capabilities (Leonard Barton, 1995). Organisational characteristics such as
openness, tespect, teamwork, external openness, and commitment to learning are assumed 10
be supportive for innovation success (Leonard Barton, 1995). Bolwijn & Kumpe (1992) also
assert that technological innovation is strongly related to culture. They state that innovation is
a dominant competition criterion, requiring a company where (1992, p. 75): * behaviour is
minorly formalised... There is an atmosphere of openness. Thinking in alternatives is strongly
developed. Across the organisation there is much information exchange, ... much
communication is informal’. This leads ns to say that it is likely that firms that are successful
in innovation have an organisation culture that differentiates on such dimensions as informal,
openness, extrovert and low formalised rules. We will investigate whether ICT firms have a
similar profile.



An Empirical Study on Key Success Faciors in the ICT Secior 85

4.7 Organisation: The Human Capital Factor

Recently scholars have argued that knowledge is an important production factor in innovation
{e.g. Den Hertog & Huizenga, 1997; 2000; Nonaka & Takeuchi, 1994; Drucker, 1993). Pari
of the knowledge is tacit knowledge {Polanyi, 1966), which resides in the human resources in
an organisation. An innovation process is driven by the development and sharing of both this
explicit and tacit knowledge. Explicit attention for the human resources in an innovation
process can coniribute to improving the development and sharing of tacit knowledge (e.g.
Leonard-Barton, 1995; Wonaka & Takeuchi, 1994). This notion suggests a policy role for
human resources management in strengthening the ability to learn and lo innovate in a
company. We expect these topics to be of great importance to the ICT sector as instruments to
intervene in knowledge development processes.

Huwman resource managemeni: recent contributions

In the literature contributions (Huselid er al., 1997; Schuler & Jackson, 1995; Den Hertog er
al, 1991) there is a call for a strategic orientation to human resources, which entails the
design and implementation of a consistent set of instruments and policies. Becker & Gerhart
(1996) and Pfeffer (1994) suggest that human resource policies should be sufficiently rare and
inimitable to create a sustainable competitive advantage. This extends the ‘traditional’ idea of
a technical, cost-oriented personne! policy (Huselid & Becker, 1996; MacDuffie, 1995; Van
Sluijs & Den Hertog, 1993). In general, the HRM philosophy proposes that human resources
are a valuable knowledge source that is difficult to imitate @.g Den Hertog & Huizenga,
1997; 2000; Becker & Gerhardt, 1996; Pleffer, 1994; Barney, 1991), and that HRM involves
the methods, policies and practices that allocate knowledge to the most productive use
(Drucker, 1994). The instrument panel of the HRM field (Den Hertog & Huizenga, 1997,
2000) can be used to steer the development of knowledge in the organisation and improve
innovation performance (Huselid et al., 1997). What main practices are relevant to ensure a
cross-functional focus?

Cross-functional mobility

There exists strong evidence (Griffin & Hauser, 1996; Song & Perry, 1996, 1999; Souder,
1987) that shared commitment and co-operation between marketing and R&D enhances
success, for example, in setting new product goals, identifying opportunities for product
improvement, resolving engineering problems and customer needs. Stimulating the cross-
functional mobility might be achieved by putting people in various jobs in various functions
or projects. In the R&D philosophy this has been documented as a dual career ladder (Allen
& Katz, 1986). The idea of the dual career ladder is that R&D people have the opportunity to
develop themselves along a management trajectory or a research trajectory, This dual ladder
can be mono-disciplinary in nature, if one specialises within the R&D context. From the
viewpoint of cross-functional mobility, this ladder might need a third career stream: a
‘pyramid ladder’. A pyramid career would allow for a carcer development along three

dimensions: the management level, deeper functional skills and broader cross-functional jobs.

Career development & planning

Case studies record (e.g. Den Hertog & Van Slijs, 1995) that people become personally
responsible for their career growth. In the past, firms provided lifetime employment and a
career pattern. Individuals recognise that their employability increases if they acquire skills
that make them more flexible for job switching and rotation (Gaspersz & Ott, 1996). Career
development plans can make explicit which path an individual has to follow to achieve future
job positions and become multidisciplinary.
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Recruitment & selection

Typical of a ‘people business’ is the recruitment, selection and coaching element. We expect
ICT companies to be keen on these subjects as well. One way to acquire knowledge is the
recruitment of people who have the necessary skills to perform a job. Recruitment ang
selection can take many forms, like formal selection and interview procedures, internal job
pools or external networking. The selection policies are based on the principle of ‘matching
job requirements with the employee’s knowledge and skills’. Aligning these practices with
the innovation could mean that the recruitment practice focuses on people who are apt to
learning.

Coaching & rewarding

Coaching of human resources is often oriented at supporting current job fulfilment and less on
knowledge development. Coaching as a steering instrument can be supportive to innovation.
It is used to identify differences between current and future requirements of knowledge and
the skills within a person’s individual profile. Steering on individual development plans aims
to upgrade the knowledge level. Complementary to that are reward systems, known as one of
the most powerful motivators in the organisation. Rewarding can be a direct instrument for
evaluating an individual's contributions and progress.

Education & training

This topic is a well-understood and obvious HRM instrument in the knowledge-intensive
business sectors. We expect it to be a self-evident subject in the ICT sector. If education
focuses on deepening of functional skills (‘more of the same’) and not on broadening skills
this might risk the development of new knowledge (Mohrman, 1992). To prevent this from
happening education and training policies can be used as a steering instrument for cross-
functional knowledge sharing and development. This can take many forms like formal
training and development programs. Furthermore, there is a risk that knowledge becomes
obsolete over time. People forget, unlearn, are stuck in routines, which hampers innovation.
Even more, due to the intensified market competition and the ongoing urge for value and
productivity increases, knowledge becomes obsolete quickly.

Summary

This chapier has shed light on the organisation and the link to innovation from a normative
and descriptive empirical perspective. The presented schools of thought can help us in
understanding the mnovation issues in the ICT sector. Three generations of innovation
process models have been discussed showing the progress in the empirical and theoretical
msights of innovation processes. lnnovation is viewed today as an interactive,
multidisciplinary process with feedback activities. In outlining two types of organisation
theories we observed that the contingency view debates the role of size, strategy and
environmental conditions. The configuration view argues that much of the organisation's
performance rests on finding a unique fit between the organisations components. Next to this,
the organisation structure options have been discussed, e.g. the functional, matrix and project
team structure. The basic message is that team approaches enhance cross-functional
communication and co-operation, and increase the speed of development. In the remainder of
this chapter we discussed the organisation culture and the human resource factor. In the
empirical part of this study we will show the similarities and difference with the actual
management practises of 1CT compantes. We will evaluate our research results and the above
findings of the empirical literature to put them into perspective.
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5.1 Innovation Performance Measurement

<

In his article on organizational effectiveness Cameron (1986) stated that: *...despite the
prominent place of organizational effectiveness in modern organizational America, confusion
and ambiguity still characterize scholarly writing on the subject. Problems of definition,
circumscription, and criteria identification plague most work...”. The landscape of the
literature on success and innovation effectiveness can roughly be described in similar terms,
where confusions, incomparability and disagreement surround the concept of innovation
success. No uniform set of success criteria has been used throughout recent years, and in some
instances success measures have been used in studies that were inappropriate to the level of
research analysis. Cooper (1993, p. 16) suggested that much of the confusion is inherent to the
new product and process development literature, because innovation success is a
multidimensional phenomenon. Alternative performance criteria like market share, meeting
turnover objectives, and opening new opportunity cover different aspects of innovation. The
drawback with such one-dimensional scores is that they include different types of new
products, services and/or processes. This rating method does not unveil what drives success
for innovation types like improved products, radically new services and/or improvements of
processes. Other, more methodological sound studies (see Chapter 2), use multiple indicators,
which cover a wide range of success rates, like objective financial measures, management
satisfaction and overall ratings and expert opinions. Because there i1s no one standard concept
of innovation success, this study had to balance on previously validated success criteria and
theoretically sound new concepts.

When setting out the drivers of innovation performance, a number of beacons have to be
developed in order to measure the company’s performance. The success factors identified in
this study particularly address success at the company level. Compared to measuring success
at the project level this measure considers practices and characteristics— such as strategy,
structure and culture — that are an important issue and not identifiable at the project level.
Thes subjects cut across the boundaries of one project and apply at the business unit, division
or enterprise level (Cooper, 1995). In other words, m this study we have taken a broader
perspective of innovation.

5.2 Development of Performance Criteria

In the next paragraphs the development of the innovation success criteria will be explained. In
previous chapters we have seen that innovation is a multidimensional phenomenon. In order
to categorise the innovation performance criteria we need comparable success measures in
this study. The procedure to develop these measures included the following steps:

1. performing a literature search on success criteria;

2. analysing empirical findings of the original study with respect to success measures,

3. determining the relevance of that criteria for this ICT study,

4. selecting commonly used criteria from empirical studies and comparing these with the
original set of criteria,

5. including a complete set of variables in the benchmark survey,

6. limiting 23 variables to a valid, workable set of 22 success variables,
7. correlating success variables with company variables to derive both key success factors
and discriminating success factors.
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Literature seavch on success criteria

The literature on new product development continues to grow, leading to a vanety of studies
on measuring success of product development. Brown and Eisenhardt (1995) indicated three
inmovation research streams (see also chapter 2). They pointed out that each stream centred on
a particular form of performance. The rational plan research especially concentrates on
financial performance measurement (profits, turnover, market share). The communication
web research especially addresses the effects of communication on project performance, using
perceptual success measures (team and management ratings). The disciplined problem-
solving stream focuses on the product effects on the development process, by using
operational success measures (e.g. speed and productivity).

In their report on measuring product development success and failure, Griffin and Page
(1993} observed that success is a multidimensional concept, i.e. that new product success can
be considered in different ways. Companies can innovate for different goals. Some companies
innovate to achieve a better efficiency, or a larger market share, while others want to enter
new business areas or improve turnover and profitability. Clearly, innovation has a
multidimensional flavour, just as innovation success.

Early innovation studies usually focused on a single type of new product success. Different
innovative efforts were looked upon from this single point of view. This one-dimensionality
might limit the usefulness of the findings. It might overlook factors because the focus is on
one dimension, and factors relate to one goal. Other factors might not be included because
they relate to other forms of success, which were not part of the study. The logic behind this
multifaceted picture of success is that different factors, for example technological success,
may actually be derived from other types of success. In statistical terms: inter-correlation. One
should be careful in using one success measure because factors are goal-specific.

The same arguments apply to studies using one overall success criteria. Many, also recent,
studies use one overall success rating to identify key success factors. Sometimes one overall
rating is used as a measure, while in other studies the overall rating is derived from statical
analysis. [n both cases, reducing different sets of success criteria to one single overall success
dimension may endanger the research findings. Many of the ingredients of success might
remain uncovered (for statistical reasons). Generalisation of performance to one overall
success measure may limit the interpretation of the many innovation factors. Factors may be
overlooked for statistical reasons: those that do not correlate significantly with an overall
success measure are rejected from further analysis. Relationships may exist between single
performance criteria and one individual variable, but disappear in the statistical generalisation
to one overall success.

The current research builds on the empirical findings of the MERIT study and the literature
search on performance criteria, and takes a broader perspective of innovation success. We are
interested in success not only in terms of growth, profit and market share, but also in terms of
innovation aspects. We are interested in the key success factors that drive high owverall
success, but also in the discriminating factors and key factors that drive innovation success.
We did not focus on one single success criterion, but took a range of success criteria to
explore the relationships between practices and performance. By allowing the companies to
use multiple measures of success we obtained more detailed information. We did not specify
or defined innovation success in advance. Instead we used a sensitising concept for successful
innovation. A sensitising concept is a workable definition that is open to improvement based
on empirical findings. We applied the following broad defmition of innovation the renewal,
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including improvement, of products, processes and services. Cooper (1996} suggested two
definitions of newness:

I. New to the company, in the sense that the firm has never made or sold this type of
product, service or process before, but other firms might have.
2. Mew to the market or ‘innovative’: the product is the first of its kind on the market.

The MERIT study used the first definition. In order to ensure a valid replication of the study
we also addressed the first definition. The success rate of innovation has been covered in the
mnovation literature along with a number of other terms such as ‘innovation performance”,
‘innovation effectiveness’, ‘innovation success’ or ‘new product performance’. We also used
the success definition used in the MERIT study. Successful innovation was defined as rhe
economic exploitation of innovation. *Turning good ideas into good currency’, as Van de Ven
{1986) suggested. This enabled us to measure success in terms of achieving cost, profit or
turnover objectives, meeting customer needs or technological success. We recognised that
performance depends to a large extent on the types of new products, services and processes.
The impact of innovation efforts is not measured at one moment in time. A broader concept
would have to take the life cycle of innovations into account. Furthermore, by including
multiple measures both the development and management of new products, services and
processes are taken into account (Barclay, 1992). To summarise, the idea is to address the
success factors based a a multidimensional framework. Although there are no ready-made
procedures for this method several innovation studies provide examples on the use of this
method of success measurement,

Innovation success measurement

Cooper and Kleinschmidt (1995) conducted a multi-firm benchmarking study to identify the
company-level drivers of success in new product development. Given the multidimensional
nature of NPD performance they used 10 performance measures of a company’s new product
programmme: a success rate, percentage of turnover, profitability relative to spending, technical
success rating, turnover impact, profit impact, success in meeting turnover objectives, success
in meeting profit objectives, profitability relative to competitors, and overall success. Based
on factor analysis of the metrics they constructed two overall dimensions: programme
profitability and programme impact. Programme profitability comprised the company’s
innovation programme profitability rating and the overall success rating, both relative to
competitors; whether the programme met profit objectives; the programme’s profitability
relative to spending; the impact of the programme on firm’s profits; and whether the
programme met turnover objectives. Programme impact comprised the percentage of turnover
by new products; the impact of the innovation progranume on company turnover and profits;
an overall suceess rate, and a technical success rating. A similar procedure was performed in
Cooper’s study (1986 & 1996) of 161 firms on the drivers of new product performance in
business units within corporations. By using this procedure, insight was gained into the
factors and practices that discriminate between top and poorer performers. Ten key
performance metrics were used identical to the 1995 study. Based on the factor analysis two
success dimensions were constructed: profitability and impact. Profitability captures how
profitable the business’s total new product efforts were. This dimensions consisted of
profitability versus competitors and overall success rating of the business’s total new product
effort; whether the total initiative met profit objectives; its profitability relative to spending;
and the impact of the total effort on the business’s profits. Impact was concerned with the
impact of total new product efforts on the business. This performance dimension consisted of
percentage turnover by new products achieved by a firm (in their study a business unit); the
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impact of new products on both turnover and profits of the unit; the success rate achieved; and
the technical success rating.

Cooper & Kleinschmidt (1987) conducted research on different dimensions of new product
success based on a sample of 125 companies, with 123 new product successes and 80 failures.
They found three independent dimensions of success: financial performance, opportunity
windows, and marker share. These dimensions are a reduced subset of ten measures of new
product performance: profitability level, the product’s payback period, domestic market share,
foreign market share, relative turnover, relative profits, umover versus objectives, profits
versus abjectives, opportunity window on new categories and opportunity window on new
markets. The financial performance dimension captured the overall financial success of the
product. This comprised of relative profits, meeting profit objectives, meeting turnover
objectives, relative turnover, profitability level, and payback period (negative). The
opportunity window item shows the degree to which the product/service opened new
opportunities for the firm (in terms of category of products and a new market for the its
products). The third dimension, market share, describes the impact of the product on both
domestic and foreign markets. This dimension has been constructed by using market share
measures and relative tumover and meeting turnover and profit objectives.

In a large sample benchmark study including 135 firms (Cooper & Kleinschmidt, 1993) new
product performance was captured using seven measures of company’s new product
programme performance. New product programme referred to the totality of new product
efforts of the company or division of analysis. Firms from the USA, Canada, Germany and
Denmark participated. This study explored the relationship between practices and
performance by considering the impact that each practice or firm characteristic had on
performance. In the research design seven metrics were defined: meeting company sales
objectives, profit objectives, success rate of new products, sales impact of entire programme
on company, profit impact on the company, profitability relative to competitors and overall
success, as a global measure relative to competitors,

Overall, these studies have provided useful insights into how new product success can be
measured and which independent and unique dimensions of success can be used. Given the
fact that many different concept of success were used in the past, the financial return on
investment is one of the most easily quantifiable parameters (Maidique & Zirger1984). At the
same time it is not the only important one. Success is clearly more than the financial benefits
accruing from innovation. More extensive studies, such as NewProd II (Cooper &
Kleinschmidt, 1987), incorporated more measures, with more explanatory power. Absolute
figures, like profitability levels, were no longer measured in absolute terms but related to
competitor profit figures. Profitability as a level of success was constructed relative to
meeting project objectives, and management-rating measures were used in addition to more
quantifiable financial measures. In this way success was measured in different directions.
Next, we will present the development of the performance criteria for this study step by step.
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5.3 Innovation Success Criteria Selection

For the data collection a benchmark instrument was developed. Among the variables in this
survey were 25 success variables. The variables were constructed and derived on the basis of
an extensive literature search on organisational effectiveness and effective innovation
management (Page & Griffin, 1993). The criteria for the selection of the variables related 1o
the validity, rigour, and relevance of the success variables in carlier empirical studies. When
constructing the set of success variables, emphasis was placed on measuring existing
structure, process and action outcomes. In other words, the study tried to assess performance
from realistic, observable sources. In addition, we based performance on common practice in
the product development literature (Page & Griffin, 1993; Brown & Eisenhardt, 1995). A part
of the success variables we selected belong to the category of managerial perceptions of
innovation aspects. These variables (see chapter 7) were gauged using a 1-5 Likert-type scale.
These variables were combined with a second category of financial data, which were directly
measured as percentages or abgolute values. All measures were developed to address firm
level innovation, i.e. performance measurement was not restricted to a single product, project
or programme level, but included the total scope of a firm’s product and process innovation
efforts.

The original set of success ratings included 25 variables. This set was narrowed down to 22
performance variables. Several reasons were underlying this success measure reduction. The
initial set of 25 wariables included all success criteria of the preceding MERIT study.
Furthermore this study used some new success variables which originated from the innovation
literature. These measures related to market success, such as market share per product/service
range, and management ratings of market leadership. The reasons for eliminating success
variables were:

1. Data availability: The main reason for reducing the set of success ratings was that we had
insufficient data for some variables. A number of companies did not or was not able to
provide the data needed. In pariicular, data related to market shares, profit and sales
contributions from the company’s range of products and services were not provided, not
known, unavailable or confidential. For some data, e.g. profit-related figures, the success
variables were recorded as missing data because of confidentiality. A number of
participating firms that were part of a larger corporation were not allowed to publish
detailed company figures, either because of restrictions for stock market quoted firms, or
as part of the corporation’s comrmunications policy,

2. Misinterpretation and non-comparability: Two success-related questions, concerning the
degree of technological success and meeting project objectives, were skipped during the
data ecollection phase of the survey, due o the possibility of misinterpretations of the
questions, which would affect data analysis.

First, data results revealed that most firms performed well. The positive growth figures, on
many success measures, reflect the growth development of the sector. When we relate
turnover and profit growth to innovation the following results appear (table 5.1). On average,
new products and services introduced throughout the past 3 years accounted for 38% of
annual turnover and 39% ot annual profit.
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Table 5.1: Contribution to turnover and profit resulting from innovation

Confribution To turnover Contribution to profit
% %
Products & services newly infroduced in the market 38% 39%
Products & services drastically improved 30% 30%
during the past 3 years
Products & services hardly improved 32% 31%

during the fast 3 years

With respect to performance in the development process, an average of 39% of new product
and service ideas were selected to become an innovation project. 56% Of the projects
succeeded in reaching the commercialisation phase. This implies that on the basis of this
study sample of 32 firms, on average 1 out of 5 ideas, resulted in a commercial product or
service in the ICT sector.

Factor analysis

The next step in the performance evaluation was to construct a performance map to reduce the
individual performance variables (Cooper & Kleinschmidt, 1995). This was done through a
factor analysis. The purpose of factor analysis was to deduct a set of underlying, unobservable
patterns (factors) from covariance relations among individual variables. The variables within
one factor show a high correlation, whereas they are hardly correlated with variables in
another factor. Several criteria have been used for the final choice of the number of factors
(Cobbenhagen, 1999):

e the proportion of variance explained;

e knowledge of the subject matter, and

e the ‘reasonableness’ of the results.

s the goal to obtain a simple structure of factor solutions

Factor analysis technique was used to derive a comprehensive set of success variables. As
discussed in chapter 2, innovation success is multidimensional phenomenon. Therefore we
used a factor analysis to obtain a range of success criteria. The statistical procedure included
the following steps:

1. Based on the extensive literature survey (see chapter 2) and the validated MERIT-
benchmark questionnaire (see: Cobbenhagen, 1999) 25 individual success variables
were selected. Before applying the survey we limited the set of 25 success variables to
a range of 22 success variables. This was based on the applicability findings of an [CT
expert panel. Due to data availability a workable set of 20 success vartables was used
(table 5.3 provides the details). The research also aimed to find a simple structure of
the factor solutions.

b2

A principal component analysis was conducted, with a sample of 32 companies (n =
32): based on the results we extracted 6 factors on the basis of an Figenvalue larger
than 1. This set of factors explained 78% of the variance. The correlation matrix
indicated that the variables were suitable for factor analysis. The KMO statistic was
0.61, which is “middling appropriate’ for factor analysis (Kaiser, 1974).
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3.

A Varimax rotation was conducted: we used this rotation technique to converge fo
better success variables, which are better interpretable. The results of this Varimax
rotation are presented in table 5.2. The advantage of performing Varimax rotation is a
higher correlation of the individual variables with the factors. We observed that 5 out
of 20 variables were correlated to more than one factor, indicating that some factors
are somewhat correlated to each other. This is especially the case with the following
variables: rapid product & service introduction, continuous innovation, capturing new
market opportunities and cost reductions. Although a small violation against sumple
structure analysis (not all variables perfectly correlated with one and only one factor),
the results produced an interpretable set of factors.

Based on the statistical results and grouping of variables we labelled the factors as
process success, portfolio success, growth success, opportunify success, project
success and quality,

To rate the overall success of a firm the top management and technical managers were
asked to rate their firm’s overall performance. Intercorrelation of the overall success
measure and the factors reveals no significant intercorrelation. This overall success
measure was used together with the six other extracted success measures,
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Table 5.2: Factor loading on success variables

| Portfolio Growih Opportunity | Project Quality
| success SUCCess SUCCESsS SUCTESS

| Process
Suce

—
Variable
Turnover growth
from new products
Introduction new
process
technologies
Degree of technical
creativit
Technological
competence
Technological
knowledge transfer

Cost reductions 0.45
Capturing new 0.57
market

opportunities

Rapid product & 0.42

service introduction
Continuous 0.43
innovation
Turnover from new
products and
sernvices

Profit from new
products and
services

Turnover growth

Profit growth

Growth of
employees
Turnover growth by
entering new
markets

Profit growth by 0.42
introducing new
products and
senvices

Profit growth by
entering new
markets

% of new ideas
turning into projects
% of projects that
reach market
introduction

Degree of product &
service quality

Note: Factor loadings less than 0.4 have been omitted.
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Table 5.3: Short description of success variables

Variable

Short description

Rating

Turnover growth from
new producis

The degree to which a company, compared to it's
competitors, performs in the realisation of turnover
growth by introducing new products into the market

Managerial rating; Likeﬁw
scale, score 1-5 *}

Introduction new
process technologies

The degree to which a company, compared to i's
competitors, performs in the introduction of new
process technologies

Managerial rating; Likert-type
scale, score 1-5

Degree of technical
creativity

The degree to which a company, compared to it's
competitors, performs on technical creativity

Managerial rating; Likert-type:
scale, score 1-5

Technological
competerce

The degree to which a company, compared {o it's
competitors, performs in technologicatl competence

Managerial rating; Likert-type
scale, score 1-5

Technological
knowledge transfer

The degree to which a company, compared fo it's
competitors, performs on technological knowledge
transfer through co-operation agreements

Managerial rating; Likert-type
scale, score 1-3

Cost reductions

The degree to which a company, compared to it's
competitors, performs in cost reductions because of
new technologies or materials and tools

Managerial rating; Likert-type:
scate, score 1-5

Capturing new market
opporiunities

The degree to which a company, compared to it's
competitors, succeeds in capturing market
opportunities

Managerial rating; Likert-type
scale, score 1-5

Rapid product &
service introduction

The degree to which a company, compared to it's
competitors, performs in rapidly introducing product
and services into the market

Managerial rating; Likert-typa
scale, score 1-5

Continuous
innovation

The degree to which a company, compared to it's
compelitors, performs in continuous product and
services innovation

Managerial rating; Likert-type
scale, score 1-5

Turnover from naw
products and services

The contribution to turnover from new products and
services

Financial rating, % of total
furnover

Profit from new
products and services

The contribution to profits from new products and
services

Financial rating, % of total
profit

Turnover growth

The realised turnover growth 1996-1995

Financial rating, growth rate

Profit growth

The realised profits in 1995

Financial rating, growth rate

Growth of employees

The realised growth in number of employees 1996-
1995

Financial rating, growth rate

Turnover growth by
antering new markets

The degree to which a company, compared to it's
competlitors, performs in the realisation of turnover
growth by creating new markets

Managerial rating; Likert-type
scale, score 1-5

Profit growth by
introducing new
products and services

The degree to which a company, compared to it's
competitors, performs in the realisation of profit
growth by introducing new products into the market

Managerial rating; Likert-type
scale, score 1-5

Profit growth by
entering new markets

The degree to which a company, compared to it's
competitors, performs in the realisation of profit
growth by creating new markets

Managerial rating; Likert-type
scaile, score 1-5
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%, of new ideas The actual percentage of new product ideas that Percantage rating
turning into projects | resulted in a project
o of projecis that The actual percentage of innovation projects that Percentage rating
reach market reached the market and were successiul
introduction
Degree of pljoduct & | The level of quality of products and services Managerial rating; Likerl-type
service quality scale, score 1-5
I—

For more detailed information: the full questionnaire is available upon request. See Gobbenhagen et al. (1995) for
a short published version. *) Scale:

1= company lags behind the pack

2 = company drives in the end of the pack

3 = company drives in the middie of the pack

4 = company leads the pack

5 = company leads the frontrunners group

Argumentation for factors
Next to this statistical interpretation of success criteria, the grouping of the variables can be
argued from a content point of view.

1. Process success: This performance dimension consists of seven success variables. All of
them were management ratings. The ratings were closely correlated with each other. This
dimension puts emphasis on: (a) an innovation’s contribution to turnover growth, and (b)
the incorporation and translation of new technologies into new processes. These measures
have a strong correlation. This might be an indication that companies, who have been
successful at absorbing advanced technologies and turning these into new products and
services, are also high growth companies, in terms of turnover. This performance
dimension includes the following success variables:

- realisation of turnover growth by introducing new products on the market;

- successful introduction of new process technologies;

- the degree of unique technical creativity;

- the degree of technical competence relative to competitors;

- achievement of cost reductions resulting from new technologies, resources, and toois;
- successful transfer of technological knowledge through co-operation;

- capturing new market opportunities.

Brown & Eisenhardt’s research (1995) of the empirical innovation literature supports the
underlying rationale for these dimensions. The combination of the two factors, process
performance and turnover-related success, might be the following. Process performance
entails the introduction of new technologies (e.g. Java, HTML), resources (e.g. new
technical know-how) and tools (e.g. sofiware development tools). A productive process
means lower costs and hence lower prices for products and services, which in furn might
lead to increased product success. Furthermore, the introduction of new technology creates
a faster process and might lead to more flexibility and less time for development and
production. This may result in greater financial success, in terms of turmover growth. The
process success dimension belongs to the communication web stream of innovation
research as discussed by Brown & Eisenhardt (see chapter 2). It consists of perceptual
success measures provided by multiple informants, e.g. management ratings of overall
technical performance and success in terms of achieving turnover growth and cost
reduction.

5]

Portfolio success: This performance dimension consists of four success variables. Two of
them are a management rating, the other variables are percentage ratios. Such ratios should
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be a better measure than an absolute number due to the varying sizes of the business units

and firms in our sample. This factor portrays the success of continuous innovation.

Successful firms that, relative to their competitors, pick up innovative ideas before their

competitors do so and transform them quickly into new products and services. These firms

are the first to seize profit and ‘turning good ideas into money quickly’. The factor

includes:

- continuous innovation in products and services,

- the speed of innovation, e.g. rapid product and service introduction,

- the percentage of turnover generated by products and services introduced throughout
the past three years (see also table 5.1),

- the percentage of profit that generated by products and services introduced throughout
the past three years (see also table 5.1}

This performance dimension relates to the rational plan research stream in terms of Brown
& Eisenhardt (1995). Such measures have been used in other studies to measure
performance where the latter two variables are considered core success measures and a
standard success measure used by the Product Development Management Association
(PDMA) (Griffin & Page, 1993; Barczak, 1995). Tt characterises new product
effectiveness, whereas the former dimension emphasises process performance. Portfolio
success ig primarily oriented towards the financial performance of mew products and
services relative to the existing range of products and services. This dimension is similar
to Cooper’s (1987, 1995) success dimension of impact. The portfolio success measure
takes the impact of innovation efforts on the business into account.

3. Growth success: This performance dimension consists of turnover, growth & profit success
variables, both measured as percentage ratios. It includes:
-~ the turnover growth, of each company for the years 1996 and 1995;
- employee growth, of each company for the years 1996 and 1995,
- profits (as a percentage of annual turnover) of each company for the years 1996 and
1995.

This performance dimension is a financial measure that closely relates to the ration plan
research stream. It characterises how profitable the business of the total new product and
service efforts and process innovations are. This dimension mirrors success ratings at the
company level, used in the SAPPHO study (1972, 1974) and many of Cooper et al’s
NewProd studics (1979, 1987). In a replication study of NewProd (Cooper, 1992), using
data from 123 industrial product firms, success and failure were defined from a financial
viewpoint. The study used the degree to which the new product’s profifs exceeded {or fell
short of) the firm’s acceptable profitability level for this type of investment. The
constructed performance dimension is identified (Griffin & Page, 1993) as an appropriaie
measure.

4. Opportunity success: This performance dimension consists of three success variables,
measured by management ratings. It is a tactor that describes the success of new business
development efforts. It consists of:

- The degree to which a company, compared to it's competitors, performs in the
realisation of turnover growth by creating new markets;

- The degree to which a company, compared to it's competitors, performs in the
realisation of profit growth by introducing new products into the market;
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LA

6.

- The degree to which a company, compared to it's competitors, performs in the
realisation of profit growth by creating new markets

This dimension is similar to what Cooper & Kleinschmidt (1987) identified as an
‘gpportunity window’. Business opportunity is the degree to which the product or service
opened new opportunities to the firm resulting in a new producicategory and a new market
for the firm. The dimensions adhere closely to Hamel & Prahalad’s (1994) idea of
stretching a firm’s competence endowment fo pursue attractive opportunities. The
dimension of business opportunity belongs to the comumunication web research stream
(Brown & Eisenhardt’s, 1995).

Project success: This performance dimension consists of two success variables, both
measured as percentages. The ‘project success” measure describes the success of the
project efforts of the firm. The degree of success refers to (a) the generating of new
product/service ideas, and (b} the project selection mechanism of the firm to select ideas
and turn them into projects. Furthermore it portrays the success of managing innovation
projects in commercially launching a new product or service idea. This factor consists of:

- the percentage of new ideas that have become a praject, and

- the percentage of projects that have resulted in a product or service that is launched in

the market.

Cooper & Kleinschmidt (1995) used a similar measure, which they called success rate,
which measures the percentage of projects that entered the development stage and were
ultimately considered a commercial success. Both lansiti’s (1993, 1994) studies of 27
development projects in the mainframe industry and Eisenhardt and Tabrizi’s (1993} study
of 72 development projects in 36 computer firms used similar project-related success
measures. These studies used speed (of the development process) as a performance
measure. This measure portrays the success of the development efforts. Both studies
related this performance dimension to such factors as pre-development work and carly
project planning. The project success criteria fit with the disciplined problem-solving
research stream (Brown and Eisenhardt, 1995). This stream is concerned with problem
solving in projects {e.g. by cross-functional teams) and high communication flows, to
successfully execute the project step in the developrment process.

Quality: This performance dimension consists of one success variable, which was rated by
the director. Single-item measures are not generally considered ‘good measures’ of any
construct. However, the measure was strongly independent of the other success measures.
This variable describes the quality of the business offerings of a company, as observed by
the director. It consists of the variable: quality of products and services, relative to
competitors.

This dimension characterises the successful adaptation of products and services to
customer needs, thereby realising high-quality product/service offerings. This is often
regarded as a pre-requisite for the firm's continuity. Striving for quality improvement is an
important factor in realising competitive advantage. Keller (1986) used a quality measure
in a study of 32 R&D project groups. In this study, quality was related to the quality of the
project outcome. Clark & Fujimoto (1991) and Womack er al. (1990} used, among speed
and productivity variables, quality as a performance variable in their in-depth case studies
in the automobile sector. The gquality performance dimensions mostly fits with the
disciplined problem-golving research siream, which is characterised by single-industry
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studies (Brown & Eisenhardt, 1995}, In this stream, quality is often viewed as a high-
quality product/service concept resulting from a fast development process.

In sum, using performance dimensions that can be described along the three streams of
innovation research proposed by Brown & Eisenhardt (1995, p. 365), we focused on
somewhat different aspects of innovation success. Complementary success variables have
been combined with independent factors in order to cover the many dimensions of innovation
SUCCEss.

Overall innovation success

The constructed performance dimensions are independent. A final step in the performance
evaluation was the use of an overall success measure. Next to these success dimensions, top
management and technical managers were asked to rate the overall success of their firm’s
innovative efforts. Intercorrelation of the overall success measure and the factors reveals no
significant intercorrelation. This provides strong support for the relevance and validity of the
overall success criteria. With these categories of success measures we continued further
statistical analysis to identify the key success factors in innovation. What then are the key
success factors in innovation, the factors that drive performance in IT companies? The
empirical results are shown in chapter 7.

5.4 Research Design Differences: Some Remarks

Basically, the ICT study is a replication of the MERIT study conducted previously to explore
the factors that differentiate frontrunners from pack members (Cobbenhagen, 1999), which is
part of the innovation programime of the MERIT research institute. Both the survey methods
and questionnaire design have been re-used.

The present stady is part of a formal research programme (Cobbenhagen, 1999). The possible
advantage of a research project in a programme is the opportunity to contribute to multiple
objectives that go beyond the scope of an individual project (Hoesel, 1985). The projects
might aim at verification and cross-validation of insights and/or the development of a
theoretical model. In chapter 2 we referred to a number of important innovation research
programmes, such as NewProd (Cooper ef al., 1987) and SAPPHO (Rothwell, ef al., 1974).
Another well-known innovation programme is the Minnesota Innovation Research Program
(MIRP) (Van de Ven & Poole, 1989)., The current project is the third in a series of five
projects in the MERIT Innovation Programme (sec {able 5.4).

The first project in the range was a qualitative study of innovation management in a number
of companies in the chemical industry. The outcomes of this study, and the literature study
performed in parallel, resulted in a working model (temporary construct) and provided insight
for the methodological steps to be taken, i particular (Cobbenhagen, 1999, p. 62):

e Test current insights (or rather, *conjectures’) on the basis of hypotheses, and

¢ Develop a general (non-sector-specific) theoretical model.

The second project was set up on the basis of policy and scientific reasons. It also enabled the
development and refinement of novel ideas and the set-up of a qualitative and quantitative
data set and instruments. The objective of the complete set of projects is to come up with and
elaborate on a theoretical framework, e.g. with the verification of hypotheses, by performing
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replication studies in different business populations. This approach to deduction and
replication can provide a deeper understanding of innovation management,

Table 5.4: Innovation research programme and prejects at MERIT

Innovation research project Research aim

Management of Innovation in the Processing Industry | Explorative study aimed at understanding the

{research period 1988-1894) complex phenomenon of innovation and how it can
be managed

Successfud innovating firms: Front runners versus Identifying the faclors that differentiate frontrunners

pack members (research period 1991-1996) from pack members in a wide range of indusiries and
service sectars

Innovation success in the Information & Identification and explanation of key success factors.

Communication Technology sector {research period | Developing process insights into innovation

1986-2000) management. Validation of sector-specific and non-

sector-specific key success factors in the ICT sector
within a random sample. Contribute to use and
development of knowledge of dual methodologies of
©ase survey.

Achieving innovation success: Breaking away from Longitudinal follow-up study: prescriplive study

the pack (research period 1998-2000) aiming at identification of how firms can become
frontrunners

Successfully innovating firms in Spain (research Validation of the second project within a random

period 1998-2002) sample in a different country

The current study in the 1CT sector builds on these insights and the work conducted in the
preceding projects. Moreover, the research programme builds on the wide range of literature
available in the area of innovation management. In the preceding chapters as well as the
preceding research projects, an attempt has been made to incorporate the literature related to
mnovation. The extensive literature study has been the source for the development of a
temporary theoretical framework. Notwithstanding the methodological objectives  to
triangulate (1.e, combining methodologies in the study of the same phenomenon
(Hammersley & Atkinson, 1983}, verify and cross-validate, there are differences between
research projects. The aim has been to achieve uniformity in research approach, research
questions, objectives and instruments in an inpovation programme approach. Given the
research objectives of the current study (ICT sector-specific key success factors) it is difficult
to completely cross-validate earlier research using the same approach due (o ifs sector-specific
nature.

Furthermore, given the nature of the research projects, with large samples, interview and data
sets and intensive company involvement, each research project must devote a certain degree
of methodological flexibility to the research goal. The wverification of the survey, data sets and
operational research procedures require testing and updating in order to contribute to the
development of a general non-sector-specific model. Below is a list of choices that have been
made, either resulting from the different research context or in the process of the research due
to practical considerations (e.g. company commitment, resource capacity for research,
confidentiality restrictions during data gathering). Where does the cuwrrent rescarch study
match and where does it differ from the preceding research project by Cobbenhagen (1999)?
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Similarities in research setting
1. Both studies are at the company level, not the project level.

2. Both studies try to provide a comprehensive picture of explanatory factors, by exploring
the correlation between groups of variables in order to provide a more integrated overview
of the drivers for innovation success.

3. Both studies are concerned with linking to the existing theory and contribute to theory
development by generating redundancy of data (Glaser & Strauss, 1967).

4, Both studies have a strong commitment from the companies involved and had been
cammissioned by policy sponsors {e.g. Ministry of Economic Affairs and sector
representative organisations), resulting in management-relevant concepts and outcomes.

5. Both studies used extensive data-gathering techniques, including a survey, interviews, and
documentation analysis by means of instruments developed in the research programme.

6. Both studies recognise the important role of having both qualitative and quantitative data.
The quantitative data give an indication of the ‘what’ question, whereas the qualitative
data provide insight into the ‘how’ question (Yin, 1989). Mixing the different types of
data contributes to: a) an in-depth understanding of the phenomenon under investigation,
b} understanding the driving forces for innowation success, c) identifying findings
consistent with and inconsistent with earlier studies, and d) triangulating the company
picture.

7. Both studies build upon good practices to combine managerial ratings with more objective
ratings for success. This issue of inter-subjectivity was explicitly addressed in the studies
by conducting a) a pre-coded questionnaire and survey, b} exact financial measurements,
and c) the gathering, use and mixture of diverse sources of information.

Differences in research setting
. The current study is sector-specific, the MERIT study is cross-sector.

2. The current study investigates key success factors without verifying hypotheses, whereas
the preceding study, to a limited extent, does verify hypotheses.

3. The preceding study assumes that differences in innovation success between companies
can be explained by differences in managerial competencies (routines, skills and learning
experiences). It investigated the question of how to identify such competencies, given a
range of sectors. The current study focused on the identification and verification of key
success factors for innovation

4. In the preceding study success was measured by indicating firms as a frontrunner or
member of the pack. Such measures have been extensively used in the literature (Barczak,
1993, Robinson, Fomell & Sullivan, 1992; Haines et al, 1989; Schnaars, 1986).
Moreover, in the MERIT study, the differences between frontrunners and pack members
were measured among the better performing companies. In contrast, the current study
incorporates both frontrunners, members of the pack and laggards. Thus, there is a subtle
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difference with the less success full innovators between the two studies. In the MERIT
study this is an average representative of the sector, whereas a less successful innovator in
the ICT study performs similar to a laggard.

The sample of the MERIT study can be represented as a kind of a dichotomous
distribution with frontrunners and pack members, whereas the current study has a normal
distribution. The result of this sample distribution difference is that the correlation vesults
in the current study are, on average, not very high.

The MERIT study uses a matched pair comparison, whereas the current study compares at
the company level using a continuous scale for innovation success.

The MERIT study uses outside informants (Snow & Hambrick, 1980) for sample
selection. In the ICT study, however, independent external informants were used as a
reference to check the appropriateness of the instruments, and provide knowledge of the
ICT environment, the competitive context and the role of innovation Harrigan, 1983).
External informants are regarded as a reliable and accurate source of strategic information
(Chen et al., 1993).

The MERIT study makes use of a pair-wise performance comparison. This method
consists of a) the selection of success heuristics for each sector (which was done by using
sector experts), b) the selection of relevant heuristics, ¢) the identification of
accompanying success criteria, and d) the identification of a pair of companies with one
frontrunner and one pack member. In principle, two firms with different performance
levels within one sector are compared with other pairs from different sectors. One firm is
rated as a frontrunner, e.g. a successful innovator, and the other is rated as a member of
the pack, e.g. a less successful innovator. By means of the experts rating procedure
indusiry experts selected two companies, one successful and one less successful, on the
basis of a list of success criteria. The MERIT study was not interested in the *poorly’
innovating companies. The MERIT study resembles more or less what we have described
in chapter 2 as the success vs. failure studies. Cooper (1992) used a similar technique, the
NewProd model, to predict the success or failure of an inovation project. The use of
dichotomous success measurement (success versus failure) has been used in other studies
as well, both at the company level and the project level. Dougherty (1990, 1992) and
Dougherty & Corse (1997} used the distinction between failure and success at the project
level as the dependent performance variables. Their study vsed a sample of 40 product-
development projects in 15 high tech firms, where management rated the project as a
success or failure,

The ICT study does not use a dichotomous success scale, but opted for a continuous
success scale. Basically, in order to:
¢ allow for triangulation of data sources,
* ensure better directional relation of cause and effect and finding of alternative
explanations,
® ensure variation within the group of companies, and
s account for the diversity in practices and performances of the firms, the current
study used a randomly selected sample,
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10. We assumed in the current study a random varniation in the degree of innovation success.

1.

12.

The use of continuous success scales would provide information with more explanatory
power on the non-sector- and sector-specific differences between finus.

The MERIT study incorporated two criteria for innovation success. First, the dependent
varjable is the frontrunner/pack member dichotory, rated by an external expert, with the
corresponding values of | (frontrunner) or 0 {pack member); Secondly, incorporating two
additional success measures, next to the expert rating, namely the researchers” judgement
and the CEO/General Manager score. In the current study these success measures were
refined on basis of appropriateness, relevance and validity.

Finally, a reservation should be made in advance as to the significance of the correlation
coefficients in this study. On average, this study reveals no highly significant findings.
Amongst the possible explanations are the sample size, the method of performance
indicators, and the sector context and absence of a selection environment (see next
chapters). High scores of correlation coefficients on variables are found to be rare in this
survey, possibly accruing from a data set that can be considered small in terms of number
of firms. However, the data set is large in terms of number of variables, data points and
interview respondents. This might suggest that the data set is normally distributed, which
might explain the lack of exceptionally high scores for the vanables. Furthermore, the
factor scores for each of the success factors include both financial and perceptual values.
The use of a mixture of financial and perceptual measurements indicates that the overall
results will not be high and are uncommon using the broad range of statistics used. Hence,
due to the small sample size, the results of the correlation analysis must be interpreted
tentatively. Mevertheless, the study results and correlation coefficients provide an idea of
the most interesting relationships between innovation performance and  firm
characteristics.
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The use of multiple data collection and analysis approaches facilitates exploratory research.
Given our research interest in studying change, we constructed a hybrid methodology. The
questions raised in this study require a broad perspective of the management, strategy and
organization of ICT companies and their respective business environment. Analysis of
innovation and change in the ICT sector implies that both software and service innovation aye
included in the study, primarily because software products and [CT services are closely
related. A major change in a software or hardware product influences other producers apd
service providers along the ICT value chain, because of the close interdependence of
products, processes and services. Technological changes affect many interrelated products
and services. Insight into the variety of business of ICT companies is thus necessary o
understand innovation in the IT context (Abernathy & Uiterback, 1988). These circumstances
require a research design that takes account of these issues.

6.1 Introduction

A research strategy, or design, is a process of collecting, analysing, and interpreting
observations (Yin, 1984). It is regarded as a “logical model of proof”. Within social sciences
different research strategies prevail to analyse complex situations. The most dominarnt
strategies are the experiment, the survey, and the case study. The experiment is a specific
form of research as it involves researcher intervention. For this study it was not an appropriate
strategy. The attraction of the research strategy largely depends upon the research questions
asked and the purpose of the research, e.g. being explanatory, descriptive or exploratory. The
choice of strategy is determined by the initial questions asked. Research is essentially a
process consisting of a range of process phases. For each phase one can pursue different
research strategies that have their own specific value. These value-driven strategies are based
on answering ‘who’, ‘where’, ‘when’, ‘what’, ‘why’, or ‘how” questions.

The dual methodology used m our research strategy combined the following elements:
1. case studies based on in-company interviews with four persons, and

2. an in-company large scale survey, consisting of over 500 variables

This combination can be referred to as a case survey.

The Case Study

Case studies are a preferred research type if the three following conditions apply (Yin, 1989):
¢ if how and why questions are being asked,

e if the investigator has little or no control over events,

¢ if the focus is on contemporary phenomenon within a real life context.

Most case studies are of a retrospective nature because they describe past events. Reports,
documents and business plans provide insight into past actions and strategic and
organisational choices that have been made. Case comparison and analysis reveals a number
of underlying factors and patterns. This kind of analysis can be called ‘detective work” and is
designed to reveal patterns and consistencies between cases (Mintzberg, 1979). A traditional
comment on case study research is concerned with its lack of comparison, making
generalisations difficult. However, there is an essential difference between qualitative and
quantitative research in this respect. The basic premise of quantitative research is that
statistical inferences can be drawn that provide generalisations going beyond the sample.
Qualitative research does not aim at statistical generalisation but at theoretical generalisation
(Yin, 1984). Yin argues that the case is an experiment to falsify some theoretical proposition.
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Vet this implies that the case selection is not a random but a carefully selected process for
theoretical generalisation. One case study, however, cannot provide the entire setting of a
phenomenon (Yin, 1984). Multiple case design is a method to increase the generalisability, or
external validity, of the outcomes. Contrary to generalising from increasing the number of
cases and degrees of freedom (statistical generalisation) in quantitative research, qualitative
research contains a ‘replication logic” (Yin, 1989). Yin (1989, p. 53} proposes two different
logics of replication:

1. theoretical replication: being i.e. the careful selection of cases to provide results for
rejecting previous reasoning, and
2. literal replication, aimed at: predicting similar resulis.

Use of Case Study Material

Pettigrew (1990) recommended that when research is characterised as exploratory or theory-
building, it is particularly important to begin with an ‘extreme case’, i.e., a setting where the
phenomena of interest are frequently occurring and readily transparent. Because this study of
innovation attempts to explore the validity of key success factors and explore new constructs
to contribute to resource-based theory, the ICT industry provides an ideal context for this
research. A large number of companies visited in the ICT sector have argued in their external
communication and during the interviews that the ‘unique’ or ‘idiosyncratic’ nature of their
firm distinguishes them from their competitors. They implied that their business strategy,
organisational design and human resource policy differed from others. This would indicate a
heterogeneity of firms in the ICT industry. The resource-based approach (Barney, 1991)
assumes that this idiosyncrasy of tangible and intangible factors upon which strategy is based,
can explain performance differences. The research field can be strengthened by empirical
investigations of the resource-based view that incorporate the constructs accompanying this
approach.

The cases were primarily used for three purposes:

1. Cases have been used for illustrative purposes. Case descriptions have been entered to

confirm the statistical findings. This can both support the statistical results and clarify its

context. This reduces the risk of drawing wrong conclusions from quantitative data and

supports the generalisation of findings. We are not interested in the statistical

generalisation fo a population, We use a meaningful sample to understand the relations

and the process and context behind innovation.

Case descriptions have been admitted for providing alternative explanations. Whenever

statistical outcomes could not be explained, the case material could explain the unigue

character of an outcome or give an alternative reasoning. Whenever possible we listed

case material to support alternatives.

3. Cases were carefully used to test specific assumptions that could not be explored with
quantitative technique and collection methods. Although this does not result in statistical
generalisations it can support sensitising concepts and add to analytical generalisation.

]

In this way we have tried to triangulate the data. There exists a fourth purpose for using cases,
namely the possibility of a comparative case study research. This entails comparison of the
case data along the guidelines of Grounded Theory (Strauss & Corbin, 1990). However, this
process of structuring, coding and comparing case data fell outside the main goals and
framework of this study.
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The Survey

A survey is a collection of research methods that are used to develop statistics within a
population or a representative sample (Fowler, 1988). A survey is a research method specially
designed to answer “what’, ‘where’, and ‘when’ questions. Its advantage over case studies is
the ability to calculate whereby systematic measurement yields a data matrix that can be
analysed to reveal patterns. In the data matrix relations can be found between the variables.
There are three preconditions for the existence of causal relations (Den Hertog & Van Sluijs,
1995):

1. covariance,
2. exclusion of alternative explanations, and
3. a one-directional relation between cause and effect.

The most important drawback of the survey is that it is incapable of providing a meaningful
interpretation of why things happen. Although surveys are not suitable for these research
questions, it does happen that studies try to understand complex processes by designing a
survey. The second drawback is the lack of excluding alternative explanations. A check on the
non-response is one way o decrease the set of explanations. Another problem with surveys is
its time dependency. Leonard Barton (1990) argued that measures are sensitive to the point in
time at which they are administered. Survey studies often leave the researcher with more
questions about the ‘how” and ‘why’ of a phenomenon. In that case, qualitative data can
enrich the understanding of the innovation process.

If the goal of a research study 1s to grasp the context of a phenomenon or if its objective is
theory development, case study research is the appropriate strategy. With this study we
analyse the context and process of innovation in the ICT sector. An appropriate methodology
would be the case study, which has the drawback of dependency on one specific situation.
One can generalise to a theoretical level only. What we are interested in at the same time is a
statistical generalisation, which calls for a survey.

In this study we proposed and conducted a combination of case study and swrvey. This
research strategy is called a dual methodology. The analysis of many aspects of innovation
requires dual methodologies to cover all topics of interest. The sample of the study will be
large enough to draw statistical conclusions and meanwhile interpret the results within the
context of the study. This calls for a dual methodology. It is a methodology that combines the
theoretical generalisation with the statistical generalisation and analyses covariance structures
from the context perspective. It is a methodology that supports quantitative findings and
qualitative data, where structured data analysis is complemented by the availability of
alternative explanations.

6.2 Dual Methodologies

What is the status of case study research in innovation research? Empirical research related to
dynamic capabilities and competencies perspectives is grounded on descriptive case studies
from successful firms Collis & Montgomery, 1995; Hamel & Prahalad, 1994; Nonaka,
1991). These case studies have provided significant insights into the nature of competence-
based competition. Recent contributions by Miyazaki (1995), McGrawth (1996), lansiti &
Clark (1994} and Henderson & Cockburn (1994) have enriched the field with survey data.
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These studies provide us with the opportunity to test the rigourness and sensifivity of the
concepts and measures over time (Leonard Barton, 1990).

Research approaches to new topic areas often rest upom nowel combinative research
methodologies like “blended’ and ‘dual’ methodologies (Den Hertog et al., 2000). Theory
building research typically combines multiple data coilection methods (Eisenhardt, 1989).
Eisenhardt and Bourgeois (1988) combine surveys with qualitative evidence from interviews
and observation to describe strategic decision making in high-velocity markets such as the
camputer indusiry. Womack et af. (1990) consolidated data from different sources in their
MIT study. Work by Jick (in: Den Hertog et al., 2000) promotes the use of multiple sources of
evidence by advocating triangulation of data types, providing reliable constructs and better
hypotheses. Mintzberg (1979, p. 587) described the importance of triangulation by stating: ..
for while systematic data create the foundation for our theories, it is the anecdotal data that
‘enable us to do the building. Theory building seems to require vich description, the richness
that cames from anecdote. We uncover all kinds of relationships in our hard data, bur ir is
only through the use of this soft data that we are able to explain them...

In this study we wanted to combine a large enough number of firms to quantify results with
the principle of collecting a large amount of quantitative and qualitative data. The strength of
this combination is with finding interpretations of the results. This dual methodology is called
the case survey.

The case survey

This strategy has appeared in several forms (Den Hertog & Van Sluijs, 1995). The case is
regarded as the wnit of analysis and attention is paid to the context of the change processes
that are analysed. Four categories of case surveys can be identified (figure 6.1):

. a survey within one case: Leonard Barton (1990} performed a survey administered to

several employees within one company (case study).

2. case sampling and a survey from codified data: Larsson (1993) proposed a design by
drawing a sample of cases from a larger number. For each case qualitative information was
coded into quantitative data allowing for statistical analysis. This procedure uses a strict
coding scheme and independent interpreters to transform data.

. a large survey with one individual case: the unit of analysis is an exemplary case that can
be a project, programme or firm. For this case some contextual data is acquired (Van de
Ven & Poole, 1989).

4. a smaller survey with more cases: each case is subject to a complete survey, Cases consisi

of a complete set of interviews, documents and case descriptions. A large survey data set is
available for each case (Den Hertog & Huizenga, 1997).

e
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Figure 6.1: Case survey methodologies

More companies Many companies

—

More Many
variables variables

Comparative case study Case survey

Eisenhardt (1989) and Leonard Barton (1990) argue strongly in favour of the use of dual
methods. Combining methods creates synergistic advantages and can indicate salient
relationships that would not have been detected if one method had been used. At the same
time it can support findings or prevent false interpretations. Qualitative data contribute to the
understanding of the quantitative relationships and strengthening them. Combining research
methods has advantages and disadvantages, which will be discussed below. Table 1 provides
a summary of comparison between the methodologies used.

When analysing innovation, manifest structures are observable by using quantitative
techniques. However, the concept of competencies and capabilities assumes the existence of
latent structures Kets de Vries, 1991). These are powerful unconscious determinants that
need to be identified and incorporated, since they influence and underlie much of the tacit and
explicit strategic actions. In this context, Scott Morgan (1994) refers to the ‘unwritten rules of
the game’ in an organisation. The tacit knowledge in the organisation is based upon routines
that are performed. These routines incorporate an implicit logic that is built on the cultural
values in the organisation (Den Hertog & Huizenga, 2000). In organisations many processes
are not clearly observable at first instance. Qualitative techniques are the most appropriate
method to detect them. The operationalisation of the competencies construct might be
achieved by means of the observation and measurement of a firm’s pattern of competitive
actions. Our interest is in the dynamics of innovation. This requires a process orientation
exploring the context, content and process of change in an organisation over time (Pettigrew,
1985). Teece e al. (1997) refer to this as the path dependency and process criteria of dynamic
capabilities development of a firm. A process-centred paradigm is the most promising for
understanding competence development (McGrawth ef al., 1995)

Leonard-Barton  (1990) provided two sets of advantages for combining different
methodologies in a multiple cases and longitudinal case study on technology transfer: I.
specific strengths in the data-gathering process for each method compensate for particular
lacks or weaknesses in the other, and 2. complementary approaches in each method enhance
validity because of synergy obtained by combining methods (p. 255).
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In order to pursue this combined value-driven research strategy, several methodological

choices were made at the beginning of the research study:

1. A focus on the process and performance of innovation,

2. Gathering enough relevant data to increase the potential generalisability of theoretical
propositions that go beyond single case study interpretations (Yin, 1989), and

3. Triangulation: complementing different research methods to obtain the advantages of
complementary and synergistic data gathering and analysis (Leonard-Barton, 1990).

4. The study involved a range of on-site interviews about recent events, past actions and plans
that provided the benefit of proximity in time to current events. The case descriptions
increased the likelihood that the sequence and nature of the events could be accurately
described and determined (Leonard-Barton, 1990).

6.3 (Dis)advantages of a Dual Methodology

The strength of a case survey is that one can generate covariance to analyse the possibility of
causal relations. Because of the context of the case data one is able to generate alternative
explanations for statistical relations identified.

Biases

The advantages of a case study are its direct observation, systematic interviewing and full
variety of sources of evidence. One disadvantage of case study research is the danger of
biased views influencing the direction of the findings. However, this bias can also enter in the
design of a survey (Yin, 1989). The critique of the low generalisability of cases is safeguarded
through designing and administering a large-scale survey.

Context

Case studies are also typical instruments for placing a phenomenon in a historical context
(Den Hertog & Van Sluijs, 1995), allowing for the description of changes, processes,
organisational choices. The advantage of multiple cases is that concepts can be better defined
and general patterns can be recognised in different environments (Eisenhardt, 1989).

Dyer & Wilkins (1991) point out that multi-case research remains too general and fails o go
into the deeper meaning of events. The collection of detailed data at multiple sources and
multiple organisational levels can compensate for this drawback.

The coherence between successive events, e.g. strategic and organisational choices with
respect to innovation, is better addressed by using cases rather than by proving correlation
relationships (Mohr, 1982). The advantage of case research is that onc takes into account the
type of firms and the markets they serve. In the study we tracked down the strategic
development and path dependency of the firms. In the interviews and the survey, we have
used time -dimensions to track the origins of the firms and the strategic directions that have
been chosen.

Alternative explanations

One important element of case study in relation 1o a survey research is concerned with
explanation building. Case study research can consider plausible alternative explanations.
Surveys cannot; if they did they would endanger the intemnal validity and hence one of the
preconditions for causal relations. The combination of both methods provides the opportunity
of (re)viewing alternative explanations when no clear relationship between variables is
detected in the first instance.
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Advantages of dual research methods are based upon the combinative strengths of both
methods. However, there are some disadvantages as well, which are concemed with with the
design and the data collection. Leonard Barton (1990} observed co-ordination problems and
information overload as being disadvantages inherent in the design. Operational problems
encountered in their study were based on difficulties in data structuring, in defining the unit of
analysis and in finding the rational choice for the selection of cases. Much time and effort are
required to co-ordinate the collection of data.

Table 6.1: Overview of the methodologies (adapted and adjusted from Leonard-Barton,

1990).
Research phase muitiple cases survey
1. data collection
efficiency relatively high, danger of irrelevant dala focused data collection by means
gathering of precoded questionnaire
objectivity danger that information is subject to ¢ no interference by researcher
biases from respondent and researcher e 1o control over carrect
biases interpretation of precoded
questions leading to haio-
effect
» multiple sources
paltern recognition pattern matching across cases statistical generalisation

[ 2. quality of design

internal validity cause and effect relations difficult to covariance and correlation
recognise analysis
external validity theoretical generalisation statistical generalisability
construct validity validate constructs across events operationalisation of constructs
through pre-testing questionnaire

Unit of analysis

To fully understand the complex interactions undetlying innovation the research methodology
incorporated an embedded design (Yin, 1989). An embedded design denotes several levels of
analysis. This provides the researchers with multiple perspectives to explain factors
underlying the process of innovation. In this study the firm level and project level is
examined. We used multiple sources of information and (functional) perspectives to establish
a chain of logical reasoning (Den Hertog & Van Sluijs, 1995).

Disadvantages of case survey

The danger of conducting only a survey or case study is that is might lead to irrelevant or
unreliable results. The advantage of a case survey is that different research strategies support
the outcomes of a study. However, there are also a number of practical disadvantages. First of
all, the interpretation and continuous interaction between qualitative and quantitative data
calls for a carefully structured method, requiring strong research skills with regard to
analysing and combining data. Second, case descriptions are not as extensive as in the case of
a single or multiple case study. The in-depth knowledge gained in a case study is more than
that in a case survey. The case description of a case survey tries to construct the ‘Gestalt”,
Third, a case survey does not always yield statistically significant results, This is mainly due
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to the small sample size. The size of the sample is a choice between “knowing a lot from a
select sample’ or ‘knowing little from a large number of units in a sample’.

In sum, dual methodologies are combined research strategies with the intention of grasping
both ‘what®, ‘why’, and ‘how’ questions within one study. Both survey data and confextual
information are collected to genecrate a complete picture of a phenomenon. In the next
paragraph we will go into detail on the design of the case survey.

6.4 Research Design of the ICT Research Study

This study is a replication of a research study on key success factors of innovation within 60
companies. The research design used in the preceding study was re-used and adapted to the
methodological requirements of a one-sector study for a specific industry. Below we will
discuss the constitutive design components.

The Survey Questionnaire

For the survey a questionnaire was used. A questionnaire is a highly structured data collection
technique where respondents are asked a same set of questions (De Vaus, 1993). This study
uses an existing and validated survey instrument on innovation Cobbenthagen, 1999). The
questionnaire was evaluated and customised to make it appropriate for the study of innovation
in the ICT sector. and administering the survey entailed the following steps. The process of
designing and administering the survey entailed the following steps.

Redesigning the questionnaire

Based on an extensive review of the strategic, organisational and innovation literature new
concepts and variables have been added to the questionnaire. Appendix 1 provides an
indication of the variables and its descriptions. The research experience and the statistical
outcomes of the earlier study Cobbenhagen ef al, 19935) called for the reconstruction of
several variables. Missing data for several wvariables indicated that the question did not
provide the answers that had been expected. Also some questions were insufficiently (and
inadequately?) specified, yielding irrelevant answers. Largely because of the wording, this
resulted in non-valuable data, harming construct validity. These questions have been
redesigned. Some variables have been deleted from the questionnaire because they were not
relevant to this study. Also, a number of new variables have been added representing new
theoretical developments in the strategic management literature, such as learning styles and
knowledge management.

Scaling

Revisions for some questions were made as they originally yielded irrelevant data as a result
of the use of scaling types. The organisational culture variables used a semantic differential
scale in the original questionnaire. The use of adjective pairs, e.g. open to change versus
closed to change, did not differentiate between cases. Also, some variables were overlapping
in wording, leading to confusion about interpretation. We modified the scale by using a Staple
scale where the adjective pairs are tested separately (Hawkins er ol., 1974 in: Cobbenhagen,
1999). For some variables the differential scale was replaced by a Likeri-type scaling, which
can be used to measure attitudes (Likert, 1932). These wvariables were excluded from the
comparison between the current study and the original study.
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The questionnaire inciudes over 500 variables. Respondents were asked to score on each
questionnaire item using a I tot 5 Likert scale, where S indicates a larger value of the variable,
Financial data were gathered and for some variables percentages were used for the scale,
Some questionnaire items were presented to one respondent and others were presented fo all
the respondents in one company. We interviewed four persons in each company. A changing
tearn of two researchers conducted interviews with the marketing manager, R&D manager,
and managing director in all companies, A fourth person, either a financial manager, senjor
project leader or personnel officer, was consulted for company background information and
financial data. . Sometimes initial in-company interviews were held to ensure that the proper
unit of analysis and correct sources of information were used.

We expected to find differences in the responses from the people interviewed, e.g. the cultural
variables, the degree of cross-functional co-operation and the external co-operation with
customers and suppliers. To include a path dependency element in the guestionnaire, a time
frame was used for some variables. Similarly, the variables on strategic priorities were
measured for two periods, 1988-1992 and 1992-1996.

Pre-testing phase. test survey with experts and small set of firms

To prevent bias, miscommunication and irrelevance in the questions and in order to reduce
missing data a test phase was introduced. The full questionnaire was administered in five
companies and evaluated by five industry experts, enabling us to customise the questions o
the prevailing business practice in the ICT firms.

Non-response survey

The use of a check on non-response (De Vaus, 1993) increases the reliability of a study. One
must assume that the non-responding firms present a different set of characters. To check if
the non-responders were different, we conducted a check on the non-responding firms. From
the initial results we selected the most statistical significant variables. A two-page faxsurvey
containing these variables was designed and sent to the non-participating firms. The results
showed no differences between the firms that belong to the sample and the non-responders.
This increases the reliability and generalisability of the conclusions.

Data collection

During the pre-collection phase several steps were taken to acquire an overview of the
industry, Open interviews were conducted with 15 experts in the sector, representing both the
business perspective and the academic discipline: software clients, researchers, industry
analysts, ICT consultants and the management board of the sector organisation. This research
phase aimed at testing the questionnaire that had been developed and gaining information on
the industry structure. The information, consisting of market figures and growth perspectives,
was stored in a database. and consulted throughout the research period.

We conducted the study between 1995 and 1997, In-depth semi-structured interviews were
held with 125 managers in 32 software companies, following a pre-developed interview
protocol. Managers were asked to tell their story with respect to innovation in their
organisation and the success of their innovative efforts. This way the researchers deliberately
tried o create an interview atmosphere where the managers would not feel any constraints
because of predefined questions that were unsuitable or irrelevant. During the interview the
rescarchers posed more detailed and specific questions on such issues as business strategy,
organisational design, markets, technology and innovation processes. All predefined questions
were presented in the format of a benchmark questionnaire. Initial questions asked were
concerned with the company development (paths), the current position, and the future
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direction. These interview topics are very similar to Teece et afl.’s (1997) three dimensions of
dynamic capabilities, e.g. position, paths, and processes. The intention of these interviews was
to hear the company story from objective sources. The managers that were interviewed had
been selected by means of a profile that had been sent to the firms in advance.

Additionally, we selected relevant company documents, e.g. business plans, project
management procedures, amual reports and company reports. Secondary data sources were
consulted to obtain information from the companies, e.g. IDC, Gartner, EITO. Also a database
was developed contaiming a collection of web sites, professional journals, newspaper articles,
and research reports.

Use of self-rating scales

One might argue that the use of self-rating scales affects the reliability of information. The
use of self-rating scales for innovative success has been used extensively (Cooper &
Kleinschmidt, 1995). However, concern has been expressed that these scale types are reliable
and unbiased. The use of self-reporting scales as performance measures has been criticised for
its subjectivity and danger of overestimation by respondents Chenhall & Brown, 1988). To
prevent the collection of unreliable data, multiple sources have been used. Furthermore, items
have been developed that describe the organisational routines in a firm. Using the
guestionnaire we collected data on facts that were not subject to subjective Interpretations my
managers.

Brownell & Dunk (1991} argue that the nature of any bias by self-reporting measures has
never been described or shown to impair the inferences drawn from the data. Venkatraman &
Ramanujam (1987, p. 10} support this observation by concluding that: ‘... neither type of
measure is intrinsically superior to the other ‘in terms of consistently providing valid and
reliable’ measures of performance...’. There is no convincing evidence that objective
measures, e.g. financial data, are either more reliable or valid in studies Brownell & Dunk,

1991).

Several studies on competencies use self-reporting scales to grasp the tacit concept of
competencies. We asked the respondents to report on objective organisational and strategic
items. Spector argued that the distortion of information under this condition ig more limited
than when subjective characteristics are being rated (McGrawth er af, 1995, p. 2606).
Crampton & Wagner (1994), on the basis of a meta-analysis of 42934 correlations published
in 581 articles, also argue that self-report measures are not less reliable than objective
measures. In their study on team performance in new product development, Ancona &
Caldwell (1992) use subjective ratings for measuring competencies. They argue that:
subjective performance ratings are most often used to make budget and promotion decisions;
they are related to final performance evaluation, and objective results are often the resultant of
subjective ratings... .

6.5 ICT Study Sample

The aim of this study was to present a broad picture of innovation in the ICT industry.
Therefore we opted for a meaningful sample, rather than a random sample for statistical
generalisations. The research concentrated on all activities across this industry, The emphasis
was to be more on the complete range of ICT activities than on the statistical
representativeness. Another argument for adopting a cross-industry perspective is the
existence of ‘mixed companies’. These firms perform the complete range of the 1CT chain,
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e.g. software development, implementation and systern maintenance. This strengthened our
belief that the sample should include the whole range of ICT activities, instead of focusing on
one ICT activity alone. In order to obtain a complete image of innovation in the ICT sector we
mtended to analyse innovation in such activities as software-package development, software
tool development, system maintenance and control, and posting ICT personnel.

At the same time we also wanted to include small and medium-sized firms as well as large
firms in the sample, once again with the purpose of obtaining, a broad picture. Furthermore
we gelected firms that conduct all business functions that are relevant to inmovation. This
implied that firms with large R&D centres located outside The Netherlands (e.g. Silicon
Valley) were excluded from the sample. These firms performed their own technology
development. All firms should perform their own marketing, production and R&D activities.
We excluded firms with less than 20 employees from the sample, in order to ensure the
presence of all business functions. As a consequence hardware companies fell out of the range
of the study because there is only one hardware firm in the Netherlands that performs its own
R&D. These initial requirements have been composed in order to control for the autonomy of
the firm (Child, 1984).

Sample selection procedure

A database from the sector organisation FENIT Federatie Nederlandse IT) has been the
starting point for the sample selection. This organisation represents 180 ICT firms in The
Netherlands, which represents 90% of the Dutch ICT market in terms of turnover. Before
selecting the firms we defined three classes of ICT companies:

® Software developers, whose main activities are basic research, applied research,
development and distribution of standard application and system software packages and
development software (case tools).

®  System integraiors, whose main activities are services for system and network integration,
and the development of customised software, including consultancy and software-
maintenance and training,

o System and network control and maintenance, being services firms that provide
outsourcing and outsourcing services for systems and networks,

Sample selection took place in two parallel steps. First, all of the 180 FENIT members were
invited to participate. On the basis of this invitation, 15 finns agreed to participate right away.
At the same time we took a random sample of 70 firms from the population of 180 FENIT
companies. These companies were contacted both by snailmail and telephone. A great many
follow-up telephone calls resulted in another 14 firms that agreed to participate. In parallel,
we selected B0 firms from a database of 2,749 companies, of which 2,500 appeared to be
appropriate. This database contained a lot of very small companies (less than 10 employees),
many ‘mixed companies’, as well as companies that perform irrelevant activities. These 80
firms selected from this second database were not a member of the sector organisation. This
resulted in another 6 firms that wanted to participate in the study.

What are the results of the sample selection and what are the characteristics of the sample of
32 companies? The sample of firms represents a total revenue of 3.,970 million guilders in
1995, 4,200 in 1996 and an estimated revenue of 4,500 in 1997. The sample covers 25% of
the total 1ICT market in terms of revenue. The firms employ 24% of the total ICT personnel in
the sample. Remarkably, the number of companies in the sample represents 5% of the total
number of companies on average. 5% of the ICT firms produce 25% of the total ICT market
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revenue. The reason for this percentage 1s the huge amount of very small ICT firms, with less
than 10 employees. Table 6.2 provides some other sample characteristics of interest.

In this way we tried to compose a group of firms that characterise the entire ICT sector. The
adoption of a case survey enabled us to obtain a large amount of contextual data. The most
important market players were included in the sample. At the same time the sample
represented a large part of total ICT sales in The Netherlands. This gave us the opportunity to
generalise some of the findings to the entire ICT population.

Table 6.2: Sample characteristics

ICT revenue of the 32 firms: 60% services, 24% software and 16% hardware activities.

25% of the firms are specialised in software development and implementation.

With the exception of thres large firms, the top 10 of largest Dutch ICT firms is included in sample.
Two ICT firms belong to the top 50 of largest European ICT firms.

Firms ranked according to revenue, employees, profit and scatier in time.

25% of the system integrators and software firms conduct international business.

15% of the firms are subsidiaries of European or US firms.

At the time of the research, 20% of the firms was actively involved in an acquisition.

At the time of the rasearch, three firms were facing serious organisational problems.

The sample includes high-growth firms and firms with below market average growth rates.

The sample does not include small firms with less than 20 employees and technological start-ups.
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Sample limitations

The nature of the study implies that it is limited by the traditional pitfalls that exploratory
research entails. Work remains to be done to generalise the conclusions beyond this sample,
as they need to be tested in a larger sample. Because of the small sample size and the non-
randomness of the sample units one needs to be careful with respect to the interpretations that
have been made. A more comprehensive and larger research analysis can provide important
insights for the development of competence-based perspectives of innovation. However, the
richness of the data set and the representativeness of the firms in the sector seem to offer solid
and reliable findings.

Use of performance benchmarking

Benchmarking is a performance measure and evaluation technique. Benchmarking is used to
gain knowledge about a firm’s relative performance. It can serve several goals. First,
benchmarking serves to compare core activities with best practices. Second, it is an
instrument that can be applied as a steering device for process improvement. And third, it can
be a motivation tool for better performances of employees (Zairi, 1996). One can identify four
tvpes of benchmarking, e.g. intemal, functional, competition and generic. Benchmarking
provides a strategic reference point for an organisation to make decisions Bamberger &
Fiegenbaum, 1996). Decisions are made in a context of uncertainty and complexity. Decision-
makers are keen to obtain as much information as possible to reduce the risk of taking a
wrong decision, Benchmarking is a powerful tool to obtain relevant information.

According to these researchers, different theoretical perspectives of the organisation use
alternative mechanisms of comparison and evaluation. They distinguish between internal,
external and time-dependent reference points. Internal organisational goals and capabilities
are critical reference points for resource-based perspectives (Barney, 1991). Perspectives like
competitive position and resource dependence use external comparisons. Bamberger &
Fiegenbaum (1996) combine these internal, external and time-based points proposing a
strategic reference point theory, i.e. a configuration of the three dimensions. In their opinion
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management evaluates the current position on the environment, the internal processes and
routines and the past actions and future opportunities.

In this study we used a metaphor to describe the differences in performance between firms. In
eyeling terms we designated firms as frontrunners, members of the pack and laggards. Foster
(1986) called the first category the attackers. The firms that participated in the study received
a benchimark report containing detailed information on relative performances and activities.
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7.1 Introduction

The outcomes of the ICT study may differ from research studies conducted at MERIT, using
samples of companies in different sectors. Therefore, we will also discuss whether success
factors are typically non-sector-specific, or have appeared solely in the present ICT sector
study. In particular, this study has been compared with a study by Cobbenhagen (1999} on
success factors in 30 different industry and service sectors. The following chapters will reveal
that a large number of the success factors identified here also appeared to be critical in the
above-mentioned study on effective innovation by Cobbenhagen. An additional set of success
factors that we found is probably contingent upon the ICT sector. This has provided us with
new insights into an interesting and booming sector, which has undergone a lot of
developments.

In the early 1990s, the ICT sector was facing an image problem due to the lack of growth,
unreliable hardware suppliers, the effect of an economic slowdown, clients freezing their ICT
expenditures and a guestionable quality and service level of many suppliers. All of these
developments had a damaging impact on the sector and resulted in companies slimming,
Companies disappeared altogether and there were a lot of take-overs between hardware,
software and service providers. Later in the 1990s, the economic tide changed. Suppliers
became more known as reliable business partners, ICT expenditures were on the rise, and the
higher quality of personnel contributed to an improved sector image. New business lines
emerged, such as ERP implementation (enterprise resource planning), CRM (customer
relationship management) consulting and e-commerce.

One of the factors causing these growth rates in the late 1990s was the higher demand for
client-server solutions in the hardware sector. Increased quality, speed, reliability and
performance of computers also boosted hardware sales. Firms were investing in systems and
networks and became more confident about relying on ICT for their business processes. The
services sector profited from the increased demand for consulting, facilities management,
system and network implementation, and operation services. Firms invested more in these
areas of ICT in their search for more effective business processes to get ahead of competitors.

The more recent Millennium and Euro conversion projects led to steeply rising turnover
figures of ICT companies. Before the twentieth century came to an end, computers had to be
adjusted to deal with the change in date. Inventory systems, distribution centres, reservation
sysiems, process monitoring systems, etc., had to be adjusted in order to prevent systems
downtime.

The most dominani development in the ICT industry was the emergence of the Internet.
[ntegrated business networks in the business-to-consumer and business-to-business markets
provided new roles for ICT. ICT was connecting persons, consumers and business enterprises
throughout the world, irrespective of time, geographic or organisational boundaries to form a
"network area" as it extended the reach of every individual to communicate and share
information. New business was arising from the emergence of networks, including electronic
commerce in retailing and finance, the most prominent today. But also transport reservations
in the hotel and flight industry were booming. About 68 million people were using the
Internet and online service in 1996 (EITO, 1997, p. 144). Estimates pointed at that time to a
100% growth annually.
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In this hectic business context, the research study identifies a number of interesting insights in
the ICT sector that are not explicitly addressed in the innovation literature. In addition, the
analysis might reveal success factors, e.g. multidisciplinary teams, that are often taken for
granted in the innovation literature, but that do not appear to be relevant in the ICT sector. We
also expect several interesting outcomes on the strategy of ICT firms (see box 7.1).

Box 7.1. Strategy in theory and in practice

The reader therefore needs to bear in mind that we have taken a snapshot picture of the
landscape of innovating 1CT firms. This means that key success factors are perishable and
subject to depreciation both in ferms of time and business. A last note for the reader is
concerned with the purposeful use of a multiple success eriterion. Because we were interested
in more than one overall dimension other than newness of a product, it wasg our intention to
cover different facets of innovation. Multiple indicators were used, which cover a widespread
range of success rates, e.g. combining measures from objective data measurement,
management ratings, financial figures, etc. Also, similar to other innovation studies, we tried
to make use of both qualitative and quantitative data accessibility.
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In the last part we explained our research viewpoint. The companies were examined from
different research angles (both inside information and external information of the company)
and with different research lenses (e.g. strategy, organisation and technology). Over 100
interviews, lasting more than one hour each, were conducted in combination with a large-
scale survey incorporating more than 500 variables per company. The aim was not (o acquire
a vast amount of quantitative and qualitative data, but a rich set of data to find success factors
that differentiate the frontrunners from the members of the pack.

The basic assumption is that there exist strategy elements that discriminate between

successful innovation and less successful innovation. To do so we distinguish between two

kinds of success factors:

- Key success factors. A variable is designated as a key success factor when the cosrelation
between variables and the overall success measure is statistically significant.

- Discriminating factors. In the study we refer to high and significant correlation
coefficients on the individual success criteria.

The aim of this chapter is to provide insight info both the key success factors and the
discriminating success factors in the areas of:

- business strategy,

- innovation strategy,

- strategic priorities over different time periods.

Success criteria have been checked for their contingency, applicability, relevance and validity
in the ICT sector. In particular, we are interested in identifying sector-specific vs. non-sector-
specific success factors. We compare the ex-post outcomes with what is known from the
literature and other MERIT studies. In is not our intention to present the outcomes of this
chapter as a possible support, rejection or as being inconclusive to a well-formulated
hypothesis. The expectations on organisation and strategy, which were laid down in Chapters
2 1o 5, will be discussed. We want to observe and explain the presence of these important
subjects in the ICT sector.

The main focus of the study is the use of a multiple success criterion as explained in Chapter
5. The aim of this study is to both identify and explain the key success factors. In order to
present the outcomes in a readable manner we will first present an overview of factors that
might be relevant to innovation in the ICT sector, based on the findings in Chapters 2, 3 and
4. At the end of part Il we will return to this overview to see whether:

s strong and significant support was found;

& some support was found;

¢ the outcomes were inconclusive;

¢ the outcomes indicated a reverse relation of the one assumed; or whether

¢ it was mmpossible to fest the variable’s effect on innovation success, or the variable’s
effect was not tested.

Chapter 9 lists the range of success factors incorporated in the survey in the ICT sector. This
list has been compiled using an extensive key success factor overview {Chapter 2} and the
replication of the survey of the preceding MERIT innovation study (Cobbenhagen, 1999).
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7.2 Strategic Factors

Innovation can be a matter of strategic importance for companies. It is a competitive weapon
to expand and/or strengthen the core business of an enterprise. This strategic importance is
reflected in attaining market share, outclassing competitors and attracting new customers. In
this context, the company’s sirategic vision of innovation tells us something about the firm's
aspirations. In particular, we looked at innovation awareness and strategic commitment of
companies.

The first survey question was to identify the awareness in (top) managers of the relevance of
innovation. Given the intensive strategy discussions that were recorded (see box 7.2), a clear
vision of innovation could be expected. The respondents, a CEO or managing director, had to
define innovation. To give some anecdotal case examples, box 7.1 presents a number of
managerial quotes. We observed that firms have different visions of what innovation actually
is.

Box 7.2: Management quotes of ICT firms on innovation

Management priorities:

Managers have to make choices. These choices are reflected by the policy priorities of the
firm. Measuring the policy agenda at two time periods might identify the path dependency of
the firms. Priority setting for successive time periods was used as a way of acquiring a clear
indication of the companies’ awareness and choices regarding innovation. [n the survey these
strategic priorities were measured for two time periods: 1988-1992 and 1992-1996. In today’s
competitive ICT markets it is more difficult for managers to set priorities. More complex
technology issues have to be addressed at the same time. We assumed that ranking a set of
business issues might suggest how much attention is actually devoted by the management of
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an ICT firm. The survey presented more than 20 strategy items, which had to be ranked
according to the company’s priorities by the respondents. Innovation issues were presented in
addition to issues such as cost efficiency, market share increase and organisational redesign.

Innovation strategy style:

Secondly, we tried to find out if innovation was also expressed in the company’s business
strategry. The survey presented a set of questions aimed at labelling the strategy of the firm. In
this way, the study looked for a more detailed characterisation of the innovation dimension in
the business strategy. Based on the MERIT survey we provided CEOs and managers with a
set of strategy descriptions. Labels such as creative inventor, first mover and technology
imitator have been used to indicate the firm’s strategic focus on new markets, technologies or
competencies.

Resource capacity commitments:

Thirdly, we raised the question as to whether this commitment to innovation was actually
implemented. The realisation of innovation efforts requires the allocation of such resources as
time and money. The survey included resource criteria to indicate the actual commitments to
innovation. In other words, it indicated how much money and time was (structurally) spent
and o which activities,

7.3 Strategic Priorities on the Management Agenda

Results

To provide insight into the management agenda, the respondents were asked to mark their
policy priorities. A total of 25 topics were presented with a 1 to 5 Likert-type scale ranging
from low attention to top priority. Figure 7.1 provides the descriptive data for the most
important topics. As we observed previously, strategy is a core discussion topic in the ICT
sector, What then is its impact on the management agenda? The retrospective data reveal that
the management agenda has drastically changed over time. The subjects that were high on the
agenda years ago have been replaced by new topics such as a focus on core business and
quality. The topics that attracted little attention in the period 1988-1992, such as fraining, new
internal information systems and market co-operation, have been given reasonable to high
priority more recently (1992-1996). The most urgent topics attracting management attention
are quality assurance, profit improvement, recruitment of personnel and concentration on core
activities. We will discuss these into more detail below.
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Figure 7.1: Strategic priorities for ICT companies

pompebiralion o9

cofa agiivities

prafit
provament

persanngl

repenitment

productivity

improvemant

qualiiy ¢ssurancs

markatshare

inereanse

tusnover growin

producirengwal

sducetion &

teaining

czasfreduction

precess

innovation

hardly any ow reasonuble high top
attention priority axteqion prigsity ity

Concentration on core activities

This topic has been given the highest priority by the majority of ICT companies in the sample,
which suggests that software producers and service providers have fundamentally
(rejdiscussed their own business. Interview data reveal that companies have investigated their
value chain to identify those activitics that generate most added values. Also activities outside
the core portfolio have been assessed in terms of their synergistic advantages. This movement
of making organisations ‘lean and mean’ has resulted in throwing away ‘excess weight’.
Business activities that do not directly contribute to strengthening the core business are
abandoned.

Enterprise growth

Expanding current business has been a high priority for both software developers and service
providers. The management of ICT companies has put growth-related matters high on the
policy agenda. Throughout the last ten years, growth of turnover has been given reasonable to
high priority. It was the most important policy matter during the 1988-1992 period. Turnover
growth is regarded as a key management objective that attracts constant attention. The
increase in market share continues to be a dominant item for expanding a company's business.
Directly related to enterprise growth is personnel. The shortages of ICT labour supply are a
dominant restrictive factor for further growth of companies, resulting in a relatively high
priority for personnel recruitment. Another key priority at the top management level is an
increase in employee productivity. Due to the rapid growth, the organisation of the company
was often neglected, leading to high costs. Competitive pressure and the need for fast and
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high-quality product and service delivery might explain the increased need for more efficient
working methods and productivity increase,

Innovation

Innovation is not among the top three priorities of the management of ICT companies.
Product renewal is the first innovation-related aspect and one of the important topics
mentioned. In the 1992-1996 period, process innovation attracted more attention. The item
shifted from the range of reasonably important to high-priority matters. The same “path-
dependent”™ movement can be found for product renewal, although the increase in priority was
less spectacular. Product renewal was among the highest priorities five years ago. The
attention for growth and profit improvement was of most concem for top managers. Product
renewal as such was not one of the hot topics on the agenda.

Quality assurance

This topic gained several places on the management agenda as compared to a number of years
ago. In a study of more than 60 firms Cobbenhagen, 1999) this issue was given only
moderate importance. The attention attached to quality by the top management of ICT firms
indicates that it is a dominant subject in today’s ICT markets. Quality assurance had a low
priority in the period 1988-1992, but is among the high priority matters for management
today.

Business-specific priovities

We were interested to see whether the data suggest a distinction between the policy agendas
of software producers and service providers. It appeared that software producers specifically
focused management attention, for the period 1988-1992, on:

- product renewal, e.g., new server platforms based on new technologies;

- trnover growth, e.g., partnering with service providers;

- increase in market share, e.g., take-over of smaller competitors.

Remarkably, top priority was given to the following subjects in the period 1992-1996:

- proeduct and process innovation, e.g., a decision by a large company to set up an
independent innovation unit;

- productivity improvement, e.g., a training programme for Java software developers;

- goncentration on core activitics, e.g., a developer of lransaction software decides to
withdraw from billing services.

The strategic subjects for ICT service providers are similar to those of software producers for

the period 1988-1992. In particular, the focus on turnover growth and market share increased.

However, the policy agenda of service providers in the 1992-1996 period changed and

focused on three subjects, listed in order of priority:

- recruitment of personnel, e.g., a hardware maintenance company started recruiting higher
vocational education ("HBO") students);

- core activities, e.g., a software maintenance company withdrew from PL ! programming;

- profit improvement, e.g., a software developer made low return on investiments.

These variables might explain a clear distinction in strategic focus. Software producers tend to
focus more on innovation, whereas service providers concentrate on growth and result
improvement. As the strategic discussions in the ICT sector are thriving (see box 7.3), these
findings do not differ from our expectations that companies differ in strategic focus. The next
question to be raised, of course, is which management choices and actions really matter for



An Empirical Study on Key Success Factors in the ICT Secior 13

excellent innovation performance. To investigate the impact of policy priorities, a comparison
of correlation coefficients reveals more than a mere comparison of the averages of variables,
as done previously.

7.4 Key Success Factors in Strategic Priorities

Table 7.1 shows the correlation coefficients of the analysis of the strategic priorities and the
innovation success criteria. The table reveals the correlation between variables, but
reservations need to be made because no high correlation levels were found.

Table 7.1: Correlation coefficients between strategic priorities (period 1992-1996) and

performance

performance overall  process portfolio growth  opportunity  project  quality
dimensions SUCCESS SUCCBSS  SUCCEeSS  SUCCeSS  SUcCess SUCCESS
1. Concentration on 21 30"

core activities
2. Profit improvement -37* 28*
3. Productivity growth -.35% 29*
4.  Turnover growth 28"
5. Quality assurance .33* A
6. Product renewal A4*
7. Training .28*
8. Process innovation .39+
9. Customisation
10. Expand distribution channels 24
11. Technical co-operation 38 -.36%
12. Protection intellectual 32

assetls

Strategic variables for the period 1992-1996 are listed in order of decreasing average priority (* denotes
significance at the .05 level and ** denotes significance at the .01 level). Significant correlation coefficiants in the
range 0.3- 0.4 are shown and remarkable correlation resulls

The results of the correlation analysis must be interpreted tentatively as most coefficients are

in the range of 0.3 to 0.4. The correlation analysis indicates that:

- the overall success factor and the quality measure significantly correlate to the quality
assurance variable;

- the process success factor is typified by differentiating factors such as training, process
innovation, technical co-operation and protection of intellectual assets;

- the growth success is negatively correlated to differentiating factors such as profit
improvement, productivity increase and technical co-operation;

- The opportunity success is positively correlated to differentiating factors such as profit
improvement, turnover growth and expansion of distribution channels;

Strategic priorities in retrospect. 1988-1992

To provide an indication of the changes in strategic prioritics over a longer period of time, the
same configuration of variables have been measured on the time axis, covering the years 1988
until 1992, When presenting these retrospective variables to the respondents, we explicitly
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asked managers to look back in time to prioritise policy items. The retrospective data set can
provide insight into how managers perceived changes in strategic priorities. To some extent it
also provides, in retrospect, a kind of pattern in the strategic priorities and the priority setting
of ICT firms, based on managers’ perceptions (cf. Van de Ven & Poole, 1990).

On the basis of the correlation analysis we are able to make a number of observations. First,
the strategic priorities for the 1988-1992 period differ from those for the period 1992-1996.
Table 7.2 gives the correlation results. Second, the owverall success measure negatively
correlates with productivity growth. Furthermore, a high prioritisation by companies for
product renewal between 1988 till 1992 also correlates, but not significantly, with overall
performance (.22) and process success (.24). The process success criteria indicates that they
are be driven by:

- cost reduction,

- protection of intellectual assets

Table 7.2: Correlation coefficients between strategic priorities (period 1988-1992) and

perfermance

performance overall  process portfolio growth  opportunity project  quality
dimensions SUCCESS SUCCESS SUCCESS SUCCESS  SUCCeSS SUCCESS
1. Product renewal 22 .24 29"
2. Personnel recruitment .29
3. Cost reduction A3
4.  Productivity growth -.28°
5. Process innovation -32
6. Training .28 -.34*
7. Protection intellectual

assels 37
8. Technical co-operation -.39"*
9. Acquisition of the firm 31" 30

Sirategic variables for the period 1988-1992 are listed in order of decreasing average priority
(* denotes significance at the .05 level and ** denotes significance at the .01 level).
Significant correlation coefficients in the range 0.3- 0.4 are shown and remarkable correlation results.

7.5 Discussion: Strategic Priorities

At the beginning of this chapter we implied that there is a difference between what is said and
what is actually true about strategy in ICT firms. In this section, we will see that many firms
acknowledge the strategic relevance of quality and core competencies and at the same time
that firms differ in their timing of strategic priorities.

Ouality assurance

As shown in box 7.3, quality assurance is significantly associated with the overall innovation
success dimension. Quality assurance has become a dominant and structural item in the
business operations of ICT companies. The argument for this high priority setting may lie in
the belief that companies view quality as a differentiating factor. Equally relevant is the fact
that the ICT sector has for many vears suffered from an image of projecis that went over
budget and time deadlines. In order to improve their image and operations, a lot of ICT firms
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have started to articulate the quality of the product and service offerings. The attention for
quality matters can be found in their increased dedication to service level agreements as a
means of ensuring the delivery of services as promised. In various instances, case material
indicated that quality assurance is a spearhead and integral part of the strategic plan and
policy of the company (see also box 7.3). Their focus on quality was a returning and explicitly
stated element in their striving for highly qualified people and high-quality products and
services.

Box 7.3: Focus on quality in ICT firms

Concentration on core activities

Table 7.1 also shows that the variable ‘concentration on core activities’ is moderately
correlated with overall success (r=.21}. This variable is significantly correlated with project
success (r= .30*). Concentration on core activilies is a differentiating factor. This topic
attracted a lot of attention in companies in the late 1980s and 1990s. In line with concepts like
‘business process reemgineering’ (Hammer & Champy, 1993), ‘lean and mean’ and
streamlining (Cobbenhagen, 1999; Den Hertog & Huizenga, 1997}, the emphasis is on ‘doing
the right things” and ‘doing the right things right’.
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Streamlining was also an important policy issue for frontrunners in the preceding study
{Cobbenhagen, 1999}, whereas pack members devoted less attention to this issue. The ICT
study confirms that companies pay attention to streamlining and focus on the core activities.

On the basis of the correlation outcome, one might argue that ICT companies that have
concentrated their business activities are also more successful:

- at selecting potentially profitable new product ideas, and

- at turning innovation projects into commercial viable products and services.

This might indicate that a firm restricting itself to its core business activities also involves the
careful selection of new product ideas, that is, selects ideas that fall within the range of core
business activities, This means that firms developed products and services that did not take
the firm into new and unfamiliar markets, nor required technology that was totally new for the
firm.

A next set of key success factors relates to priority for turmnover growth, profit improvement
and expansion of distribution channels. Firms that prioritise these matters are particularly
successful in generating profit and turnover from eniering new markets (opportunity success).
The process success dimension is most significantly related to technical co-operation and
management attention for process innovation. This means that companies that have directed
most attention to improvement of operational processes and invested in strengthening
technical partnerships excel in process success (box 7.4). Managers that deliberately prioritise
process innovation high in their company, also excel on this performance aspect.

Box 7.4: Improvement of operational processes

Strategic priorifies in retrospect

When we look at the results of table 7.2, it is remarkable that early timing can contribute o
success. The ICT companies that viewed the recruitment and retention of professionals as a
high priority belong to the more successful innovators. This topic differentiates frontrunners
from pack members. The argument is particularly relevant, given the fact that ICT persornel
are 3 SCArce resource.

Another interesting outcome is concerned with firm acquisitions. Acquisition of the firm is
significantly related to overall success (.31). The companies gave high priority to take-over by
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another firm m the period 1988-1992. This might suggest that firms explore new market
territory, obtain access to new areas of technology, or expand their business by taking over
another company.

Differences in timing of company policy

The timing of policy items is important to innovation success. This is in line with the MERIT

study Cobbenhagen 1999). Firms that address strategic issues at an early stage in their

management agenda and sooner compared to other firms will be more successful. With
respect to timing we found the following:

- Successful innovators address more policy items and take these into account earlier than
less success firms. To give an example, cost reduction is strongly significant to process
success. ICT firms that have addressed this issue sooner have a better chance of being a
successful innovator. The same applies to the recruitment of personnel and training. The
sconer ICT firms attend to these strategic issues, the better they score on the process
success factor.

- Success requires long-term commitment and devotion to key policy items. To give an
example, long-term devotion to product renewal is beneficial to the portfolio success
factor. This item is significantly correlated in both periods. The same holds true of long-
term devotion to training and process.

- Successful innovators differentiate by addressing the following issues sooner: less
emphasis on productivity growth, cost reduction, protection of intellectual assets and
acquisition.

This suggestion of timing differences in company policy was also considered in the preceding
MERIT innovation study (Cobbenhagen, 1999). Cobbenhagen supported the hypothesis that
fromtrurmers differ from pack members as to the timing of company policy concerning the
development of their competencies. In particular, the latter study concluded that frontrunners
address policy items earlier and pay attention to a broader range of policy items. Indications
were found that attention for organisational policy items (e.g. reorganisation, quality
assurance, training and acquisition of personnel) in the past decade is of importance to explain
current innovative success.

Also, support for this timing argument was found in a matched pairs study in the Netherlands
on differential performance of firms operating in the bears market (Schreuder erf al, 1991).
This study suggested that successful firms differed in their pro-active behaviour and vigour
when anticipating declining market demands. Successful bear-fighting firms take more
measures and take them earlier than less successful firms.

Looking at the difference between success and less success, several observations can be

made:

- fronfrunners encountered certain organisational issues earlier and hence had to address the
policy implications early, or

- frontrunners are more action-oriented and pro-active than less successful firms and are
better at foreseeing policy issues by picking up weak signals from the environment and
the organisation, or

- frontrunners have a more integral perspective of strategy and innovation and therefore
address issues broader and sooner, or

- by the very nature of the company culture, frontrunners know when to change and get rid
of built-in organisational routines and therefore concentrate on change issucs earlier.
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Each of these arguments might be true for ICT firms. Further analysis might provide more
insight into this point.

In summary, the ICT study confirms the aspect of timing found in other studies. Frontrunners
devote attention to policy items earlier.

7.6 Innovation Strategy Style

The presentation of strategic priorities in the previous section indicates some of the strategic
beacons and objectives of companies in the ICT sector. What about the strategic discussions
on innovation? Do managers discuss the innovation strategy as much as they discuss their
business strategy (see also box 7.2)7 This section will present a further analysis to identify the
strategic directions of ICT companies. In doing so, this study attempts to characterise how
thoroughly a firm’s strategy adheres to innovation in terms of the strategic focus on new
products, markets and technologies (see box 7.5).

Box 7.5: Definitions for innovation strategy style

Figure 7.2 presents the descriptive statistics. The average score is depicted next to the score of
the most successful innovator and the least performing company in this study. The lines show
the biggest difference between the average score, the score of the laggard and the score of the
frontrunner with regard to:

« the investment in R&D,

- the attention given to the existing product/market/customer portfolio,

- creativity and trend-setting, and

- learning from other market entrants,
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A comrelation analysis on these items has produced the following table (table 7.3). This table
shows that five ratings are significantly correlated to overall innovation success. Although the
outcomes should be considered carefully as the correlation ratings are not high, we can derive
three interesting categories of outcomes.

Figure 7.2: Innovation strategy style
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Category I variables with significant correlation to overall success
- trend-setter,

- relative R&D investment,

- desire (o be first market entrant

- business opportunity searching,

Category 2: variables with significant correlation with success criteria

The impact on the process success criteria can be exemplified by the four following variables:
early technology adoption, technology-driven strategy, anticipation of environmental changes,
and emphasis on knowledge development.

The impact on the growth success criteria is typified by the four following variables: creative
self-development, desire to be first market entrant, business opportunity searching and
anticipation of external change.

Category 3: variables with no correlation vesult
The ratings of the variables ‘market-driven” and *attention for stable product-market portfolio’
do not correlate with any of the success factors.
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Table 7.3: Correlation results of strategic characteristics and performance

performance overall  process portfolio growth  opportunity  project  quality
dimensions SUCCESS SUCCESS  SUCCess  SUCCeSS  SuCCess SUCCBSS

Innovation strafegy:
1. Trend-setier 37
2. Early adopier of
new technologies 31 -.32*

w

Technology-driven 34

4. Market-driven

Invest more in R&D 24 .34

than competitors

. Creative self-developer 30" -.25*
. Strong desire to be first 35 39 31

market entrant

@

=21

—3

@&

Learning from market leaders 22

9. Continuously searching 30" 25" 31
new business opportunities

10, Attention for stable product-

market-customer portfolio

11. Anticipate ervironmental 24* 24 27
changes

12, Emphasis on knowledge .38** - 24%
development

{* denotes significance at the .05 level and ** denotes significance at the .01 level)
Significant correlation coefficients in the range 0.3- 0.4 are shown and remarkable correlation results.

7.7 Discussion: Innovation Strategy Style

First mover and trend-setter

Ags illustrated in table 7.3, successful innovating firms differentiate by having the desire to be
a 'mover’ and ‘trend-setter’ w the market. Both variables reveal moderately sigmificant
correlation coefficients with the overall success factor (r= 037** and r= 035 **
respectively). The subject of lirst-mover advantages has gained attention in the literature.
Being a first mover reflects the drive and capability to be the first in launching new products
or services. Porter (1992) argued that it illustrates the firm’s objective to constantly broaden
and upgrade the internal strengths in order to sustain and extend its competitive advantage.
For the ICT sector, first mover indicates the firm’s willingness to be at the edge of new
technological applications (see box 7.6). A first-mover company tries to reap the economic
benefits (first-mover advantage) from entering a new business area, for example the e-
commerce market. Being there first may result in colossal turnover or profit growth or a
sustainable advantage. Hamel & Prahalad (1994) associate such company behaviour with
companies that are willing to deal with risk taking, with new market creation and with
“expeditionary marketing”. Companies stretch their strategy. Zander & Kogut (1995) refer in
this context to first movers as companics that have the strategic intent to develop unique and
differentiating competencies that are hard to imitate or transfer.
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Box 7.6: Trend-setter

Technology-driven

The analysis reveals that technology-driven firms that adopt technologies early excel in their
innovation process. Software producers that devote attention to leveraging in-house
technology might explain this. Large ERP-software producers possibly did so in a more
proficient manner than their competitors. Several studies have advocated that technologically
driven firms possess high levels of technical know-how and skills Moeneart ef al., 1990,
Booz Allen Hamilton, 1968; Allen, 1976). This study confirms that “technology-driven” can
contribute to innovation success, in particular process success (see also box 7.4 and 7.6).

Market-driven

The absence of a correlation of the variable market-driven is remarkable. Market-driven
reflects the quality of performing activities, such as preliminary market assessment, market
studies and customer tests. Empirical studies have recorded this to be positively affecting
innovation success leinschmidt & Cooper, 1991). It might be argued that this is not a
differentiating factor between the ICT firms. All firms claim to be close to the market and
interact with their customer. The interviews with the respondents have confirmed this
observation, as the majority of the respondents emphasised their market focus (see box 7.7).
ICT services providers pointed out that renewal of their services is not driven by technology,
but by customer demands.

Box 7.7: A market-driven software company

This outcome is particularly interesting in that it does not support the outcome of the MERIT
mnovation study (Cobbenhagen, 1999). In the latter study, the degree to which the firm sees
itself as being market-driven was a factor influencing a firm’s innovative success at a
statistically significant level. Here it is indicated that being market-driven is not a
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differentiating characteristic for ICT firms. It is not a factor that is separating the better
innovating firms from the less performing companies.

Creative self-developer

Burns and Stalker (1961} already argued that a lower formalisation degree in an organisation
contributes to a more open, receptive organisation, which is more creative and inventive. The
origin of creativity can lie in different sources, such as a strong empbasis on searching new
technology or markets in daily work practice, or from allowing slack resources in R&D. It can
also be associated with the organisation culture of creative destruction, informal
communication and dialogue (Abernathy & Clark, 1985). The creativity item in this study is
significantly correlated with the growth success criteria. This might indicate that creativity is
a rewarding atfribute for companies in the ICT sector. In an organisation, creativity may
substantially contribute to the uniqueness of new product designs and the innovative features
(De Bono, 1994),

Focus on product/market portfolio

A company might choose to manage a portfolio of products and markets as Porter (1985)
advocated. The rationale of such portfolio thinking is that firms can compete on market
segments, based on identifiable sets of products, customers and market segments. In the
theory of sirategy, within each of thesec segments, the enterprise can take up rivalry by
positioning their product against competitor products, eventually leading to a competitive
advantage. The actual ICT practice shows that firms' intentions do not seem to differ in terms
of this strategic behaviour. Managers are well-informed about their positioning and strategic
manoeuvring and how to gain competitive advantage. The statistical analysis also shows that
there is no actual relation with portfolio thinking and any of the success criteria. On the other
hand, this portfolio issue is subject to debate in the strategic literature. The resource-based
perspectives argue that competitive advantage from product-market positioning is only
temporary (Rumelt, 1991). Product market combinations are perishable and can be copied by
competitors. Competencies and tacit resources are unigue and hence an invaluable source of
competitive advantage. [n the next section we will go into a number of resource-based figures
in the ICT sector.

In conclusion, the analysis points to the idea that successful innovators seem eager to be
dominant market players and show trend-setting behaviour. Successful firms are furthermore
characterised by a constant search for new business opportunities and the perception of
comparatively high R&D spending.

7.8 Results: Resource Capacity

To determine the degree of resources devoted to innovation, we looked at several types of
resources included in the MERIT questionnaire (see alse Barney, 1989; Grant, 1991; Cooper
& Kleinschmidt, 1995). The following resource measures were used:

- R&D resources: R&D intensity, R&D allocation, R&D personnel;
- Human resources: education and training expenditures; and
- Technical resources: technological position, portfolio of technologies.

A traditional resource variable in the literature is the investment of R&D resources, measured
as a percentage of turnover (Cooper & Kleinschmidt, 1995). This R&D intensity figure
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reflects the level of R&D investments made by a company. In the literature a debate is being
conducted as to whether higher values of R&D intensity are related to innovation success
(Rothwell, 1992, 1994; Freeman, 1988). The descriptive data on R&D intensity of the ICT
companies reveal no consistent patterns between R&D, growth or finm size (see figure 7.3),
with the exception that software firms show relatively higher R&D percentages. Yet this
difference is not statistically significant.

R&D resources

A correlation anatysis on the R&D intensity variable, for successive time periods, reveals the
following. The correlation coefficients in table 7.4 show no significant results between the
variable R&D intensity and the overall innovation success criteria. Moreover, the variable
R&D intensity is only positive and significantly correlated with the portfolio success factor. A
significant correlation between R&D intensity and portfolio success was found for three
successive periods (for 1993 r=0.42, for 1994 r= 0.5 and for 1995 r= 0.55).

Figure 7.3: R&D-firm size
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R&D allocation

The relative amount of R&D investments only partly explains whether firms are successful at
innovation. The allocation of R&D resources also matters. To what kind of innovation
activities are R&D resources allocated, and are there differences in expenditure patterns? In
order to identify possible differences in R&D spending, respondents were asked to breakdown
their invested R&D resources into a predefined set of R&D activities. Descriptive figures in
table 7.4 show that 60% of R&D went into product inmovation and 35% into process
innovation. This means that more than half of the R&D investments is focused on improving
and renewing products and services. This finding might indicate that ICT companies are more
inclined to invest in innovation through new products and services and less inclined to
innovate through new or improved processes.
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Table 7.4: Allocation of R&D efforts

Percentage of R&D investrments allocaled to the following activities (N=30}):

R&D focused on product & service innovation 60 %
R8D focused on process innovation 35 %
Other 5%
Total 100%

Table 7.5 presents the correlation coefficients for the variable that measures R&D resource
allocation. This variable measured the percentage of R&D allocated either to product
(including service) innovation or process innovation.

The correlation analysis results indicate that the variable ‘R&D resources allocated to product
innovation” significantly correlates with both overall sueccess (r=47%) and with project
success (r=.64%%),

R&D personnel

Another resource variable is concerned with the number of R&D employees (measured in
full-time equivalents). This variable can indicate a possible association between the absolute
number of people working on R&D and innovation success. In this study a split is made
between:

- the internal R&D personnel, and

- the R&D personnel, external to the company.

The latter can entail outsourcing of R&D activities, joint R&D projects or the hiring of
external R&D professionals. When we take a look af the figures presented in table 7.5, the
total amount of R&D efforts might indicate low but significant correlation coefficients (~
r=(0.39%) with two innovation success factors: portfolio success and growth success.

A breakdown of the total number of R&D human resources shows a slight difference:

- internal R&[): the number of internal R&D employees is positively significantly
agsociated with growth (r=39%)

- external R&D: the correlation analysis reveals that the number of external R&D
cmployees is supportive to portfolio renewal (r=39%).

Human resources

Another question in the context of resource-based approach to innovation is how the success
factors relate to companies' expenditures on personnel education and training. Especially the
services part of the ICT sector is a knowledge- and people-intensive business. Investments in
employees, through training and education, can be regarded, particularly for service providers,
as an indication of the investments in innovation. Descriptive figures for education and
training show that average expenditures have risen. Company data indicate that firms have
substantially increased their education expenditures from 2.8% in 1993-1994 to 3.5% in 1995-
1996,
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Table 7.5: Correlation of R&D resources and performance

performance overalt  process portfolio growth  opportunity project  qualily
dimensions SUCCESS SUCCesS SUCCess SUCLESS  SUCCess SUCCRSS

RE&D resources:

R&D intensity 1993-94 40

R&D intensity 1994-95 B

R&D intensity 1995-96 BE*

R&D aliocation:

product innovation 47 Gane

process innovation:
R&D personnel
Totat number of R&D resources

in ful time equivalents .39* .35°
internal R&D (in fte) 39
external R&D (in fle) it B

Education & training expenditures:
for 1993-1994 42
for 1994-1995 .38

Technological resources:
technological position 31 40 37
portfolio technologies 3 AT 39"

{* denotes significance at the .05 level and ** denotes significance at the .01 level, results > 0.3 are shown)

When we look at the correlation resulis in table 7.5, the figures show no clear relation
between the HR expenditures and the overall success factor. Remarkably, the HR variable is
only correlated with the growth success factor for both time periods. One would expect the
market to reward investments in human resources, especially if the labour market shows
severe signs of labour supply shortage. One would expect firms that take good care of their
employees by training and educating them to be more successful. Yet the figures indicate no
sign of reward other than growth of the firm, implying that company growth and increased
personnel recruitment are closely related.

Technological resources

The above-mentioned resources were measured in quantitative terms. The survey also
included a qualitative measure for resources. The technology managers were asked to state:

- the technological position relative to their competitors, and

- the technological portfolio relative to their competitors.

For example, technologies for such software programming as Java, Oracle, C++ as well as
technologies for object-oriented programming. Table 7.6 shows the correlation coefficients of
the technological resources. The proficiency of technologies mastered by the firms correlates
positively to overall innovation performance. In particular, it bears a strongly significant
correlation with portfolio success {.40) and opportunity success (=37), albeit at low levels.
Similar figures apply to the variable measuring the portfolio of technologies internalised by
the company.
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7.9 Discussion: Resource Capacity

At the beginning of this chapter we stated that strategy and competencies were well-discussed
subjects In the ICT sector. In actual practice, however, the implementation and
operationalisation of strategy were less clearly defined by managers. This ‘strategy in action’
would mean that firms make different choices about resource investments. Is this really the
case? Before starting this discussion, it should be observed that the outcomes of this section
should be interpreted carefully. The correlation figures are based on a small sample.

R&D intensity

Interestingly, R&D intensity only correlates with portfolio success, and not with any of the
other success measures. The figures show a wide range of percentages spent on R&D (see box
7.8). Furthermore, this correlation is repetitive as it accounts for three success time periods. It
is interesting to observe the meaning of this correlation. Going back to the definition of the
criteria (see chapter 5), the portfolio success criteria measures the contribution to turnover and
profit, by comstantly developing new products and services. The correlation result might
indicate that firms investing in R&D are continuously successful at developing profit- and
revenue-generating new products and services.

Box 7.8: Differences in R&D figures

R&D allocation

The allocation of R&D to product innovation is g key success lactor. It is also related to
pmjcu success. As stated in chapter 5 the project success measure consists of two variables,
Le., one measuring ‘the percentage of new product ideas’, and the other measuring ‘the
percentage of innovation projects actually launched into the market’. The results suggest, first,
that ICT firms spending more R&D on product innovation have a higher percentage of
successful new product ideas. Second, ICT firms allocating more R&D to product innovation
have a higher percentage of products and services actually being launched in the market.

R&D personnel

We observed a correlation between internal R&D personnel and the growth success factor
(r=39%). This positive figure might suggest that an increase in internal R&D is beneficial in
terms of growth. Next to internally conducted research and development, a company can also
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decide to (partially) outsource research and development activities to external parties like
research & development centres, networks or technology laboratories. In this study we refer to
such activities as external R&D. The correlation analysis reveals that conducting external
R&D activities support the renewal of the product portfolio. This finding implies a
contribution to turnover and profit resulting from new products developed by external
researchers and developers.

Human resources

A remarkable finding is the absence of a correlation between training expenditures and overall
innovation success. The ICT sector is perceived as a sector with a scarce supply of ICT
personnel, while companies invest fairly large amounts in education and training. A detailed
analysis of the education and training expenditures reveals the existence of large differences
between firms. Expenditure rates differ from 0.5 percent of total turnover for some companies
to over 10% of total turnover in education and training for others. Differences in companies
can be based on differences in opinion of holding on to employees to ensure a low percentage
of personnel turnover. Additionally, companies scem to differ in opinion on employee
training to ensure the value of an employee to the company. Why do companies spend over
10% on training? First, some companies with high expenditures do so to upgrade the skills of
their employees, either because clients require up-to-date skills or because new technologies
make existing skills obsolete rather quickly. These companies invest heavily in personnel to
develop new skills, for example object orientation, client server maintenance skills, Java
script skills (see also box 7.9). Second, some companies show high scores on their education
and training expenditures to strengthen their recruitment efforts. These firms try to
differentiate in the labour market, e.g. through weekly recruitment campaigns and brand
building in newspapers, or special recruitment actions like flying with potential senior
colleagues.

The data of the regression analysis show that training expenditures were correlated with one
specific performance dimension, i.e., growth success {e.g. tumover and employee growth).
The training expenditures wvariable was positively significantly correlated for successive
periods, namely for the 1993-1994 period with v = 0.42, and for 1994-1995 with r= (.38,
Similar to the results on the internal R&D employee figures (see above), this association
might suggest two things. First, that firms heavily invest in high education and training and
realise high growth rates by quickly training new employees and posting them at clients. Or,
second, if might suggest that firms achieve high growth rates because they work with highly
qualified and trained employees. Both lines of reasoning might be true for the ICT sector (see
box 7.9). ICT companies can grow due to well-trained and professional personnel andfor to
extra investing in newly acquired personnel. At the time the ICT market was and siill is a
supply-dominated market.
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Box 7.9: Strategic goals for human resource management

The paradoxical outcome of this study lies in the high priority and attention given by firms to
human resources. Yet in itself it is not a success factor. The cases illustrated in box 7.9 show
the deeper and complex situations of human resource management in ICT firms. The motives
for human resource investments differ between firms, considering creative solutions such as
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subsidised training in company P, marketing HRM as core asset in company Q, or even taking
decisions as in company G to reserve a substantial amount of the profits for knowledge
investment. By taking a closer look at the core of the complex reality we find new answers,
which provide a deeper understanding of the actual practice. This research approach has
gaught us that a large(r) survey may not reveal the actual business rules behind management
topics. Rather, the supportive combination of qualitative and quantitative methods gives a
more complete insight into the way things work. In fact, this is one of the learning
experiences of the present research project.

Technological position

Both the technological position and the portfolio of technologies are key success factors for
ICT firms. They tell us something about the absorptive capacity of ICT firms. Absorptive
capacity refers , for example, to the extent to which new technologies are identified and used
to reduce software development costs or the transfer of technological knowledge from outside
the company. The MERIT study found contradicting evidence on the technological position
and portfolio of technologies. Using a similar operationalisation of the variable, this study
failed to find conclusive support for the idea that technological sophistication can be regarded
as a discriminating factor. Nor was there evidence that the breadth of technologies and
innovativeness were significantly correlated. This contradicting evidence might be due to the
scope of the previous study, e.g. a wide range of industries and service sectors. The [CT study
found evidence that the ICT firm’s technological absorptive capacity influences a firm’s
inpovative success, in particular the extent to which the ICT firms are prompt to detect and
adopt technological developments (see box 7.10).

Box 7.10: Technology-driven software developer

Summary

In this chapter we addressed the management priorities of ICT companies, their innovation
strategy style and the resources committed to innovation. We raised the expectation that these
topics would provide interesting outcomes, primarily because strategy is a hot discussion
topic in the ICT companies. The management agenda of ICT companies has drastically
changed over time. The subjects that were high on the agenda some years ago have been
replaced by such new topics as core business and quality. The subjects that were given little
attention in the period 1988-1992: training, new internal information systems and market co-
operation, acquired reasonable to high priority in the more recent period (1992-1996). The
most urgent fopics altracting management attention were quality assurance profit
improvement, recruitment of personnel and concentration on core activities. The policy
agenda of software producers and service providers differed in these aspects. With respect to
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quality assurance this seemed one of the key success factors. The data show thai
‘concentration on core activities’ is moderately correlated with overall success. The timing of
policy items is important fo innovation success. This finding is in line with the MERIT study.
With regard to the mnovation strategy style we observed that being a trend-setter, spending
relatively more on R&D than competitors, being the first market entrant, and business
opportunity searching are key success factors. Remarkably, the ratings on ‘market-driven” and
‘attention for stable product-market portfolio” do not seem to matter for success. With regard
to the resource capacity for innovation, the R&D intensity did not point to any relation with
growth or firm size of the companies. R&D infensity is not a key success factor in this study.
Nevertheless, the way R&D is allocated to product and process innovation is of interest. R&D
allocated to product innovation is a key success factor. Another remarkable finding is the
absence of a relation between training expenditures and owverall innovation success. As a
result of the need to constantly upgrade skills and quality of personnel this item does not seem
to be a discriminating factor. Finally, the technological position and the portfolio of
technologies such as Java and C++ exploited by a firm are key success factors. A further
comparison of these outcomes will be made in Chapter 9, where we will discuss the findings
with other innovation studies. In the next chapter we will further detail the subject of the
organisation of innovation.
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8.1 Quality Management

In the literature (D”Aveni, 1994; Den Hertog & Huizenga, 2000; Lemmink, 1991; Porter,
1985} it is argued that a client and quality focus have become essential entry conditions for
operating in the current competitive markets. The Dutch economy prospered in an economic
boorn in the late 1980s. Companies achieved high turnover and profit growth and started to
pay attention to guality. The issue of quality management showed up on the management
agenda through the development of quality assurance systems, certification and strict product
quality controls. In the same period, the ICT suppliers grew rapidly due to the high demand
for 1CT products and services. Yet ICT firms seldom addressed the subject of quality and the
quality levels that they offered their clients. During the economic recession in the early 1990s,
the Dutch companies, e.g. the banking, insurance and chemical industry and public sector,
primarily devoted attention to the reduction of costs. In addition to the efforts made to
downsize operational costs, the companies started to wonder if they received enough value for
their ICT expenditures from their suppliers. The firms had become aware of the high risks of
1CT dependency . At that time, reliability was a matter of great concern due to the increased
dependency on and performance of information systems for data transactions and information
handling processes (as illustrated by the software developer in the government sector in box
&.1). ICT became integrated into the primary processes of banks, traders, logistics companies,
and other organisations. System reliability could mean the difference between profit and loss.

As a consequence, the ICT suppliers were facing two strict market conditions: delivering
better quality and lower demand for ICT products and services. Clients of ICT firms had
numerous complaints about the quality of ICT products and services as well as the large
number of 1CT projects that exceeded deadlines and budgets (see box 8.1). The image of 1CT
companies was damaged. Clients had the feeling they had lost control over their ICT activities
and partly blamed their suppliers. They demanded better and high-quality services. Some
Dutch companies even sued their suppliers, for example HCS and Multihouse, for delivering
bad performance,

ICT suppliers reacted to the upheaval about their quality and performance and came up with
service level agreements on time, money and performance requirements. Ever since, 1CT
companies have adopted a far more critical attitude towards quality to better control ICT
projects. Other examples of the attention for quality include the use of client surveys and the
emphasis in brochures and websites on delivering quality. ICT companies also started
investing in the quality of products and services by recruiting and training quality personnel,
In the second half of the 1990s the economy had recovered and started to grow, which led to a
strong growth phase for ICT services.
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Box 8.1: The risks of ICT and the need for quality

In the questionnaire the respondents were asked to provide data on three areas: a) the presence
of a formal quality assurance systern and quality procedures; b) the presence of a quality
certification (e.g., ISO), and c) the perceived benefits of a quality assurance system,

The third variable was included to obtain an indication of the benefits for an organisation of
implementing certain quality procedures and standards. In doing so, respondents were asked
to point out the benefits they perceived, using a list of statements (see Appendix for the
relevant question). Descriptive statistics revealed the following figures:

- atotal of 50% of the companies reported to have a quality assurance system,
- atotal of 40% of the companies reported to be 1SO-certified.

Correlation analysis revealed that the variable ‘quality assurance system’ is modestly but
significantly correlated with overall success measure (r=29%). With respect to the variable
‘perceived benefits®, no significant findings were found between this variable and one of the
success factors, with the exception of one. There was a significant negative association {r=-
A40) between the variable ‘an increase of flexibility of processes’ and the ovérall success
measure.

Discussion

The first correlation finding might imply that the presence of a quality system is beneficial to
innovation. The earlier finding (section 7.2) is in line with the finding that better performing
firms attach a higher priority to the policy issue of gquality. The latter correlation is
remarkable, especially for a service-oriented ICT sector. It might indicate that a quality
system also has negative side effects, which might hamper the flexibility of the innovation
processes.

8.2 Project management
In chapter 2 we have discussed the role of project management. Tight planning and control of

an innovation project can be conducive to innowvation success. In order to explore the
relevance of project management in the ICT sector we have tried to measure the presence and



{82 Innovation management: How Frontrunners Stay Ahead

quality of project management and its impact on innovation success. In doing so, we have
mainly focused on the following dimensions, which are based on the MERIT questionnaire
{Cobbenhagen, 1999) and previous innovation studies (e.g. Cooper & Kleinschmidt, 1995);

- project planning dimensions, as a measure for the degree of detailed planning of an
innovation project, and

- project responsibility dimensions, as a measure for the degree of responsibility and
accountability of the project leader and the project tearn.

Both dimensions are an attemnpt to capture the extent to which companies have emphasised
the role of up-front development work and detailed market and technical assessment. Figure
8.1 provides the average figures for project planning. The figures show that companies' plans
start from financial targets (profit and turnover) and go/mo go decision points. Less emphasis
1s placed on plamning costs and time schedules.

Figure 8.1, Project planning

Y prissiy seting

Score:

1 = not mentioned in innovation
planning

3 = roughly mentioned in innovation
planning

5 = conerete defived in innovation
planning

ornakings Y pesimaneel ivaived
v

POt e 8 Yesr Tumovor afias s yRors

Results

The correlation analysis has led to the following findings. Significant results and overall
success correlations are shown. Concerning the planning variables, especially the priority
setting variable is significanily correlated with both the overall success factor (=26*) and
opportunity success factor (r=36%%). Stating the profit goals is also beneficial to opportunity
success factor (r=39%). Incorporating marketing targets into the project plan is beneficial to
the quality success factor (r=352%). As regards project responsibility, no variable is
sigmificantly correlated with overall innovation success. A remarkable finding is that the
responsibility for technical design is beneficial to growth success (r=.40**). Furthermore, the
responsibility for the project leader for project costs and team composition but not for test
running, is beneficial to opportunity success (r=31% and r=.39*). Finally, the variable cost
price of a project deliverable seems to be significantly correlated with project success
(r=28%).
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Table 8.1: Correlation results between project management variables and performance

performance overall process portfolio growth  opportunity project quality
dimensions SUCCESS SUCCeSS SUCCeSS SUCCeSsS SUCCess SUCCeSS

project planning of innovation project

priority setting .26* 26" 36

marketing targets 07 b2
technical target 24

personnel involved .05 .39*

costs -13 29*

profit after x years A3 .26*

turmover after x years -02

golno go decision points .07 28"
performance overall process portfolic growth opportunity project quality
dimensions SUCCESS SUCCESS SUCCESS SUCCeSS SUCCass suUccess

project responsibilities for project leader

project alignment A7 32*

technical design 19 A0

project costs A3 31

team composition .24 39

cost price A5 28>
test run -.02 -32*

market introduction 19

(* denotes significance at the .05 level and ** denotes significance at the .01 level).

Discussion

In accordance with other studies (e.g. Cooper & Kleinschmidt, 1995) variables such as
making the profit and turnover goals explicit up-front, having clear decision milestones
(gofno go) and priorities, contribute to innovation success. In this study these wariables
correlate, although at low levels, with one of the success measures (see table 8.1). In line with
the literature is the finding that go/no go decision points add to the quality success factor,
particularly for a service delivery environment, whereas most key success factors studies are
concerned with the industry. This supports work on the stage-gate model of innovation
(Cooper, 1994; Ancona & Caldwell, 1992, Eisenhardt & Tabrizi, 1995), which emphasises
the explicit use of go/no go decision points.

The overall question is whether project leaders should attain broader and deeper
responsibilities, or companies should use cross-functional teams. We have observed that
responsibility for the technical design, project alignment, project cost and team composition
each correlate with a success measure. This is not surprising given the empirical findings from
the literature (chapter 2}. Moreover, companies that make project leaders responsible for cost
control and team composition better seize new business opportunities. This responsibility
contributes to the realisation of profit growth and the opening of new markets. This is a new
finding seldom tested in the empirical literature. We have also observed that companies spend
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time to professionalise their project management, while at the same time supporting the use of
teams. [n addition to the statistics, what do the case studies tell us about this?

About half the companies reported that they invest in new project workflow methods and
supportive information systems, all of them aimed at speeding up and tightening the pre-
development work and the design of innovation (as supported by the case illustrated in box
8.2). We have come across a large number of projects using Rapid Application Development
(RAD) in the companies visited in the context of this study. This suggest that the
professionalisation of IT project management was a serious issue at the time of the visits. A
number of remarkable statements made by the managers interviewed (see also box 8.2), are
concerned with the project working methods. This finding is supported by similar research on
passing cross-functional borders in the industry (Den Hertog & Huizenga, 2000, Roussel,
Saad & Erickson, 1991), where programming of development work will be effective only if
the organisation has streamlined its development process. In particular, it includes the
introduction of formal control systems such as PERT (Project Evaluation and Review
Technique} and CPM (Critical Path Method) in up-front work. It is suggested that task
allocation, work standardisation and formalisation are not the opposite of steering innovation
by means of teams. In this process of streamlining, the development activities are
decentralised to the smallest unit, for example the team. Programming along the process flow
appeared to be a crucial point in the chemical industry (Den Hertog & Huizenga, 2000).

Box 8.2: Advanced project management methods
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8.3 Organisation Structure and Teams

The MERIT study identified the use of teams as a key success factor. Supporting evidence has
been found for this in the literature (see Chapter 2). This raises the idea that the team
organisation is prevailing in the ICT sector. In order to look at the relevance of teams in the
ICT sector, the respondents were asked to typify the organisation structure of innovation
processes. Based on a validated typology of five basic organisational structures, we were able
to classify the companies® organisation structures {Cobbenhagen, 1999; Larsson & Gobeli,
1988; Galbraith, 1971). Table 8.2 describes the respective organisational characteristics and
reports on the ICT firm responses. This typology of structures ranges from the pure functional
organisation reflecting a functional specialisation of innovation to the project team-based
organisation structure.

Table 8.2: Organisation of innovation process

% of ICT % of % of

firrr frontrunners members of

(n=32) {n=31") the pack
{n=31")

Functional organisation

An innovation project is divided into segments and assigned 12 3 36
fo relevant functional (sub)departments. Departments

conduct project tasks successively. The project is co-

ordinated by the functional managers and higher

management echelons.

Functional matrix

A project leader with limited authority is appointed to co- 12 24 29
ordinate the project across the respective functional

(sub)depariments. The functional managers have

responsibifity for and authority over their specific segment of

the project.

Matrix organisation

A project leader is assigned to owversee the project and 24 15 14
shares responsibilities and authorilies with respect to the

completion of the project with the functional managers.

Decisions are made jointly by the functional managers and

the project leader.

Project matrix

A project leader is assigned to supervise the project and has 20 40 17
the primary responsibility and authority for its completion.

The functional managers provide human resources and the

necessary functional knowledge and capabilities.

Project team organisation

A project leader is put in charge of a project leam composed 32 18 4
of a core group of people from all relevant functional

disciplines. They are allocated to the project on a full-time

basis. Functional managers do not have any formal

involvemient.

Total percentage 100 100 100

(*) distribution of 62 firms between innovative fronfrunners and members of the pack respectively, based on the
preceding research {Cobbenhagen, 1999)
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A second aspect of a horizontal flow-oriented organisation structure is the introduction of
multidisciplinary teams (or cross-functional teams). The organisation literature argues
strongly in favour of the use of such teams to innovate (e.g. Takeuchi & Nonaka, 1986).
Multidisciplinary teamns organise around the integral development task itself, rather than
focusing on the single contributions to the overall product outcome.

Results correlation analysis

Correlation analysis was conducted to test if both the organisation structure variable and the
multidisciplinary team variable affect innovation success. In line with earlier empirical
findings (Nonaka, 1990; Cobbenhagen, 1999; Larsson & Gobelli, 1988) the organisation
structure was found to be a statistically significant key success factor in the ICT study
(r=.32%). The multidisciplinary team variable was not significantly correlated with any of the
success factors. Statistics might indicate that the composition of multidisciplinary teams does
not affect overall success (r=.03). We also tesied for team composition. Three types of teams
were incorporated into the questionnaire: 1) a full-time dedicated project team, 2) a core team
composed of temporary team members for different project phases, and 3) different teams for
different project stages. This wvariable did not correlate with any of the success factors.
Overall, multidisciplinary teams do not seem to be a differentiating factor for ICT firms.

Table 8.3: Correlation results of organisation variables and performance

performance overall  process porlfolio growth  opportunity project  quality
dimensions SUCCESS SUCCESS SUCCESS  SUCCeSS  SUCCess SUCCESS
Organisation structure 32" 25*

Multidisciplinary teams A7 14

Team assembling .05

(* denotes significance at the .05 level and ** denotes significance at the .01 level)

Discussion of organisation structure

The results of the MERIT study indicated that innovative frontrunners specifically organised
innovation through project-dominated structures, whereas pack members opted for more
functionally dominated structures. The figures in tables 8.2 and 8.3 demonstrate that the ICT
sector has adopted & more project-oriented approach to innovation than the firms studied in
the preceding study. This shows that we deal with a sector-specific factor. The ICT firm
responses indicate that firms with a functional orientation are in the minority. Around 75% of
the 1ICT finns have organised innovation through a matrix, project matrix or project team
structure. One third (32%) of the ICT firms have opted for the project team structure
compared to 18% of the frontunners in the preceding study. The question in the present study
is whether the extent to which the firm’s innovation processes are orgamised horizontally
(project-wise) differentiates the successful companies from less successful companies.

Discussion of teams

ICT firms that organise their innovation projects with multidisciplinary project teams do not
appear to be more successful innovators than firms using a linear functionally oriented
approach. The correlation analysis results do not confirm earlier findings on the importance of
a flow-oriented and multidisciplinary method of organising innovation (Cobbenhagen, 1999;
Cooper 1994; Nonaka & Takeuchi, 1986). Up to 80% of all ICT companies work with a core
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team that is facilitated in each of the sequential project phases by temporary team members.
The data on variations in multidisciplinary team composition show no correlation. No wonder
then that we did not find a correlation. For the majority of the sector it is common practice, so
it cannot be a differentiating factor. This might indicate that working with multidisciplinary
teams is neither a key nor a differentiating success factor in the ICT sector. The use of such
teams has become a standard for ICT companies. This finding contrasts with the MERIT
innovation study, which suggested that multidisciplinary teams differentiate frontrunners from
pack members.

Managers advocate (e.g. Barczak 1995; Stopford & Baden-Fuller, 1994) a team approach and
argue that the ‘entrepreneurship’ conditions allow for a more effective application of scarce
resources within shorter time schedules. In the ICT sector the interviewed managers stressed
the importance that without teamwork it is impossible to secure the cross-functional
interfaces, which are essential to the business services sector. Cooper et al. (1995) are among
the numerous authors (e.g. Galbraith, 1994; Den Hertog & Huizenga, 1997, 2000) who argue
that multidisciplinary teams can help improve decision making and implementation of new
services. Especially in cases where barriers have to be taken the proper working of cross-
functional interfaces are essential. Box 8.3 gives an illustrating example. It is a form of
teamwork, which can be called ‘skunk work’. In ‘A Passion for Excellence’, Tom Peters
(1988) defined skunk works as highly innovative, fast-moving, and slightly eccentric
activities operating at the edges of the corporate work. The origins of “skunk works™ go back
to a development team at Lockhead’s Design and Development Centre that developed radical
new product concepts by using fully independent heavyweight project teams. In sum, teams
are an effective means for cross-functional co-operation and working across traditional
organisational borders (Kanter, 1983).

Box 8.3: A separate team for innovation
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8.4 Organisation Culture

A thriving positive climate for innovation is not determined b.y‘ structure and .prqject
management systems only, but also by the values and norms prevailing i the Qrgan}satgonq
These “soft” organisation aspects are referred to in this study as the culture of the organisation.
Culture is often addressed as a key success factor (Moss Kanter, 1983; Johne & Snelson,
1988). The question we asked in the study was whether non-bureaucratic structu;e elements
are also expressed in the perception of the organisation, for example the culture. We explored
a number of cultural values and norms without explicitly conducting an in-depth culture
survey.

In order to explore the culture dimension of innovation we have conceptualised the
organisational culture through a configuration of 10 variables. The variables have been
constructed on the basis of the earlier empirical study Cobbenhagen, 1999). Respondents
(marketing managers and technology managers separately) were asked how they perceived
the company culture, which was defined as ‘the way things are going around here’ (e.g,
Senge, 1991).

Table 8.4: Correlation coefficients of culture dimensions and innevation performance

performance overali  process portfolio growth  opportunity project  quality
dimensions SUCCESS BUCCEeSS SUCCESS  SUCCeSS  Success SUCCESS
upiformity

hierarchical =27 -.28*

conservative -.33” -.25%

competitive .24*

structured -.268*

uncertainty-avoiding -.30*

result-oriented

formal

process-oriented -.25*

open lo change

{* denotes significance al the .05 level and ** denotes significance at the .01 level). Significant resulls are shown

Table 8.4 presents the correlation coefficients which on average range around 0.3, Although it
does not reveal high correlation coefficients, the appearance of different correlation signs is
remarkable. The ‘hierarchy’ and ‘conservatism’ variables are negatively and statistically
significantly correlated with overall innovation performance. The ‘competitive culture’
variable is positively and significantly correlated with overall success (r=24%). Both the
‘hierarchy’ (1=-.28%) and ‘conservatism’ (r=-.25%) variables are negatively correlated with the
growth success factor. The portfolio success factor is negatively correlated with a culture that
is characterised by ‘structured’ and “process-oriented’. Furthermore a company culture that
can be described by ‘uncertainty avoidance’ is significantly negatively correlated with the
ability to grasp opportunities. On the subject of the organisation culture, we might conclude
that no surprising results have appeared.
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Discussion

It seems to be apparent from this analysis that hierarchy and conservatism are cultural values
that characterise the less successful innovators. These values also seem to be in conflict with
team functioning. The successfully innovating companies seem to be characterised by an
internal competitive culture. Structuralism, uncertainty avoidance and process focus are
cultural values that partially differentiate the laggards from the frontrunners. In the MERIT
innovation study (Cobbenhagen, 1999) the culture dimensions revealed that innovative
frontrunners distinguished themselves by a culture characterised as creative, non-bureaucratic
and progressive. This finding is in line with other non-bureaucratic features of the
organisation. Stopford & Baden-Fuller (1994) already argued that most organisation scholars:
...regard bureaucracy as the antithesis of entrepreneurship fand innovation]...".

Both sets of findings support Vos® (1985) and other’s (e.g. Quinn, 1985; Damanpour, 1991)
empirical outcome of a risk-taking climate being beneficial in development projects in ihe
software industry. Based on an in-depth case study of Microsoft, Cusumano & Selby (1995},
indicated that improvement and innovation were present through continuous self-critiquing,
feedback and sharing: *..the open culiure of Microsoft is still not too far away from the
loosely organised world of hacker programmers. lis people abhor political ‘turf baitles” as
well as bureaucratic rules and procedures, unnecessary documents, or overly formalised
modes of communication. As a result, individuals and teams act quickly on issues they feel are
important... (p. 416)°. The cultural values that seem o matter in the ICT include hierarchy
and conservatism. Both factors lead to lower innovation success, whereas internal
competitiveness in a company is found 1o be a key success factor.

8.5 Knowledge Development: Internal and External Co-operation

Our research has focused both on company-internal and company-external issues. In the
preceding sections, support was found for matrix structures being the most preferred
structures to allow for cross-lateral work. The subject of cross-lateral relations can be
extended beyond the enterprise. Below we will address the external relations that 1CT firms
have established and their relevance to innovation. In three sections we will examine:

- knowledge development resulting from external and internal co-operation,

- the degree of external co-operation with external partners, and

- the types of co-operation in the innovation process.

We will both address the relationships with ({potential) customers and the supplier
relationships.

There are several reasons for firms to co-operate with other companies on innovation
(subjects). Among such reasons are the joint application of expertise in development arcas
and the sharing of research and/or development costs (illustrated in box 8.4). Other examples
include co-operating with research centres to exchange software engineering knowledge or
co-operating with customers in testing new software packages.
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Box 8.4: Co-operation between software developers and service providers

The questionnaire asked respondents to provide data on the total efforts they had made in
knowledge development. To obtain some indication, we used a somewhat unusual procedure.
As an experiment, we supposed that it was possible to weigh knowledge in terms of relative
amouits (e.g., money, full-time equivalents). For example, 100,000 guilders of knowledge
development activities might be linked to internal sources. With this assumptions we might be
able to recover the wellsprings of knowledge (Leonard Barton, 1995). The procedure showed
a number of interesting outcomes.

The question was stated as follows: "If the total knowledge development efforts of vour
company are set equal to 100%, how would you allocate the company’s total efforts in
knowledge development originating from internal and external sources?" The figures (table
8.5) show that on average 59% of all knowledge development efforts are based on external
sources. Internal knowledge development efforts account for 40% of total efforts. When
subdividing external knowledge development, the figures indicate that around one third of the
knowledge created is derived from co-operation with customers. Suppliers account for 16% of
external knowledge creation. Knowledge institutions, in particular universities and related
research institutes, account for 5% of external knowledge development. Knowledge
development through direct acquisitions only matters for a small set of firms, and is
responsible on average for 3%.

Table 8.5: Distribution of knowledge development activities

Total % of Standard
knowledge deviation
development
Intarnally developed knowledge 41% (22.1)
Externally developed knowledge
Knowledge acquired through:
Co-operation with customers (28%) (17,1}
o Co-operation with suppliers (16%) {15)
e Co-operation with university/research institute { 5%) | 59% (4)
e Agguisition { 3%) (6)
s Other sources {7%) (11,4)
Total knowledge development efforts 100%

(number of responding firms n= 29)
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Results

A correlation analysis was performed in order to see if differences in the above experiment on

knowledge development influence the innovation success. The following outcomes were

found:

e In this knowledge-intensive sector, firms seldom co-operate with universities. Yet we
have observed that those few firms that acquire knowledge developed in co-operation with
universities score highly on overall innovation success. The variable correlates positively
significantly (r=.45%) with overall success.

¢ Firms that develop knowledge through co-operation with customers score highly in terms
of growth. The variable correlates (r=39%) positively significantly with growth success.

¢ A few firms gained new knowledge through external acquisitions. These firms have a high
success score due to their ability of better seizing new opportunities and realising new
profitable products. The corresponding variable correlates (r=.38%) positively significantly
with opportunity success.

Discussion

A first glance at the statistics shows that external sources are more often used to develop new
knowledge, and that in particular customers and suppliers are the major external sources of
knowledge development.

Although the correlation coefficients are not high, the correlation cutcomes provide a number
of indications. First, no significant correlation was found between any of the success factors
and the variable representing the internal knowledge development practices. This might imply
that this variable does not discriminate successful firms from less successful firms,
Alternatively, it might imply that external knowledge development contributes more (o
innovation success than internal practices. Cohen and Levinthal (1993) and Szulanski (1986)
already argued that the ‘absorptive capacity’ of an organisation is of importance to ingovate
(see box 8.5). The correlation results confirm their argument that exploring and exploiting
external information and knowledge sources is conducive to innovation.

Secondly, the correlation result on customer involvement for knowledge development might
indicate that this is beneficial only to growth. A customer focus has been emphasised as a
common practice by all the companies in the survey. In this respect it is interesting to observe
that the frontrunners in this study differentiate from the less performing companies because of
the knowledge development initiatives in scanning trends for their customers (box 8.5}, Firms
that do so score highly on growth success.

Box 8.5: Innovation at the assembly line
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Thirdly, another form of developing new knowledge is through instant acquisition. For
example, knowledge of market conditions, competitors and customers is gained through
acquiring ventures, niche players or firms with established brand names. In the ICT research
study, these types of acquisition are associated with opportunity success. This might indicate
that frontrunners differentiate through take-overs to buy market share or absorb knowledge on
niche markets through buying the niche market players. An earlier statistical finding (section
7.2) supports this outcome. The priority paid to the policy item of acquisitions was regarded
as a key success factor.

Fourthly, the correlation coefficient of the ‘university’ variable and overall innovation success
is a remarkable finding, as only a few firms reported efforts to gain new knowledge from
university sources. This is a surprising observation for a knowledge-intensive sector of which
we would expect more co-operation, especially because a large number of ICT start-ups
originate from universities and polytechnic schools. Only a few firms differentiate by
developing knowledge through contacts with universities and academic research institutes,
Interview data revealed that such co-operation could take different forms, such as joint
research and development on ICT issues, as well as graduate programmes with universities to
recruit new employees. ICT companies might regard the university as a supplier of new
knowledge by means of potential employees.

A last observation is concerned with the role of suppliers. Suppliers as a source of knowledge
do not affect the innovation success measures. An explanation might be the use of proven
technologies by ICT firms. All of the companies use the same technology standards for
software development or ITIL standards for infrastructure maintenance. These standards are
predominately set by US companies. Also, at the time of the study the ICT firms were not
involved in technological co-operation agreements with US ICT firms.

8.6 Co-operation with Customers and Suppliers

The study has demonstrated that the market is a source of inspiration for innovation. ldeas
may originate from new supplier products, a direct request from a customer, or an experience
of an unsatisfied customer (box 8.6). This is not different from other organisation studies
(Cobbenhagen, 199%; Cooper, 1996). The question we raised in the survey was whether close
co-gperation with customer and/or suppliers is actually beneficial to innovation,

Results

The figures in table 8.6 indicate the presence of co-operation efforts by ICT firms. The

correlation analysis reveals that:

e co-operation with universities is statistically significantly correlated with overall success
(r=.42%),

e co-operation with universities is significantly correlated with process success (r=.47* and
A6* respectively),

e weak customer and supplier co-operation is correlated with portfolio success (r= -.55%*
and -.45% pespectively)
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Table 8.6: Correlation results of external co-eperation

performance overall  process portfalio growth  opportunity project quality
dimensions SUCCESS  SUCCeSS  SUCCeSS  SUCCEeSS  SUCCess SLCCass

co-operation with:

universities 42" 46"

cuslomers -.55°
suppliers 45"
{N = 30)

{* denotes significance at the .05 level and ** denotes significance atthe .01 level)

Discussion
The figures are based on a small sample and a few illustrative cases, but they indicate
interesting outcomes on co-operation with customer and suppliers.

e First, the intensity of university co-operation is significantly correlated with owverall
success and process success. This result supports the previous finding that for those few
firms that do co-operate with universities the knowledge development with universities is
conducive to innovation success.

e Secondly, the ‘customer co-operation’ and ‘supplier co-operation” variables are negatively
correlated with portfolio success. What is the implication of these correlation figures?
There may be two differentiating factors here. A very high degree of co-operation with
customers and suppliers seems not to be beneficial to innovation success, in particular
portfolio success.

The first results indicate that too much involvement of these external parties is not beneficial
to success. The empirical literature (e.g. ‘lead users” by Von Hippel, 1986; Cooper &
Kleinschmidt, 1995) has revealed the importance of close co-operation with customers. The
managers interviewed in the ICT study also emphasised the importance of this subject.
However, the correlation figures seem to be in contrast to these expectations. This result had
been found in the MERIT study as well Cobbenhagen, 1999). In that context it is less
interesting to know the ‘what” question and key success factor, but to understand the ‘how’
and ‘why’ question of this co-operation. Can the qualitative data help us here to explain these
findings?

One reason for this remarkable finding might be that the customer interaction is much more
complex in reality. Customer interaction might then be difficult to express with one single key
success factor. The illustrative case material (see box 8.6) shows us that other factors also
play a role in the customer interaction and that renewal in the ICT services sector is almost by
definition in a paradox. A more fundamental paradox for ICT companies, which we can
formulate as: “The ICT company must do what the customer tells” versus ‘The ICT company
must tell the customer what he should do’. The case example of company Q shows how the
role of the customer was used as an argument for internal politics to carry on as before. In
company A we observe the opposite. The customers expect the ICT service provider to be
ahead of them in terms of supplying new market and technology knowledge. The firms in box
8.6 seem to be tightly linked to their customers and depend on them for new product
development. We might speak of a ‘path-dependent’ relationship between the company and
its customers.
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This kind of customer interaction in the service sector 1s less investigated in the innovation

literature. The examples reveal a mutual interaction, which seems to be rooted in a complex

customer knowledge development process, where ICT companies should provide new

knowledge to their customers, e.g., about the opportunities of selling through the Internet. A1

the same time, they should depend upon them to build up customer and product knowledge.

Various arguments (Cobbenhagen, 1999) can be given why frontrunners seem to better handle

this interaction, for example:

- market pull does not seem to dominate in frontrunner companies but is balanced by a
technology push;

- frontrunmers set strict limits on the customisation of services and software;

- frontrunners limit the degree of modification of new products;

- or frontrunners let customers pay for special orders, extra software functionality and
unigue services specifications.

More research to investigate the need for tight upstream and downstream relations in the
innovation process would contribute to the innovation management discipline, particularly in
areas of fast-moving technology and/or market fields.
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Box 8.6: Does customer involvement always pay off?

We have also observed that the co-operation with suppliers is relatively highly and negatively
correlated with the growth success factor (r= -.45). The supplier interaction seems to have a
negative effect on the contribution to turnover and profits by new products and services. The
case material in box 8.7 illustrates this finding. This might indicate that frequent and intensive
co-operation with suppliers is not conducive to success for ICT companies.

Box 8.7: Co-operation with technology suppliers

8.7 Co-operation during Stages of Innovation

The implication of the preceding argument as to whether close customer co-operation is
conducive was further investigated. The questionnaire addressed the company perspective on
external involvement at different stages of the innovation process. At what stage in the
innovation process, the generation of ideas, implementation, or testing, is it beneficial to work
in close conjunction with external partners?

Results

Customers

Table 8.7 presents the correlation coefficients between external co-operation and success
factors. None of the variables correlates significantly with overall innovation criteria. A
remarkable finding is the close relation between the variables and the quality success Tactor.
Customer involvement is significantly correlated with quality in the four following stages:
new product idea generation (r=0.27*), in the ideas for process improvement (r=0.39%} and in
the stages of implementation of process improvement (r=0.43%), and product testing (r=.28%).
In particular, customer involvement in process improvements seems to be a differentiating
factor. Customer involvement in the generation of ideas, both for new products and processes,
and involvement in testing also correlate with process success.
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Suppliers

A similar set of questions concerning external supplier involvement was included in the
survey questionnaire. The correlation coefficients vary and should be tentatively interpreted.
However, the close relation between the variables and the quality success factor is
noteworthy. There is a positive and significant correlation between the quality success factor
and the variables of ‘supplier involvement in ideas for process improvement’ (r=43**} and
‘supplier involvement in new product idea generation’ (r=28%).

Table 8.7: Correlation results of external co-operation variables and performance

performance overall  process portfolio growth  opportunity project  quality
dimensions 5UCCESS  SUCCESS  SUCCeSS  SUCCESS  SUCCesS SUCCESS

customer involvement in:

ideas for process improvement A0 .39+
implementation of process improvements 43+
product idea ganeration 32 27
product tasting 31 -.29" .28

supplier involverment in:

ideas for process improvements 31 43
product idea generation 28"
product testing =31

(* denotes significance at the .05 level and ** denoctes significance at the .01 level)

Discussion

As an overall observation, none of the variables are linked to the overall success factor, but all
of them correlate with quality. Both customer and supplier involvement differentiate
frontrunners from pack members and laggards.

e  Customer: customer involvement in new process improvements and new product ideas
and product testing correlate with process success. This implies that customers can help
streamlining processes and generate new products ideas. This finding suggests that
frontrunners differentiate by involving customers in these particular areas. When we move
o to the qualitative stories, we will come across more insights on this issue (box 8.8).

o Customer: Another finding is concerned with the correlation of the customer involvement
in product testing. This hampers the growth of the company, based on the negative
correlation with the success factor growth (r=-.29%).

e Supplier: Remarkably, we found that there is a negative relation/correlation between
product testing and quality success (r=-.31%). This coefficient implies a negative influence
on the quality rate if suppliers are involved in the product testing stage of innovation (box
8.8).




Box 8.8: Involving customers in software development

The motto of customer involvement seems to be contradicting. On the one hand, ICT
companies claim that they are market-driven and customer-driven, and that it is important to
listen to what customers have to say and need. ICT companies preach a client-oriented
innovation process and are aware of the value of marketing as a source for mew product
developments. In reality, however, customer orientation is no longer a factor that
discriminates the frontrunners from the ICT companies lagging behind. But is this actually
true? We have observed that interfaces are important, but at the same time that key success
factors do not tell us much about aligning customers to service innovations. The {igures seem
to indicate similarities in learning from the customer. Yet companies differ in the extent to
which customers are recognised and used as a booster for innovation. The qualitative data
give us some clues (box 8.8). Although this does not provide evidence based on statistical
correlation, it gives new insight into the question on the role of lead users.

There are several explanations for this 'customer learning paradox’. There is a difference in
learning from *(potential) customer surveys’ or ‘getting feedback from actual users’. But also
the paradox inherent in the thin line between ‘nice-to-have’ customer needs and actual
‘customer requirements’ might lead to excess functionality. Furthermore, there appears fo be a
difference between management perception and action. Similar to Argyris and Schén (1978},
who distinguish between espoused theories and theories in action, there might be a difference
between what people think (espousing) and how they act (acting). Espoused theories represent
the official strategy, the innovation strategy style, while the theory in aclion represents how
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they are used in the real world. Similarly, we got the impression that the managers %thiqk they
listen to the customer and are driven by the market and the customer, but in reality act
differently in terms of involving the customer. Frontrunners play a greater role in guiding
customer involvement in innovation.

The most obviocus finding is that the involvement of customers and suppliers in the innovation
stages is perceived to be conducive to the quality of the innovation outcome. Yet, this
correlation does not hold true for supplier mvolvement in product testing and customer
involvement in the implementation of new processes. Interaction with third parties in the
value chain is more complex. This section reveals subtle differences in customer involvement
due to the use of multiple output success measures. But above all by the qualitative cases,
which indicate the role of path dependency. In conclusion, the issue of customer involvement
seems to be far more complex than we thought and knew of from the literature. Innovation in
the service sectors is an important area for research to focus on.

8.8 Human Resource Management

The previous chapter presented figures on the strategic priority for personnel matters and
human resource development. The training and education expenditures revealed that these
may confribuie to positive innovation performance (see also Becker & Gerhardt, 1996;
Schuler & Jackson, 1996; Van Sluijs et al., 1991). In section 7.8 we already touched upon the
relation between company growth and education and training expenditures. This issue may
play a role in the analysis in this section. Two lines of reasoning were suggested. First, firms
invest in training because they achieve high growth rates and training ensures the up-to-date
availability of knowledge and skilled people. Second, firms realise high growth rates because
they invest in highly educated and trained employees. Both lines of reasoning might be true
for the ICT sector. The validity of both suggestions can be analysed when the ICT sector will
have passed the years dominated by the ICT practices regarding the Euro conversion and
Millennium.

HRM & education

This section presents additional analysis on the practices of human resource management
(HRM). It is remarkable that in a ‘people business’ like the ICT sector no interesting
outcomes were observed. The majority of the ICT companies reported to conduct relevant
activities on each of the HRM subjects. Several items were included in the survey to see
whether differences in HRM practices influence innovation performance. In this section we
will examine the value of HRM practices for innovation performance, focusing on the
differences and the direction of the correlation. In order to measure the organisation’s HRM
practices, the questionnaire addressed four dimensions of personnel policy, namely:

1. the presence of a formal education plan for employees
Over 80% of the firms reported to have a formal education plan for their employees. No
correlation was found between one of the success factors and the variable ‘education
plan’. This is not surprising, since for the majority of the companies in the ICT sector it is
common practice. This might suggest that an education plan does not differentiate
successful from less successful firms,

2. the planning horizon of an education plan for individual employees
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The average planning horizon of an education plan averaged between two and three years.
No significant variance was found between firms. Again, for the majority of the
companies in the ICT sector it is common practice.

3. the planning of career paths
The respondents in the survey reported the same planning horizon with respect to career
planning, i.e., two to three years.

4. the nature of individual performance appraisal

The survey results indicate that 90% of the firms conduct formal appraisal interviews with
employees once a year. About 70% of the firms state that they conduct a formal career
development interview once a year, so it is not surprising that the figures show no
correlation. However, the question is whether these outcomes are correct, shouldn't we
investigate other possible differentiating factors that play a role? The illustrative cases
(box 8.9) seem to support this. The company cases indicate to have a different history and
are path-dependent with respect to their HRM practices. These case figures show the
actual differences in the 'people business' such as the ICT sector. The cases might suggest
that regular appraisal and career interviews are common practice of the HRM policy in
ICT companies. But the figures also confirm the difference in training and personnel
recruitment between companies.

Box 8.9: The importance of training: Different perspectives on ‘people business’
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HRM & Cross-functional career patterns

In addition to the above figures, a further examination of HRM practices focused on cross-
functional personnel transfer. Companies were asked to indicate ‘if’ and ‘in which direction’
personnel was transferred between departments (see appendix B for the questionnaire). The
HR policy of ICT firms was explored with respect to competence development. Two proxy
measures were used to assess the development of competencies, Le. career patterns and
individual performance appraisal.

Results

Table 8.8 shows the correlation coefficients of these variables. Again, no surprising results
were found, Overall, there are only a select number of indicators for HRM that possibly show
a clear relation with the success criteria. The correlation figures, which range between 0.3 and
0.4, correlate significantly only on a few success criteria. In particular personnel transfers
from production to R&D departments (=35}, and vice versa from R&D to production {r=32)
correlate positively significantly with overall innovation success.

For a more detailed analysis of performance appraisal, the survey listed appraisal criteria and
the relation with innovation success, taking into consideration both the number of appraisal
interviews conducted and the individual performance appraisal criteria. In order to do so, a
pre-specified list of appraisal criteria was presented to the company respondents {appendix B).
Although the correlation analysis revealed the following differentiating factors, no remarkable
results were observed:

¢ The regularity of individual appraisals by a company is conducive to a company’s
success. The corresponding variable is positively significantly correlated with the growth
success factor.

» Employees that have specialist knowledge contribute to the delivery of high-quality work.
They are the key to developing new products. This variable correlates (1=.35%) with the
portfolio success criteria, although at low levels.

¢ Those companies where the manager explicitly evaluates and pays attention to the quality
of work of their employees score high on the quality success criteria (r=.30* ).

e The degree to which employees achieve deadlines in their (project dominated) activities is
conducive to the companies’ innovation success. The variable is positively correlated
with the quality success factor (r=32%). This significant but relatively low correlation
coefficient might imply a direct relation between achievement of deadlines and the
quality of innovation.

¢ The individua! contributions to the team functioning can be beneficial to the firm's
innovation success. The correlation of the variable and the growth success factor is
relatively significant (r=.44%).
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Table 8.9: Correlation results of human resource management variables and innovation

performance

perfarmance
dimensions

overall
SUCCess

process
SuCcess

portfolio  growth
SUCCESS  SUCCESS

opportunity
SUCCRSS

project
SUCCESS

cross-functional careers

from R&D to production 32

from production to R&D 35"

performance appraisal criteria:

regularity of appraisals

39"

specialist knowledge

.35

achieve deadlines

32

quality of work

.34 30"

contribution to team functioning

44

quality

(* denotes significance at the .05 level and ™ denotes significance at the .01 levet).

Discussion

Figures on the transfer of personnel between functional departments provide an indication of
the cross-functional career patterns of personnel. I is argued in the literature (Clark &
Wheelwright, 1993) that such movements are conducive to innovation. Cross-functional
personnel movements are one way of enhancing a multidisciplinary attitude in developing
new products and processes. This can help to survey the impact of decision and activities
upstream for the future activities taking place downstream in the trajectory.

The outcome on R&D > Production transfer suggests that the transfer of employees between
the operational work environment (production of software, systems and service) and research
and development is associated with innovation success. R&D - Production transfer is a key
success factor. Frontrunners practise this transfer more often than members of the pack.

The ICT sector is a ‘people business’. The people represent the invaluable knowledge needed
to deliver services and make products work, Taking care of these people is the distinguished
task of ICT companies. The results of the study on employee evaluation and appraisal criteria
seem to have no direct effect on innovation success, with the exception of the positive
contribution of employee appraisals on the growth of the company. The high-growth firms
conduct a significantly higher number of individual performance appraisal discussions, on
average more than four times annually. Remarkably, team functioning aspects are taken into
account in appraisal interviews more often by frontrunners, especially in a service delivery
environment. This differs significantly between high-growth and low-growth companies. I
should be noted this is in keeping with the earlier finding that more than 50% of the
companies indicated that they conduct innovation with project-based structures.

Conclusions

We can conclude that a large number of sector-specific factors play a role in this study. One
reason why key success factors might be expected to appear but did appear. Especiaily
customer interaction and human resource management have not shown surprising results
despite the fact that the ICT sector is knowledge-intensive and a ‘people business’. No
differentiating factors were observed.
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However, we learned from the case studies that path dependency seems to explain some of the
contrary expectations and actually shows differences in innovation practices. Interactions with
customers and suppliers are more complex than, for example, the assumptions in the
imnovation literature that strong customer interaction is conducive to innovation success. The
case studies have shown a paradox in services innovation, where companies need to balance
between ‘the ICT company must do what the customer tells” versus and ‘the ICT company
must tel] the customer what he should do’. This area of customer interaction and knowledge
development is a valuable area for future research.
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Key Success Factors
Differentiating the Frontrunners
from Pack Members:

A Discussion
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In the previous chapters we examined the success t”acto‘rs‘ and the trends in today's [CT ‘
business. As a result, we have gained a better understanding and to some extent are better
prepared to deal with the issue of effective innm'a‘tiomumanagemem ‘ﬂn ICT companies. 1_"11:::.
next sections may be useful in even better understanding the analysis of stmteg’y, organisation
and process by comparing the patterns of this study with other innovation studies. The
discussions in this chapter focus on the identification of a number of remarkable results,
similarities and differences.

9.1 Overview and Comparison

The analysis of 32 ICT firms and their practices and performance has yielded a large set of
success factors. Some of them had been expected, based on the previous MERIT study. A
number of outcomes that are considered to be crucial in the literature are noticeable for their
absence in this study. Other outcomes are more provocative in that they reveal new areas of
management attention for [CT companies. In order to assess the relative importance of the
findings of the survey, this chapter will compare the empirical findings with the results of
preceding innovation studies. We will start with the observations that are consistent with the
MERIT innovation study and the empirical literature, followed by findings that are
inconsistent with the MERIT study and/or literature.

In addition, this study has shown a wide range of success factors that support or are
inconclusive with regard to earlier assumptions. Subsequently, we will go into: a) the
remarkable ouicomes that differentiate between success, and b) the inconclusive outcomes
that had been expected in advance but were not found to be relevant in the current ICT sector
study.

Summing up
In the ICT study we found the following set of key success factors:

* quality assurance as a strategic priority for the period 1992-1996

¢ acquisition of the firm as a strategic priority for the period 1988-1992

® productivity growth as a strategic priority for the period 1988-1992

innovation strategy style characteristics: being a trend-setter

innovation strategy style characteristics: investing more in R&D than competitors
innovation strategy style characteristics: strong will to be first market entrant
innovation strategy style characteristics: continuous search for business opportunities
innovation strategy style characteristics: anticipating environmental change

the allocation of R&D resources to product innovation

the technological position and portfolio of technologies relative to competitors
priority setting as part of the project planning of innovation projects

the organisation of innovation by means of project team structure

the cultural values: competitive, hierarchical and conservative (negative correlation)
co-operation with universitics ‘
cross-functional careers between R&D and production

¢ & & & © & 6 o
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The timing of strategic issues

What is the importance of the past in explaining current differences in innovative success?
What is the role of timing in this respect? These questions relate to the differences in timing
of policy issues in the recent past. In chapter 7 we observed that the attention devoted by 1CT
firms to certain issues in the past can predict their strengths today. Differentiating factors in
innovation success were found both in the present and in the past.

Firms that address strategic issues at an early stage can be successful compared to firms
timing certain issues at a later stage. With respect to timing, the images of this study are in
line with findings in the literature. The following findings have been observed:

- There are indications that successful innovators pay attention to more policy subjects at a
time. But we also observed that frontrunners draw attention to policy subjects and put
them on the priority agenda at an earlier stage than less successful firms do. ICT firms that
addressed the subject of cost reductions sooner on the management agenda are more likely
to be a successful inmovator. The same applies to the recruitment of personnel and
training. The earlier ICT firms addressed these strategic issues, the better they score on the
process success factor,

- There are indications that frontrunners keep ceriain issues constantly at a high-priority
level. Success requires long-term commitment and devotion to key policy issues. The
long-term and continuous devotion to product renewal is beneficial to ICT firms. Firms
that practice this are successful in developing high-revenue and profit-generating products
and services. This policy issue is significantly correlated both in the past and at presemt
{see box 9.1)

- Successful innovators differentiate by addressing the following issues sooner: the
emphasis on productivity growth, protection of intellectual assets and the acquisition of
firms.

Cobbenhagen (1999) also considered this impact of timing differences in company policy.
The results of his study suggested that a proactive policy contributes to success. Frontrunners
began to recruit skilled people early and set up training programmes. The main thing is to do
things ahead of competitors by concentrating on activities that are unique and hard to copy.
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Box 9.1: Timing of new product releases

Innavation project management _ . ) ‘
Pre-development, design and implementation represent the major phases in the m.no;:an:m
trajectory. They require project management in order to ensure a go‘od fit between the phases.
The results of the ICT study appear to be consistent with preceding studies on new Pmdum
development. The outcomes stress the importance of pre-_developmen‘t ymrk (e.g. Coapﬁx‘",
1995). Empirical findings suggest that the proficient execution of tasks prior to the start of cm
innovation project can result in a faster development process an:ld/qr a more successful product
launch. The relevance and quality of the pre-development activities for ECT companies seem
to be confirmed (see box 9.1). More particularly, project planning and project responsibilities
seem to matter. The study revealed the following key factors:

Sharply defined project planning with respect to:
priority setting,

project cost,

go/no go decision points,

the estimation of profit after x years, and
the definition of clear marketing targets.
Responsibilities of a project leader for:
project alignment,

technical design,

control of project cost, and

team composition.

Organisation

Other explanations for success revealed by this study relate to the nature and structure of the

organisation. Apparently, integrating interdepartmental views through team-based structures

was found to foster innovation success. Among the main organisation-related key success

factors are:

* Project team-based structures;

¢ Cultural factors dominated by the absence of hierarchy and conservatism, and the
presence of internal competitiveness;

+  Regular meetings between marketing and production and strong nternal communication
links between R&D, production and maintenance; and

¢ Cross-functional career patterns between production and R&D.

Organisational aspects seem to have received more attention by frontrunners than pack
members and laggards, indicating that the attention devoted to organisational aspects in recent
years is important in explaining differences in success. This is important, because it is
consistent with the preceding study. The MERIT study argued that a project-wise and
multidisciplinary approach is conducive to innovation success. Contrary to our expectations
the results indicate that multidisciplinary teams do not discriminate between ICT firms. Tht?j
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resence of multidisciplinary teams is not a key success factor. Contrary to many sector-
pecific and non-sector-specific studies, we were unable to prove that frontrunners differ from
ack members in their multidisciplinary approach. This finding might be explained by the
resence of multidisciplinary teams in the ongoing operations of ICT firms. Both frontrunners
nd pack members are acquainted with multidisciplinary teams.

he multidisciplinary team approach is specially used to conduct complex ICT projects, and
articularly more innovative ICT projects. Above all, the nature of complex ICT projects
quires a different type of organisation. Projects have short timeframes, tight schedules and
>mplex technology integration. Companies are forced to complete projects on time and
ithin the budget, particularly ICT infrastructure and software development projects. These
mis typically encounter the difficulty of rapid application where the right technological
wices and business choices must be made. At this crossroads of choices, a team approach
2lps to reduce the co-ordination problems. We learned from ICT firms that the organisation
wst be capable of structuring itself laterally at the project level, because:

ICT firms are predominantly task-oriented,

Tasks have by definition a business and technology impact and are therefore
multidisciplinary, and

Tasks require specialist input in various stages of IT concept development, design and
building and testing. This calls for involvement of several disciplines (designers, testers,
maintenance) in various parallel stages of innovation,

owever, the use of the multidisciplinary approach does not discriminate success from
ilure. More research might reveal the influence of ICT project complexity and the typical
ctor approach to realising inmovation projects.

ustomers: King or business partner?

istomer focus is an mmportant competitive characteristic for companies. However, to what
tent is it a differentiating characteristic in actual practice? Qualitative data have indicated
at customer focus is relevant to almost every ICT company. What then is of interest in
stomer interaction in this study? Many innovation studies fully support the idea that a
mpany should be concentrating on its clients and involve them in new product
velopment. Managers practise this outside-in thinking. In contrast with the mainstream
jovation argument, Cobbenhagen (1999) argued that too much customer involvement
ring the various phases of the innovation process could harm innovation success. The
ERIT study observed that frontrunners use a different customer approach. Based on case
idy material the study revealed typical frontrunner approaches:

Frontrunners have a highly critical attitude towards new client expectations and needs,
Frontrunners are aware of the danger inherent in serving conservative customers that feel
no need to innovate,

Frontrunners build mutual trust in client relationships but let customers pay for extra
services.

is ICT study outcome seems to confirm these ideas of restrictive co-operation and
olvement with customers in various innovation stages such as idea generation and concept
velopment.
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9.2 The Context behind the Research Findings

To put the results into perspective, the possible influences of the sector have to be identified.

The particular [CT market environment o “ o . ‘ |
The jgnayrket environment of the ICT companies is of influence in this study. We observed the

typical market conditions of the ICT sector:

Market demand . . ’
Several demand factors contribute to a high demand for ICT products and services. Among

them are:

The increased dependency by information- and service-intensive companies on

automation of the core business processes of information processing;

s The increased need for reliable systems, software and services; 4 ' ,
The replacement of depreciated computer systems which results in the investrent in
migration from mainframes to client server architectures; ‘

o The investments in new software for better process integration, e.g., enterprise resource
planning; , . ‘

¢ The adaptation work for hardware and software in transaction and payment systems due to
the introduction of the EURO; . '

* The repair work of computer hardware and software for preventing possible system

failures due to the new Millennium.

Market supply

The services market represents 30% of the Dutch ICT market. The market is scattered with a
few large multi-service providers and a great number of small-specialised service producers.
The software market includes a small number of large international players for administrative
software and software programming tools. Yet medium-sized and small players typically
represent the supply side of the software market.

- Labour market conditions: The absence of a market condition of an equal labour supply
and demand seems to interfere with the growth paths
< Environmental conditions:

- Technological conditions: the ICT firms participating in this study emphasised their
choice to work with ‘proven technology” towards their clients, ie., the use of
technologies that have been thoroughly tested and have a reliable track record.

- Competitive conditions: due fo the high demand for ICT services and products and the
searce cap‘a‘city of ICT personnel, there is room for a large number of market players.
This implies fierce competition in terms of aggressive price strategies or hostile take-
overs to ensure a large market share. However, the market concentration, measuring
the m.a\rke:t_sham of the four largest market players, is rather low. The four lar‘gesvl’
suppliers of ICT services grasp a market share somewhere around 20%, whereas the
index for the software market is around 5%, /

The innovation focus

Resm}ills lmvc also indicated that the service providers mterpret the development of new
services in particular as early absorption of new technological knowledge. The software
deve!qpers place more emphasis on product development. Yet there seemsbi:o be no m'u';(et
condition that rewards service providers for inwesting in new technology. B
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These environmental circumstances have an mpact on such issues as the quality of services
and products, the role of R&D, and scarce resources. The market circumstance might be
favourable to almost all firms operating in the ICT sector. This suggests that there are only
few firms that do not benefit from the growth of the sector. An actual selection mechanism
and market conditions that differentiate the high performers from the low performers might be
absent {as illustrated in box 9.2 for dispatching ICT personnel). Currently, 1ICT firms can
grow in the short term due to a high ICT demand and short labour supply. There seems no
need to commit to inmovation. This study argued that quality was important to the ICT sector.
This devotion to quality was observed in discussions with the managers and also revealed by
the strategic priorities of ICT firms. Yet we found some exceptions of firms that were not
fully committed to guality, but can still realise growth and profits in the short term. Due to the
lack of & market selection mechanisms, these firms are not competed out of the market (see
box 9.2).

Box 9.2: The selection environment allows for ‘bodyshopping’

Measuring success: Multiple roads _for being successful

We have repeatedly noticed that the results have to be interpreted cautiously duc to low
correlation levels and a small survey sample. It is interesting to see that the use of multiple
success measures has revealed detailed correlation patterns, whereas the drawback of using
one single success measure is that one can only reveal certain *high-level” outcomes. The use
of multiple success indicators has the advantage of finding detailed patterns of correlation
coefficients that provide new insight into the issues behind success or failure.

Firms have to predetermine and manage a set of business goals, e.g. maximising profit,
revenues or growth. Additional goals include new product or process development and
delivering quality. The strategy formulation process has to determine the order of the main
goals and the sub-goals. This strategy implementation leads to a certain hierarchy of company
goals, which differ per company. Ultimately, however, for each firm profit is essential to
survive in the market. The use of multiple success criteria has provided insights into this
hierarchy of goals. We learned from this study that different mixtures of main goals and sub-
goals might be equally effective. There is no one company having a ‘secret recipe’ for
success, which consists of particular strategic priorities and certain choices in the organisation
and process of innovation. Given the context of the ICT sector and the lack of a strict
selection environment, there appear to be several ways that lead to a successful enterprise.
Why?



Innovation management: How Frongrunners Stay Ahead

We learned more from the muliiple success criteria abupt how to describe these wgyi{
what they Jook like and what they essentially consist of. The key sgcc;?*s a;zi
differentiating factor results obtained might probably not have been observed if this study
had used one single success measure. h -
Firms can achieve high scores on a small set of success factors. ‘In a sense, dl:ffgrje'nt routes
lead to Rome. This is congruent with our earlier idea that innovation and innovation
success are a multidimensional phenomenon. 4

On the other hand, innovative success is not the result of a number of separqte routines bm
of the configuration of these routines (Cobbenhagen, 1999), Insighfr intq tms configuration
can start with a comprehensive set of key success factors and dxfferegtxatmg fglctiqm‘s, Yﬁlt,
the continued replication of dominant factors may not provide us with more m{sxgm mto
such substantial configuration questions. Conducting more confi guration and
contingency-oriented research implies more than merely listing and testing success
factors.

Another learning experience from the study is that there is space for gaining more knowledge
and a broader view of the interrelation between strategy and innovation, particularly in the
service sector, of which less is known. Furthermore, it is increasingly common for the ICT
businesses to recognise, even in the most traditional parts of the sector like hardware, that the
nature of the offering to the customers increasingly involves service properties. Service
dimensions enter into all ICT products and at all business levels. This poses new challenges to
researchers to investigate the innovation in a dynamic competitive environment, which
becomes more complex as a result of the rise of the ‘service intensity’. In fact we can also say
that the innovation management field has to deal with the strategic implications of the
increased need for innovation in ‘service functions’ itself. This calls for a more intense
dialogue between the strategy and innovation literature and more research in knowledge-
intensive and complex service sectors.

The results of this ICT study reveal the presence of some supportive outcomes of previous
innovation studies. An overview of the key success drivers of innovation success has been
presented. A number of findings, however, are counterintuitive and contradictory to results
reported in the literature and the previous MERIT study. We will present these factors in the
following section, and provide some arguments as to why these findings differ.

9.3 Findings Inconsistent with the Previous MERIT Study

We call it_ems in‘consjstem if they differentiate the frontrunners in the ICT sector, but were not
pb;en-ved i the MERIT study (Cobbenhagen, 1999). Inconsistencies were found in particular
i the following areas: '

¢ Both studies revealed a high relevance of team structures, because many firms have
aqm‘pted project team structures. However, the presence of multidisciplinary teams is not a
differentiating factor for Innovation in the ICT sector, ‘

* A C“U“ll?‘ﬁ': ‘epresenting strong internal competitiveness is a key success factor for ICT
companies, but was not found to be relevant in the MERIT study. Besides this, and
contrary to the MI?RIT study, the cultural values like openness and an informal \\a;ay of
workn}g are not differentiating success criteria in the ICT study, ‘

e I(,tl“ ‘hm*ms' revealed a ]11g11 priority setting for firm acquisitions and the training of
personnel in contrast to the findings in the preceding MERIT study -
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® The presence of career patterns between R&D and production in the current ICT study
differs from the MERIT study.

s The low impact of R&D resources on success, and the allocation of R&D resources to
product development activities identified as a KSF in the ICT study were not observed in
the MERIT study.

® We observed that universities are a source of innovation in the high-tech ICT sector for a
small number of firms. This finding has not been noted in the MERIT study.

s Remarkably, the ICT study revealed the impact of the technological position and
technological portfolio on the overall innovation success, whereas the previous study did
not identify a significant distinction between frontrunners and pack members in this area.

Assumptions & ouicomes
The following table shows a comparison between the two studies as well as the literature,

where different signs are attached to the outcomes. The signs indicate:

¢ whether strong and significant support was found (++);

®  whether some support was found (-+);

®  whether outcomes were inconclusive (+/-);
whether outcomes are not conflicting nor differentiating (0)

% whether the outcomes indicated a reverse relation of the one assumed {-); or

« whether it was impossible to test the variable’s effect on innovation success or the
variable’s effect was not tested (x).

Table 9.1: Indications of support for innovation key success factors

Key success factors that differentiate frontrunners | (1} (2} Comparative

from pack members and laggards factor relevant in | factor relevant | outcome of {1}
MERIT inlCT and {2)
innavation study™ | innovation

Siud

Consistent

The extent to which the firm's innovation process
is organised project-wise {(horizontally)

The extent to which the firm's innovation process | ++ e Inconclusive
is conducted with multidisciplinary teams
The extent to which a company’s culture is + ++ Consistent

characterised as non-hierarchical, non-
conservative and competitive

The extent to which a company’s culture is e X No comparison
characterised as creative, non-bureaucratic and
progressive

Strong internal team communication +/- +[- Consistent
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Qualily of pre-development activities Consgstan}t

Pre-development planning ol | ++ Consmtent.

Responsibilities of project leader for project X * No comparison

alignment, technical design, cost control, and

team composition i

The refative height of R&D expendilures ++ - nnwcan(msten‘t

Lead user involvement in new product - - Consistent

devealopment ) _

Technological sophistication of a company’s ++ A Consistent
osition

Technological scope of a company's technology | ++ +F Consistent

portfolio

Use of milestones in project planning X + inmnclusivg

Parallel instead of sequential development in +4 X No comparison

innovation process

Project champion in innovation project ++ X No comparison

External orientation mentality ++ + Consistent
First-mover innovators + ++ Consistent
The extent to which a cornpany is market-driven | ++ - Inconsistent
Quality assurance as a high-priority policy matter |0 + Mo comparison
Timing of company policy matters ++ ++ Consistent
External co-operation with universities X s inconclusive
Top management commitment X X No comparison

Cost reduction and quality high on the policy Consistent
agenda

Market expansion as a high-priority topic on X +fe Inconclusive
policy agenda

Customising as a high-priority topic on policy + - Inconclusive
agenda

Implementing new information systems as a high- | ++ - Inconclusive
priority topic an policy agenda

The degree to which companies anticipate + ++ Consistent
environmental change

The joint {simultaneous?) presence of ot X No comparison
organisational, technological and marketing

competencies ]

* Soufce: Cobbenhagen, 1999,

We will go into further detail of some of these outcomes below.
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Streamlining: Multidisciplinary teams

Previously, we have observed that the adoption of non-authoritative, team-oriented
approaches to innovation management is beneficial to success. Therefore, firms striving for
project-dominated organisation designs, similar to Bums & Stalker’s (1961) organic
structures, are supposed to be the frontrunners in innovation.

However, contrary to this expectation, 2 more detailed analysis has indicated that this is
inconsistent with other studies. In section 9.1 we pointed out that ICT companies need a
strong horizontal organisation. Most companies that we visited described their organisation in
terms of competence centres and skills units and adhered to cross-functional teams, e.g. for
implementation of enterprise resource planning (ERP). This emphasises the integration of
several disciplines into teams. Moreover, this finding is inconsistent with the MERIT study,
which found multidisciplinary teams with core team members to be typical of frontrunners
only.

This might indicate that the organisation design of innovation is different in character in the
ICT sector. Another explanation might be that, given the time Jag between both studies (1994
- 1997), multidisciplinary team practices have been adopted by companies in recent years.
The rapid changes in technology and the inter-disciplinary nature of the primary business
(development of software, implementation and maintenance of systems) require close
organisational integration. Traditional management approaches may not be satisfactory in
such a complex environment prone to change. ICT companies are aware of this and have
adopted new forms of development, e.g. rapid application development (RAD), joint
application development (JAD) and object-oriented workflow. The research outcome deserves
more extensive research attention, as ICT companies’ organisation sfructures show
characteristic signs of an organic nature.

Box 9.3: Visions beyond streamlining of the software process
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Another remarkable finding is concerned with the strategic priorities that firms attach to
subjects:

Differences in priorities }
Another inconsistency with previous findings was found in the area of strategi;g priorities,
According to the MERIT study, product renewal was one of the top five _ priorities for
companies. In that study, innovative frontrunners allocated much strategic attention to product
renewal and process innovation, and firms also reported to address these issues earlier in their
strategic policy making than pack members. In the ICT study the companies rated the subject
of product renewal and process innovation lowly. We observed a low priority for innovation
on numerous occasions. In particular service providers attached low priority to innovation
compared to product developers. Also, the timing of strategic priorities for innovation made a
difference between frontrunners and pack members in the ICT sector.

‘What might be the elements contributing to the inconsistencies in the research results? We
will try to answer this question below.

A sector-specific study

The participating companies belong to the ICT sector. Secondly, the environmental conditions
for companies constantly change over time, at a rapid rate in a high-tech sector. These and a
number of other factors might explain the above-described inconsisient results, e.g. the
‘people business’ and knowledge-intensive sector. Probably the differences in innovation
success and consistencies would be greater in a larger combined sample of quantitative and
qualitative data. However, the combination of quantitative and qualitative data has revealed
possible explanations for particular findings.

Secondly. the selection environment

The nature of the ICT gector explains why some factors do not contribute to success. We can
image that the market circumstances in the ICT sector are such that investments in innovation
are hardly rewarded. This might result from the absence of a selection environment (Hannah
& Freeman, 1979}, For example, new technology knowledge is not rewarded in a market
characterised by firms making money based on outdated technological knowledge like Cobol
and PL1. The high-tech nature would suggest that product innovativeness is an important
dimension for ICT companies. We observed that all market players, including their clients,
wanted proven technology. But also service providers that hardly invest in product renewal
and process improvement still perform well in terms of financial success and growth. Why?
Because they still gain from selling their existing products, services and people. There barely
seems an urge to invest in the future. Especially the latter i a delicate matter in view of the
Millennium and EURO circumstances. People with outdated skills may return to the business
as experts on old technologies, for instance to repair and maintain mainframe systems.

Thirdly: a snapshor picture

The ICT study was conducted in a relatively short research span (1996-1998), providing no
more than a snapshot picture of the companies and their market positions. It is not a
longitudinal perspective where firms are followed for a longer period of time. Such a research
setting would enable researchers to observe and measure how companies move and which
paths they choose (Van der Ven, 1986) and to identify the moves that frontrunners, pack
members and laggards would make in the complete league. It is difficult to detect differences
in time. We have included retrospective company variables to see if past differences have an
effect on today’s innovation position. Timing differences in company policy indicate that the
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explanation for differences in success can be traced back to the past to a significant extent.
The previous MERIT study is characterised by a heterogeneous set of companies.

Fourthly, the time dimensions: Perishable key success factors

Key success factors are subject to time erosion. Factors that accounted for success in earlier
studies may no longer be valid in current market circumstances. This might be because market
circumstances have changed. On the other hand, managers might have learned from key
success factors and adopted policies and practices that have operationalised such key success
factors. As a result, the unique differentiating character of key variables might then disappear.
Frontrunners are no longer unique in this characteristic in the market. Innovation
characteristics seem to be subject to a life cycle, e.g. multidisciplinary teams or the issue of
employee training. Investing in training was a unique attribute for a number of years.
However, because of the shortage of labour supply, firms started to attract new personnel (and
hold on to employees) by offering broad training facilities as part of the work conditions. As
more and more companies have become aware that this was a means to attract people, it will
become standard practice in the sector.

A fifth argument: sampling out the laggards

The variance differences between successful innovators and pack members are larger than in
the previous MERIT study. This study incorporates frontrunners, pack members and laggards.
The previous study focused on the first two groups. The large differences can be attributed
partially to the sample selection. In this study, a normal distributed sample approach was
used, whereas in the preceding study a bipolar distribution approach was used. The MERIT
study incorporated an expert-based pair-wise selection method to acquire the data sample (we
refer to an extensive explanation in the methodological sections).

9.4 Future Research Agenda

In this final section we speculate on the implications of the analysis for a broader and deeper
understanding of the current role of innovation in the ICT sector. In this thesis we discussed a
number of issues arising from the state of innovation affairs in the ICT sector. In order to
contribute to the knowledge development on innovation management we essentially propose
the following,

Innovation issues that need more atiention

The coniribution of the ICT study is particularly in investigating and identifying a broad
spectrum of sector-specific factors that explain innovation success. The KSF method has
appeared to be fransferable and applicable to the ICT sector. The study delivered the
identification of a core set of key factors conducive to inmovation success. We also succeeded
to identify differentiating success factors and confirm certain key success factors valid in
other research studies, e.g. proficient pre-development work. The retrospective and replication
nature of this study has strengthened the validity. We also conclude that some items are
sector-specific and have appeared not as a KSF in the ICT sector, e.g. multidisciplinary teams,
and haman resource management practices.

In the recent past the attention of ICT innovation has focused on technological advancements,
which were incorporated into novel hardware and software products. Service inmovations
were incremental and merely required to complement these technological innovations. More
recently, the ICT sector has moved into an era in which knowledge and service-intensive
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organisations play a much more powerful role than previously, particularly dmlxe to the need of
grasping and exploring the customer needs. What can we conclude from this development?
We observed that certain subjects are different from previous innovation studies, and that
especially the observed complex role of customer interaction needs more research attention.
Customer interaction is difficult to express with a single key success factor. The illustrative
case material has shown that other factors play a role in customer interaction,

Whether we focus on the outputs of the service sectors or on the renewal of service functions,
the growth of the service components of ICT activity is one of the great trends. More research
is advocated on service innovations and the appearance of an innovation paradox (‘do what
the customer tells” versus “tell the customer what to do’ and also ‘customisation’ versus
‘inspiration’). Here the interactions with customers and suppliers are more complex than
presumed in the literature. We learned that path dependency could explain some of the
contrary expectations. These items are among the major challenges for the innovation and
strategy sciences, More insight is needed into the qualities and competencies that control and
steer these innovation processes.

The proactive timing of strategic priorities and the innovation strategy style are another
subject that deserves greater research attention. We have seen that many firms acknowledge
the strategic relevance of quality and core competencies but at the same time that ICT firms
differ in their timing of strategic priorities. Firms that concentrated their business activities on
selecting profitable new product ideas, and turning innovation projects into commercial viable
products and services were more successful, Research on the mnovation strategy style might
test assumptions as to whether frontrunners are more action-oriented, address priorities sooner
and better foresee policy issues by picking up weak signals from the environment. Or
investigate why frontrunners seem to have a more integral perspective of strategy and
innovation. Paying more aftention to all these ideas contributes to new knowledge
development on innovation in the ICT sector.

Next research phase. towards configuration research

The outcomes of the ICT study convey the idea that the point of orchestration of the
innovation process has shifted beyond multidisciplinary teams, But this movement is actually
hard to address with a single key success factor. Next steps need to be taken. Variance-
oriented perspectives, typologies and factors are no longer satisfactory to understand the ‘why
and how question of innovation’. Statistical constraints often force us to use KSF notions to
map innovation in a sector. However, we have o recognise that the understanding of
innovation processes and consequences calls for combined variance- and process-oriented
rescarch. No comparison can be made without variance research and no insight can be gained
without process research. This will not be easy but the synergy in perspectives and
methodologies has proved to be valuable in this study. The combination of context and
process information complements the variance research to build a more complete image of
mnovation.

This call for new contributions can start with more configuration-theoretical research to
concentrate on the explanation of success factors rather than identification by applied
research. So far, the innovation research field has not constituted a theoretical base and deeper
understanding on each of the key success factors and their interrelations. The new knowledge
does not come from observing extra key success factors, but is derived from investigating the
configurations, the collective set of factors, from studying a limited number of categories
based on many interrelated success features. In other words, study why organisations perform
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well by combining strategic and structural attributes in a synergistic way. Such configuration
research involves both incorporating the theoretical and empirical findings in the strategy
field. This proposes a new line in the strategy-structure debate to start investigating
configurations of structure and strategy. But it also involves grasping new developments
around resource-based and competence-based approaches to organisation, strategy and
innovation.

Methods and vision of innovation management research

It is clear that innovation should be seen in a new perspective in which the environment
changes constantly and the criteria for success alter. Innovation processes become the vital
primary processes due to the rise of the knowledge- and service-intensive economy. Separate
research methods do not help us any further here. As pointed out previously, the KSF studies
are characterised by their empirical nature and variety of methodologies. New concepts of and
approaches to innovation management have often emerged out of management practice,
without a need for theoretical foundations. They are less suitable to get a grip on the dynamic
pature. But at the same time we still need the KSF method to quickly grasp what matters to
managing new product and process development, and map the difference between
frontrunners and pack members.

We actually need new research combinations; a transition to and combination with a process
approach. Combinations of variance- and process-oriented research have proved valuable to
interpret outcomes or provide alternative explanations. One of the most obvious and now
remarkable research features, for example, is the customer interaction and the role of path
dependency. While, established measurement procedures may be missing out on important
elements of innovation, the new combinations bring a new perspective to the research of
innovation management. Finally, understanding ‘product, service and process innovation” is
therefore quite liable to both deepen and widen the future research directions of innovation
management.
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Samenvatting

Innovatie vormt een belangrijk onderwerp in de hedendaagse, kennisintensieve markten en
draagt bij aan een verbetering van de concurrentiepositie van een onderneming, ook in de
Informatie- en Communicatie Technologie (ICT) sector. Het internet en electronic commerce
zijn dergelijke belangrijke innowvaties. Startende internetbedrijven en gevestigde dotcom
bedrijven verschijnen geregeld in het nieuws. Internet Service Providers, online retailers en
financigle dienstverleners starten een beursgang in de Verenigde Staten en Buropa. De
NASDAQ is de meest wispelturige high-tech index op de Amerikaanse beurs. Zijn dit
signalen dat de ICT sector groeit door innovatie en ondernemerschap?

In dit proefschrift bediscussicer ik de stand van zaken van innovatie en innovatief success bij
ondernemingen in de Nederlandse ICT sector met als doel een onderzoeksbijdrage te leveren
aan de ontwikkeling van onze kennis over innovatie van producten en diensten. De studie
vond plaats in de periode 1996-2000, bij 32 ICT ondernemingen, zoals software
ontwikkelaars, systeembouwers en systeernbeheerders. Ik maak hierbij gebruik van de recente
wetenschappelijke inzichten uit de strategisch management en de organisatieliteratuur. Het
onderzoek richt zich op het innovatiesucces in ondernemingen in een kennis- en service-
intensieve sector. In dit proefschrift wordt gebruik gemaakt van de metafoor uit het
wielrennen waarbij de koplopers zich als onderneming onderscheiden van de pelotonleden en
de achterblijvers. In het onderzoek wordt daarbij met name gekeken naar de kritieke success
factoren die de koplopers onderscheiden.

Dit onderzoek maakt deel uit van het MERIT-onderzoeksprogramma waarbij een research
strategie is opgezet om management en wetenschappelitke doelstellingen te realiseren. De
ICT innovatie studie richt zich in het bijzonder op de volgende onderwerpen.
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- De inventarisatie of “de Kriticke Succes Factor (KSF) methode” toepasbaar is voor het
meten van innovatieprestaties in de ICT sector. Kritieke succes factoren onderscheiden
de succesvolle van de minder succesvolle mnovaties.

- De identificatic en verklaring van factoren die discrimineren tussen succesvolle
ondernemingen en minder succesvolle ondernemingen.

- De vergelijking van de kriticke succes factoren in de ICT sector met empirische
onderzoeken, inclusief een reeds eerder vitgevoerd MERIT innovatie onderzoek.

- Het onderzoeken van de verschillen tussen sectorspecifieke en niet-sectorspecifieke
factoren. We onderzoeken of succes items typisch voorkomen in de ICT sector, maar
ook waarom bepaalde verwachtte KSF uit de empirische literatuur niet als resultaten
zijn aangetroffen in de ICT sector.

- Het ontwikkelen en toepassen van een geschikie onderzoeksmethode. We maken
gebruik van een duale research methodologie, waarbi] kwantitatief onderzock
{middels een benchmark enquete) en kwalitatief onderzoek (middels case studies)
waorden gecombineerd in een zogenaamde ‘case survey’.

In de zoektocht naar de factoren achter inmovatiesuccess start 1k met een overzicht van de ICT
industrie en service sector. De marktomvang en marktstructuur, de marktontwikkelingen in de
hardware, software en service sector passeren de revue. De nicuwe technologie-,
marktontwikkelingen en groeisectoren komen daarbij aan bod.

In hoofdstuk 2 verduidelijk ik het concept en de definitie van innovatie waarbij ik duid op de
rol die kriticke succes factor onderzoek heeft voor de innovatie management discipline. Veel
van de nieuwe conceplen en aanpakken zijn met name ontwikkeld en getest in de
management praktijk om antwoorden te vinden op nieuwe management vraagstukken in de
kennis-intensieve cconomie. Dit heeft de laatste 15 jaar geresulteerd in een zich snel
ontwikkelend multidisciplinair veld van organisatic wetenschappen. In een schematisch
overzicht worden de belangrijkste studies uit het KSF onderzoek besproken. De verschillende
stuclies bieden meer inzicht in de succescriteria voor product-, dienstenoniwikkeling en
procesontwikkeling. Vervolgens kijk ik vanuit een wetenschappelijk perspectief naar twee
research stromen, namelijk ‘variantie-georiénteerd en proces-georiénteerd onderzock. De
studies hebben een kernset van succes factoren opgeleverd omtrent strategie, organisatie, het
ontwikkelingsproces en human resources management. 1k concludeer dat er nog weinig
empirisch bewijs beschikbaar is over de factoren die bijdragen aan het succes van innovatie in
de ICT sector. Bovendien lijkt er nog een aantal methodologische en theoretische
tekortkomingen te zijn in de huidige KSF onderzoeken. Met de ICT-studie wil ik bijdragen
aan een versterking van het KSF onderzoek.

In hoofdstuk 3 en 4 kijk ik vanuit een theoretisch oogpunt naar innovatie. In hoofdstuk 3 ga ik
met de lezer op strategie safari. Een safari waarin ik duid op de veranderingen in het
strategisch denken over innovatie. In de literatuur beschrijving over strategisch management
wordt ingegaan op de verschillende denkscholen. Het belang van vernieuwing voor de
strategische planning school, de positionering school en de nieuwe resource- en
competentiegebaseerde scholen komt aan bod. Dergelijke nieuwe inzichten benadrukken het
belang van inuovatie en competentic ontwikkeling. 1k beargumenteer dat  de
kennisontwikkeling in de competentiegebaseerde literatuur echter nog van een theoretische en
een normatieve aard is. In de innovatie management literatuur is nog weinig bekend over het
concept van strategie en het effect op innovatie succes. Met deze ICT-studie wil ik bijdragen
aan een verdere empirische ontwikkeling.
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Vanuit het strategisch management wordt de stap gemaakt naar de organisatie theorie in
hoofdstuk 4. In de theoretische discussies lijken de wetenschappers het er over eens te zijn dat
de organisatiestructuur een onontbeerlijke bouwsteen is voor innovatiesucces. Bovendien
tonen empirische onderzoeken dat de organisatie aspecten tot de succesfactoren behoren.
Echter, de organisatie theorie staat bekend om zijn rijkheid en variéteit aan perspectieven en
theorieén. In hoofdstuk 4 neem ik een normatief standpunt in bij het beschouwen van de reeks
van procesaanpakken die zich in de afgelopen jaren hebben ontwikkeld. Daarna worden
vanuit een structuurgeoriénteerd standpunt de organisatie structuur opties beschouwd. Daarbij
duid ik op de relevantie van de contingentie- en configuratie theorie voor innovatie
management, de ideaal type configuraties van de organische en mechanische organisatie, en
het strategie-structuur  debat.  Tot slot  wordt ingegaan op de verschillende
organisatiestructuren voor innovatie, zoals de functionele organisatie, de matrix organisatie en
team-gebaseerde organisatie. De voor- en nadelen van de structuren komen aan bod. In het
empirische deel van het onderzoek wordt uitgebreid ingegaan op de verschillende
organisatiestructuren bij ICT ondernemingen.

In hoofdstuk 5 en 6 beschrijf ik het onderzoeksontwerp en de onderzocksmethodologie. In
hoofdstuk 5 wordt ingegaan op de succesmeetcriteria voor innovatieprestaties voor koplopers,
pelotonleden en achterblijvers. Ik beargumenteer dat er in de empirische onderzoeken
nauwelijks een uniforme set van succes criteria is gebruikt. Om de drijfveren achter
innovatieprestaties in de ICT sector te meten is een multidimensionaal score criterium
ontwikkeld. Ik beschrijf de meetmethode en het gebruik van wverschillende indicatoren,
waaronder de combinatie van management beoordelingen, objectieve financiéle prestaties en
overall ratings. In hoofdstuk 6 beschrijf ik het gebruik van een duale onderzoeksmethodologie
en de research strategie van een ‘case survey’. De methodologic combineert de kracht van
kwantitatief en kwalitatief onderzoek door gebruik te maken van de sterktes van case studie
onderzoek en survey-onderzoek. De voordelen, nadelen en eisen voor het ontwerpen van
case-survey komen aan bod. Voorts worden in dit hoofdstuk de keuzes omtrent de steekproef,
de selectiecriteria en -procedure, het ontwerp wvan het benchmark-instrument en de
datacollectie besproken.

In het laatste deel van dit proefschrift presenteer ik de empirische resultaten. De kriticke
succesfactoren worden besproken en beargumenteerd, in combinatic met illustratieve cases.
De statistische analyse laat relatief lage correlaties zien. We moeten daarom voorzichtig zijn
met het interpreteren van de resultaten. Het is echier interessant om te zien dat een gebruik
van een meervoudig succes meetinstrument en de ‘case survey’ verrassende uitkomsten biedt.
Ik concludeer dat de kriticke succes factoren voor het strategisch beleid met name liggen bij
de timing van prioriteiten. Koplopers besteden meer aandacht aan kwalitetsmanagement,
bedrijfsovername, en productiviteitgroei in verschillende tijdperiodes. Aandacht voor
kerncompetenties is bijvoorbeeld geen onderscheidende factor tussen koplopers en
pelotonleden. De koplopers zetten prioriteiten zoals productiviteitsgroei, aandacht voor
intellectucel eigendom en acquisities eerder op de management agenda. Tevens zijn dit
onderwerpen die bij de koplopers een hoge prioriteit blijven behouden.

Bij het bestuderen van de strategie van ICT ondernemingen is gebleken dat de invulling van
de innovatiestrategie (de stijl) een kritieke succes factor is. Koplopers identificeren zich als
cen trendsetter met een sterke wil om de eerste op de markt te zijn. Andere kritieke succes
factoren voor de strategiestijl zijn: het continu zoeken naar nieuwe marktkansen en het
anticiperen op omgevingsveranderingen. De investeringen in innovatie zijn ook een kriticke
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succes factor. In het bijzonder gaat het om de toewijzing van R&D investeringen in
productontwikkeling, de technologische positie en het technologie portfolio. Met betrekking
tot projecimanagement biijkt de prioniteitstelling bi) project planning van belang. Op het
terrein van organisatie is de project team organisatie een kritieke succes factor. Het is
opmerkelijk dat de aanwezigheid van multidisciplinaire teams geen onderscheid maakt tussen
koplopers en pelotonleden. Een mogelijke verklaring is de gewoonte binnen de ICT sector om
te werken met multidisciplaire teams. Voor de organisatiecultuur blijkt de interne competitie
een kriticke succes factor e zijn.

Ik concludeer dat enkele items, zoals multidisciplinaire teams en human resource
management, geen onderscheidende kenmerken zijn in de ICT sector voor innovatie succes.
Dit verschilt van niet-sector specifieke studies waar deze onderwerpen wel een onderscheid
maken, Concepten als ‘path dependency’ en de belang van de ‘selecticomgeving” helpen bij
het verklaren van de tegengestelde verwachtingen. Zo laten de resultaten ziem dat de
complexe rol van klantinteractie meer onderzoeksaandacht vergt. De illustratieve case studies
geven hier meer inzicht in. Koplopers hebben een kritische houding richting
klantverwachtingen en klantbehoefien. Koplopers zijn zich bewust van het gevaar van een
conservatieve klantgroep, wat immers een rem op het interne innovatievermeogen kan
betekenen.

Tot slot wordt in hoofdstuk 9 een discussie gevoerd over de uitkomsten die consistent en niet-
consistent zijn met eerdere innovatie KSF onderzoeken. Tevens wordt aangegeven welke
succesfactoren sectorspecifiek zijn. We speculeren over het innovatievermogen van de ICT
sector op basis van de studieresultaten en wijzen op het belang van zaken als klantinteractie,
service innovatie en de strategie stijl van ondernemingen.



Nawoord

We waren als onderzoeksteam meer dan nieuwsgierig hoe een snel groeiende,
kennisintensieve en vooral jonge sector als de ICT sector de rol van innovatie beleefde. Met
een potlood en een blocnote en later met laptops, e-mail communicatie en video conferencing
voerden we dit onderzoek uit in de periode 1996-2000. Met veel plezier denk ik aan de
samenwerking met mijn onderzoekscollega’s die hun kennis en inspiratie met mij deelden:
Jan Cobbenhagen, Wynand Bodewijs en Hans Pennings. Daar ben ik jullie dankbaar voor.
Maar vooral dank ik ook de managers die bereid waren tijd vrij te maken om hun verhaal te
vertellen. Zij verschaften de achtergronden bij het innovatievermogen van hun bedrijven en de
aspiraties die er waren voor de Nederlandse replica van ‘de Silicon Valley idealen’. FENIT,
in het bijzonder Sylvia Roelofs, en het Ministerie van Economische Zaken, dank ik voor hun
financiéle steun en het openen van deuren die anders gesloten bleven.

Daarna begon natuurlijk pas de werkelijke klus: het schrijven van de dingen die ik wist, die ik
heb meegemaakt, die ik over wilde brengen. Schrijven is niet alleen een kunst maar ook cen
kunde. Friso, bedankt dat ik bij je in de leer mocht. We hebben samen heel wat uren
doorgebracht op het scherp stellen van betogen, de argumentatie en het reviewen.

Natuurlijk heb ik me vaak genoeg afgevraagd of ik op de goede weg zat, of ik deze weg wel
wilde bewandelen en hoeveel bochten en heuvels er nog voor me lagen. Langs die weg vond
ik natuurlijk de wegwijzers, de meterpaaltjes en de veilige parkeerhavens. Ik noem er een paar
in het bijzonder. Corien Gijsbers, je hielp me om het proefschrift tot een vlotte
wetenschappelijke publicatie te maken. Wilma Coenegrachis, dank voor het regelen van al die
financiéle zaken die erbij komen. Minouk den Hertog, voor je hulp bij de interviews en
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vitvoering van de analyses. Berry Veldhoen en Wilfred Achthoven, voor de nieuwe
parkeerhaven die jullie me boden bij Altuition. We hebben elkaar leren kennen tijdens dit
onderzoek, we deelden ervaringen over nieuwe business development en veranderende tijden.
Dat daar de ondememing Alwition uit ontstond blijft een apart gevoel De
promotiecommissie, Prof. dr. I. Lemmink, Prof. dr. W. Buitelaar, Prof. dr. ir. K. Boon, die
met waardevolle adviezen en suggesties aangaven dat de bestemuming (bijna) bereikt was.

Naast de seriguze berigheden waren er de collega’s van het MERIT, die me tijdens mijn
onderzoekstijd het idee gaven van een verlengd studentenleven, Niet te vergeten het Altuition
team: een bonte familie van inspirators, ontwikkelaars en whizzkids, die me langs de kant van
de weg aanmoedigden. Jongens bedankt.

Mijn familie, Ywvonne, Istvan, Robert, Hub, Maria, Marcel en Ricke. Ik dank jullie voor je
medeleven, geduld, de steun, de interesse, de rust en vrijgevigheid, ook in minder goede
tijden. Jullie betekenen weel voor me. Het proefschrift heeft een groot stempel gedrukt op de
afgelopen jaren. Het lukt dan niet altijd om te relativeren en de belangrijke dingen voorop te
zetten, Carine, | love you. Dit boek draag ik aan jou op.

Dank jullie allemaal.
De finish is behaald.

Edward

Breda, 15 November 2000
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