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Tell me, Iwill for8et.
Show me, Imay remember.
Involve me, Iwill understand.

Dankwoord
Het is volbracht. Met dit proefschrift heb ik mijn een toegangsbewijs verschaft tot de
wereld van de geleerde dames en heren. Onbewust heb ik lang geleden deze weg al
voor me zelf uitgestippeld. De kinderencyclopedie heb ik ooit van A tot Z gespeld ik wilde er altijd het mijne van weten en er vervolgens mijn eigen gedachten over
vormen. Wetenschapper is geen beroep, het is een [aeon de vivre. Echter, leven kun [e
niet alleen en ik ben blij met de steun en verstrooiing die ik de afgelopen jaren van
vele kanten heb ontvangen. Zonder volledig te kunnen zijn, wil ik op deze plaats een
aantal mens en met name bedanken voor hun bijdrage aan wat uiteindelijk
geresulteerd heeft in dit proefschrift.
Heel veel dank ben ik verschuldigd aan mijn fantastische ouders. Door de jaren
heen hebben ze altijd achter me gestaan en mij veel zorgen uit handen genomen.
Dankzij jullie was de weg naar mijn promotie lichter. Samen met mijn ouders
bedank ik ook Emstjan, omdat hij een geweldige broer is, en mijn 'schoonzus'
Susan. Dat wij samen familie zijn betekent veel voor me.
Grote dank spreek ik uit naar mijn promotores, Jules van Dijck en Frans
Boekema. Beide hebben jullie een belangrijke bijdrage geleverd aan mijn
proefschrift. Jules dank ik met name voor zijn hulp bij het leggen van contacten naar
Oce en voor zijn grote kennis en creativiteit waarmee hij mij tijdens het schrijven
verschillende keren nieuwe richtingen in heeft gestuurd. Frans ben ik zeer dankbaar
voor het feit dat hij niet alleen helder en scherp commentaar leverde op mijn werk,
maar ook voor het 'learning regions' avontuur waar we samen aan begonnen zijn.
Heel veel dank spreek ik ook uit aan Luc Broos bij wie ik zeven [aar met enorm veel
plezier in dienst ben geweest als consultant. Ik beschouw je als mijn onofficiele
derde promotor omdat ik van jouw de kans heb gekregen in de praktijk kennis te
maken met het onderwerp van dit proefschrift, innovatie. En met Luc Broos bedank
ik uiteraard ook alle ERACers waarmee ik de afgelopen jaren een geweldige tijd heb
beleefd.
Dank ben ik zeker ook verschuldigd aan Oce voor de ruimhartige medewerking
die ik tijdens mijn onderzoek heb ontvangen. Ik dank in het bijzonder Henk Knibbe
die binnen Oce de deuren voor me heeft open gezet. Tevens dank ik alle Oce-ers en
toeleveranciers die bereid waren mij van de broodnodige onderzoeksgegevens re
voorzien. In dit rijtje hoort ook Jeffry Matakupan genoemd te worden die ik dank
voor zijn uiterst nauwgezette verslaglegging van de interviews. Aan onze 'KIC
tournee' bewaar ik hele goede herinneringen.
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Behalve hard gewerkt, heb ik de afgelopen jaren ook van het leven genoten. Ook
daarbij ben ik in mime mate ondersteund door verschillende personen en ook hen
wil ik bedanken. Bijzonder dankbaar ben ik John - they call you schmenky for a
reason - Gelissen voor alle onzin die je vrijwel dagelijks over me hebt uitgestort.
Onze 'Methodenstreit' heb ik met plezier gevoerd en ik zie uit naar de volgende
confrontaties. Zoals wij de afgelopen jaren van de goede dingen van het leven
genoten hebben, en van het mooie weer, yond ik heerlijk. Ik wil maar zeggen, je bent
een geweldige vriend. Een geweldige vriend is ook Sjoerd van Loon. Dankzij jou heb
ik een aantal dingen meegemaakt waar ik uit mezelf nooit aan gedacht zou hebben.
Ik waardeer je geweldig om je humor. En ook nu we elkaar minder zien dan
voorheen blijft de vriendschap in stand. Iedere keer pakken we de draad weer op
alsof we nooit 'tot ziens' hebben gezegd. In Norbert Klein Goldewijk heb ik mijn
'match' gevonden wat Elvisverslaving betreft. Ik heb zelden iemand met zuIke grote
ogen naar een podium zien kijken als jij op 9 maart 2000 in Ahoy tijdens 'Elvis The
Concert'.
Heel veel mooie momenten heb ik ook beleefd met de familie Conijn, tante
Margriet, Orne Eduard, Menno en Silvia, en Sandra, Yannick en Joao. Met name
onze skivakanties waren een geweldige manier om me weer helemaal op te laden
voor het volgende bedrijf van mijn promotieonderzoek.
Voorts dank ik degenen die her dagelijks leven op de KUB hebben opgevrolijkt de
afgelopen jaren. Je remercie Anne Rutkowski pour ta rire genereux et les
conversations plaisamment entre nous. Je suis heureux d'avoir toi pour une amie.
Zonder volledig te zijn dank ik ook Ivan Nyklicek voor de volstrekt zinloze
gesprekken die we voeren tijdens de lunch, Bart Kamp, en uiteraard Silvia Bakkers,
al ben je dan vertrokken naar Miami Beach. En bijzonder dankbaar ben ik ook voor
de vriendschap die ik nog steeds onderhoud met een aantal oud-BOWers. Frank
Bongers, Ellie Roelofs, Ronald Batenburg en Elly Breedveld. Ik hoop dat we onze
traditie van geregeld lekker samen eten nog lang in ere zullen houden.
Dankbaar ben ik ook de collega's van het nieuwe BOW/Tranzo. Ik waardeer jullie
omdat we naast serieus en hard werken ook heel veel samen lachen. De fijne sfeer in
ons departemenr heeft me gestimuleerd om met name in de tweede helft van 2001 op
mijn tenen te blijven lop en, en behalve aan mijn proefschrift te werken ook een
goede bijdrage aan her departement te leveren. Zonder de anderen tekort te willen
doen, dank ik met name Cisca Joldersma voor het feit dat ze op alle vragen die ik als
beginnend UD-er heb altijd een antwoord heeft, en Tobias GaRling die ik inmiddels
tot mijn vrienden reken. Und vielen Dank fur aIle Kolsch. die du mir gegeben hast.
Een woord van dank gaat ook uit naar alle BOW-studenten die ik in de afgelopen
jaren als begeleider en docent heb ontmoet. Jullie enthousiasme en gedrevenheid
werkt aanstekelijk en houdt me scherp.
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DANKWOORD

De laatste persoon die ik hier wil noemen zal voor degenen die mij kennen zeker
geen verrassing zijn - Elvis Presley. Bijna zolang ik me kan herinneren is zijn muziek
inspiratie, uitlaatklep, vreugde en troost voor me. Wetenschap is net als muziek een
creatief proces en de kunst is het aan de lezerjluisteraar zo te presenteren dat het lijkt
alsof het werk moeiteIoos en vloeiend tot stand is gekomen. Als 'schepper' weet je
wei beter. Wat is het dan geweIdig om zo'n voorbeeId te hebben, om je te kunnen
laven aan zo'n bron van artistieke creativiteit en menselijke energie, gebracht met
een eindeloos mooie stem. Om het met Elvis' eigen woorden te zeggen: "Without a
song, the day would never end; without a song, a man ain't got a friend; without a
song, the road would never bend - without a song". Bedankt jongen.

RoelRutten
Tilburg, voorjaar 2002
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Preface: Taming tyrants
"Some people tap their feet, some people snap their fingers, and some
people sway back andforth. Ijust sorta do 'em all together IBuess."
Elvis Presley

When I was searching for a catchy title for this dissertation, I first considered
'Taming the tyrant.' Admittedly, this title would have been considerably more
flamboyant than 'The entrepreneurial coalition.' 'Taming the tyrant' referred to the
fact that, in traditional buyer-supplier networks, the larger buyer companies often
behave like tyrants, squeezing out the last cent of their suppliers' margins. The
present study, however, shows a radically different kind of buyer-supplier collaboration but than the nature of the network studied is also radically different from the
traditional buyer-supplier network. This network is not concerned with buying but
with the co-development of new products. Instead of efficiency, the focus in this
network is on knowledge exchange and this has made the large company, Oce in this
case, dependent on its suppliers because it needs their knowledge. Buyers and
suppliers use each other's knowledge and experience to develop new products. In
other words, they collaborate with each other on the basis of common interests, i.e.,
innovation. This, of course, puts constraints on the behavior of the companies
concerned. Buyer-supplier collaboration on product development, thus, seems to be
a way by which the tyrant in a large company can be tamed. However, to speak of
Oce as a tyrant would be a woeful injustice! Even in 'regular' buyer-supplier
relations, where Oce is the dominant partner, the company takes care not to act like
a tyrant. As the present study shows, in co-development relations, Oce works with
suppliers on a basis of equality as much as possible. Even to suggest that Oce
resembles a tyrant would be to completely disregard the helpfulness of the Oce
organization and its members that I encountered in my research. Alas, no catchy title
but one that accurately covers the content of this dissertation. Oce and the suppliers
involved in this study acted as partners in a coalition with many compatible and
some conflicting interests, but were always careful not to compromise their good
relations. Moreover, I have to consider my own 'coalition' with Oce. In the light of
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the helpfulness I received, comparing Oce with a tyrant would not be nice to say the
least.
That, however, does not mean there were no tyrants to tame over the course of
my Ph.D. project - but they were of a different nature. The largest tyrant, perhaps,
was my contract of employment, of which I had two. Dividing my loyalty, and my
time, between two bosses was no easy task. Working as a consultant for ERAC
(European Regional Affairs Consultants) gave me a taste of life in the fast lane.
True, from an academic perspective, the work of a consultant is superficial and has
little substance. But nothing in this world offers a richer flow of ideas, lessons, and
experiences than the everyday life of a consultant. Working on regional innovation
policy for several regions in the Netherlands and elsewhere in Europe gave me an
understanding of the issues that companies face when involved in innovation
efforts. Writing about inter-firm collaboration as an academic without having
experienced what collaboration actually means is a severe handicap. Working in
project teams with people from various organizations on the completion of a
common task proved to be a precious experience that would have been hard for me
to acquire anywhere else than at ERAe. The effort of trying to tame the tyrant of
deadlines and time sheets was well worth it. Although at times working for ERAC
seriously compromised the progress of my Ph.D. project, it gave this dissertation the
substance it has. My other boss, Tilburg University, would have gotten a much less
substantial work had it not been for my years as a consultant. That, I think, is an apt
reward for their investments in me.
A tyrant of near equal proportions is the scientific discipline. Having been
'raised' as an organization sociologist, I expanded my horizon to regional economics
as a student. Thus began a career of living between two disciplines - much to the
discomfort of the 'keepers of the true faith.' Too much an economist for sociology
and too much a sociologist for economy, it is often difficult to convince an audience.
Journals, conferences, and university reward structures are quite strictly structured
along disciplinary lines. On a personal level, connecting two disciplines poses also a
substantial challenge. One has to marry two types of literature. And no marriage is
free of conflict. Having like-minded promoters and colleagues has been a great help
in the struggle against this tyrant. I maintain, however, that this study proves that
knowledge-based collaboration cannot be understood from the perspective of a
single discipline. I challenge the reader to disagree with me after reading this
volume.
A tyrant of an altogether different nature was the drive inside me. As if a being a
Ph.D. student and a consultant was not enough, I co-organized three international
seminars on learning regions, co-edited two books that resulted from these
seminars, and engaged in teaching at the Department of Policy and Organization
Studies at Tilburg University. My Ph.D. thesis could have been completed much
x
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earlier had it not been for these activities. I choose to follow my curiosity and pursue
different paths, knowing that this would delay my Ph.D. project. However, in doing
so, I hope to have laid the foundations for a career in science. This dissertation, for
all the effort I put into it, hopefully, is merely a first step on this road. If this tyrant
inside me continues to fuel my curiosity and drive me in different directions, it will
be an exciting road.
The most important question now is whether I have tamed that tyrant called
thesis. For the past five and a half years, this tyrant has been an interesting,
challenging, sometimes frustrating, but, in the end, rewarding companion. I have
tried to bring together in one framework the fruits of several lines of inquiry:
innovation and the learning organization, networks and inter-firm collaboration,
and spatial proximity and learning regions. This framework focuses on both the
structures of networks and on the processes of networking and knowledge creation.
I believe such a framework is necessary in order to appreciate the full complexities of
the seemingly straightforward question, why and how do firms collaborate with
regard to innovation? The existing literature does not provide such a framework but,
instead, gives fragmented answers. The behavior of companies, however, cannot be
explained with fragments, in a world in which the difference between winners and
losers is increasingly decided by the ability to create and apply knowledge. Hence,
this study aims to develop a knowledge-based perspective on innovation and to
consider knowledge and knowledge creation in all its aspects, strategy, organization,
and space. A formidable tyrant to tame, indeed. At the very least, I hope to have
demonstrated the need for taming and the method of doing so.
A few final words on my working life as a Ph.D. student. Elvis Presley once said
that he sort of did everything together when he was dancing. Similarly, I feel that I
have sort of done everything together while working on my Ph.D. project. I have
conducted a literature study, conducted field research, worked as a consultant, been
involved in teaching, and done a few other things along the way. Of course, I
received a great deal of help from colleagues and friends, and I am certainly not one
for bragging about my achievements. What I mean to say is that a Ph.D. project, in
my opinion, must be more than merely writing a thesis. One has to demonstrate that
one is an academic and capable of performing all the duties associated with academe:
creating knowledge and disseminating it to colleagues, students, and practitioners.
Just as it is impossible to imagine Elvis without the hip shakes and the karate
movements he made on stage, I feel it is impossible to be an academic without
mastering the above-mentioned qualities, at least partially. I hope the present study
reflects that I have mastered these qualities, at least partially.

xi

I
Introduction: Knowledge, Networks,
and Space
''Whereas at one time the decisive factor of production was land, and later
capital ... today the decisive factor is increasingly man himself, that is, his
knowledtJe."
Pope John Paul II, 1991

At the turn of the millennium, the economy was experiencing an unprecedented era
of growth. In the 1990S, particularly, the United States produced sustained growth
rates believed impossible only a few years earlier. The fall of the Berlin Wall on
November 9, 1989, and the subsequent collapse of communism marked the
beginning of a twelve year 'Golden Age,' when the combination of democratic
government and capitalist economy seemed to triumph all over the world. There
was even talk of a 'new economy' in which the ICT revolution would remove the
factors that caused inflation and recession in the 'old economy.' New economists
argued that information is the key resource in the economy and that it can be
produced and disseminated at little or no cost through the use of ICT. Moreover,
markets cannot become saturated as the use of information triggers demand for
more information. Unlike traditional resources, information cannot be used up, i.e.,
it will never become scarce. Even though more conservative economists cautioned
against embracing this new philosophy, an atmosphere of optimism prevailed
among consumers, government, and the business community alike. Neither the
crises in Japan and Asia, Russia, and Latin America in the late 1990S nor the 'death'
of the new economy and sliding stock markets in the years to follow could affect the
solid conviction that the 'Golden Age' would persist. All that changed on September
II,2001.
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It is difficult to predict where the economy is going, but it makes sense to
distinguish between the 'surface' of the economy and its 'basis.' On the surface,
downturns and booms follow each other and political uncertainty may affect the
economy in a negative way but, in the long run, it is the basis of the economy that
matters. The basis of the economy (from a company perspective) is shaped by the
competitiveness of companies, by the way companies organize their production
function, and by their ability to alter the rules of competition. It is precisely in the
basis of the economy that important changes have occurred over the past two
decades. These changes are the result of a series of related developments that have
been described as the second industrial divide (Piore and Sabel 1984), globalization
(e.g., Bartlett and Goshal 1989), the new competition (Best 1990), the national and
firm-specific origins of competitive advantage (Porter 1990), the concentration of
firms on their core competencies (Hamel and Prahalad 1994), the rise of the
knowledge-creating company (Nonaka and Takeuchi 1995), the role of territorial
development in a global world (Storper 1997), and the learning region (i.e., Maskell
et al. 1998), etc. What these, and other authors, have in common is that they have
shown that important changes in the economy have occurred because firms were
looking for new ways to improve their competitive advantage. This searching
became a must for firms after a world-wide economic crisis set in two decades ago
and it has, assisted by an unprecedented technological development, dramatically
altered the economic landscape (cf. OECD 1992).
This chapter argues that no matter how diverse the phenomena described by the
above-mentioned
authors may be, they can be narrowed down to a single
development, i.e., the rise of the knowledge-based economy. Knowledge has become
a crucial factor in today's economy. In fact, it has become the key to competitiveness
and the success of firms increasingly depends on their ability to develop and use
knowledge better than their rivals. This study aims to shed light on the issue of
competitiveness from the perspective of knowledge. What is knowledge, why is it so
important for competitiveness, what strategies do firms have that enable them to
develop, acquire, use, and disseminate knowledge? Closely related to the rise of the
knowledge-based economy are two other major shifts in the economic structure.
First, the prominent role of networks, particularly in relation to knowledge
exchange, and, second, the role of space in a globalized economy. These shifts will be
discussed in the following sections. The purpose, however, is to raise questions
rather than to give answers; they will follow in later chapters. In short, three issues,
I) the knowledge-based economy, 2) knowledge and networks, and 3) globalization
and regionalization (or knowledge, networks, and space) are at the heart of this
work. They represent three research traditions that share important attributes but
are not the same. This volume is by no means the first to address this debate.
However, considering the growing importance of knowledge in the economy and in
2

I INTRODUCTION:

KNOWLEDGE,

NETWORKS, AND SPACE

society as a whole, the importance of continuously increasing our knowledge of
knowledge can never be stressed enough. The present work assumes that the
knowledge-based economy has become a reality. This work focuses, therefore, on
knowledge in order to understand and explain the knowledge-based economy.

I.I THE

KNOWLEDGE-BASED ECONOMY

Suppose it were possible to put all the inventions that mankind made from earliest
times until 1900 in one box. As man had millennia to fill this box, it would be a
rather large box. But now consider the following; it took mankind no more than 66
years to fill a second box, equal in dimensions to the first, with new inventions. In66
years, mankind produced as many inventions as he had produced in all the millennia
before 1900. Better yet, between 1966 and 1991, mankind filled a third box with
inventions (Sutherland 1998). Considering the astonishing increase in the speed of
new inventions and the time that has elapsed since 1991, by now, a fourth box should
be about half full. These figures become a little more comprehensible when we
realize that of all the scientists that ever lived and worked, 90 percent are doing so
now. Among other things, they are responsible for the fact that modem cars have
more powerful computers than the Apollo rockets that took the Americans to the
moon in the late 1960s and early 1970s. They are also responsible for the fact that, 10
years from now, 80 percent of today's technology - and no doubt an equally large
portion of this book - will be obsolete (Downes 1998).
This example serves to demonstrate the enormous importance of knowledge in
society and the economy. According to Lundvall (in Morgan 1997) it shows that
"contemporary capitalism has arrived at the point where knowledge is the most
strategic resource and learning the most important process .... [K]now-how has
become the key resource for firms to stay abreast of product and process
innovation" (p. 493). The crucial role of knowledge in the economy, particularly in
the form of technology, has long been recognized. As early as 1943, Schumpeter
emphasized that technology was one of five factors that are inseparably connected
with the development of the (capitalist) economy. Technological development,
according to Schumpeter, results from the spirit of entrepreneurship, the latter, of
course, being the single most important force behind economic development in
Schumpeter's theory. What is new in recent theories is not the attention given to
technology, or knowledge in general, but the fact that knowledge has a central place
in these theories. Particularly over the past two decades, the focus on knowledge has
become increasingly stronger. The following discussion of selected important works
from this period will show that. The intention of this discussion is not to point out
the strengths and weaknesses, the flaws and merits of these works. Instead, the
3
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purpose is to demonstrate that changes in the economy were noted and discussed by
a range of authors. They tried to make sense of the changing world around them
from their own perspectives. Different as these perspectives may be, knowledge
plays an important role in all of them, which leads one to the conclusion that the
changes discussed by these authors signal the coming about of the knowledge-based
economy.

The Second Industrial Divide
In 1984, Piore and Sabel tried to make sense out of the economic crisis that plagued
the industrialized world at that time. In their work 'The second industrial divide'
they argued that what was going on was the ending of the mass production era. The
crucial role played by knowledge and technology in this process is stressed by Piore
and Sabel in the first chapter, where they argue that "The brief moments when the
path of technological development itself is at issue we call industrial divides" (p. 5).
The central argument of 'The second industrial divide' is that new technologies, in
particular lCT, have made possible new craft-like forms of production that were
ousted from the industrial landscape by mass production during the first industrial
divide.' This led to "confusion over how to organize technologies, markets, and
hierarchies" (p. 14). Combined with the increased competition among mass
producers for shrinking markets - due to the economic crisis of the time - this
caused the foundations of the mass production system to be shaken (p. 16). The most
successful company-level response to the crisis of the mass production system, Piore
and Sabel argued, is flexible specialization. "Flexible specialization is a strategy
based on flexible - multi-use - equipment; skilled workers; and the creation, through

In every industry there seems to be a V-shaped relation between craft-like forms of
production and the level of automation. In the early stages of an industry, when there
is little automation, production depends to a large extent on the skills of craftsmen. In
the next stage mass automation largely eliminates craft-like production. In the third
stage, new flexible forms of automation, again, place more emphasis on the skills and
expertise of trained workers. The craft-like skills required in this stage, however, are
of a different nature than in the first stage. Consider, for example, the insurance
industry. It used to be for the rich only and insurance companies were careful to
develop trustful relations with their clients, which depended largely on personal
relations with insurance agents. After wwn, with the rise of 'office technology',
insurance became available for 'mass consumption.' Communication between clients
and insurance companies, however, went largely through standardized, impersonal
(application) forms. Today, lap tops and Internet allow insurance agents, again, to
offer 'tailor-made' products to their customers in face-to-face interaction, often at the
client's home.
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politics, of an industrial community that restricts the forms of competition to those
favoring innovation" (p. 17)·
The importance of technology, knowledge, and innovation is clear from this
definition. The making of flexible, multi-use equipment requires new technologies
and skilled workers to operate them. Transfer of knowledge to these workers,
therefore, is crucial. The relation between knowledge, technology, and innovation
will be discussed at length in later chapters. Here, it suffices to say that flexible
specialization leads to more innovative firms than mass production. And more
innovative firms have the best chance of survival. In the words of Piore and Sabel,
"the shift toward greater flexibility is provoking technological sophistication ...
Technological dynamism has thus allowed a shift from a purely reactive strategy [of
craft producers], aimed at survival, to an expansive strategy, which has threatened to
cut ground away from mass production. In short, craft has challenged mass
production as the paradigm" (p. 207).
Piore and Sabel (I984) put forward flexible specialization as one way' out of the
economic crisis of the early I980s. It would require a shift of technological paradigm
(towards craft production) and a new system of regulation (p. 252). This new system
of regulation is relevant to the discussion in this study as it sheds further light on the
role of knowledge. Although the discussion in 'The second industrial divide' is
flawed owing to a socialist undertone that, certainly today, sounds outdated and out
of place, several of Piore and Sabel's observations are very relevant to the present
state of affairs in the economy. New technologies, Piore and Sabel argue, have
enabled the production of small batches, allowing firms to specialize in niche
markets and to respond to market changes much more flexibly. However, in order to
exploit the potential benefits of flexible specialization, firms must be organized in a
way that facilitates innovation, i.e., they must adopt a new system of regulation. The
system of regulation that Piore and Sabel developed looks at firms and
competitiveness from a micro-economic perspective. Hence, they refer to their
system as a system of micro regulation. Piore and Sabel attribute the following
characteristics to their system:
1.

Flexibility plus specialization. Flexibility is "the capacity to continually reshape the
production process through the rearrangement of its components. But they
[firms] are also specialized, in that the set of possible arrangements is bounded
and the aim of redeployment limited" (p. 269). This description of flexibility and
specialization echoes Schumpeter's definition of innovation as the making of

1

The other way being "multinational Keynesianism" - which will not be discussed here
as it is basically a continuation of the mass production system. This system has lost
most ofits relevance as the second industrial divide, arguably, has taken place.
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new combinations. Piore and Sabel's rearrangement of the components of the
production process is strikingly similar to Schumpeter's "Anderes oder anders
produzieren heiflt (...) Dirlfje und Kriifte anders kombinieren" (Schumpeter 1926:
100). The point is that flexible specialization, basically, is a strategy of innovation.
Innovation, in tum, is inseparably connected with knowledge, as will be argued
later.
2. Limited entry. Piore and Sabel argue that firms are part of a community, be this a
regional conglomeration, a supplier network, or a family(-like) bond. These
communities limit entry and, thus, ensure that the benefits produced by flexible
specialization are shared among the firms within that community. Piore and
Sabel attribute some romantic socialist qualities to these communities that fail to
make sense to all but a few readers today. However, the idea that 'communities'
offer benefits to their members that do not easily slip away to outsiders is
widespread in recent literature on embeddedness and innovation in networks
and learning regions (see, for example, Cooke and Morgan 1998, Grabher 1993,
Maskell et al. 1998, and Nohria and Eccles 1992).
3· The encoura8ement of competition. Piore and Sabel, in no uncertain terms, connect
flexible specialization with innovation when they say that systems of flexible
specialization encourage competition that promotes innovation (p. 270). FirIUS
within these systems compete for favorable positions in the system's hierarchy
and there is competition between systelllS. Competition, according to Piore and
Sabel, keeps firms on their toes and, thus, stimulates innovation. This idea was
discussed more elaborately by Porter (1990) when he assessed the merits of
competition inrelation to innovation.
4· Limits on competition. Flexible specialization prohibits competition "that distracts
from permanent innovation" (Piore and Sabel 1984: 270). Inparticular, this refers
to competition over wages and working conditions, i.e., price competition. Many
authors, from Schumpeter (1926) to Porter (1990), have recognized the risk of
firms undermining their own viability through a process of price competition.
Furthermore, in an attempt to lower costs, firms very often compromise on
wages and working conditions. This undermines the motivation of and often
even the possibilities for workers to experiment on the work floor. It is precisely
such experiments that make flexible specialization more innovative than mass
production. Inmass production, working processes are standardized as much as
possible. Flexible specialization, in contrast, enables workers to experiment with
new technologies and approaches. Today, most authors recognize that the
'pedestrian forms of knowledge' of the workfloor (cf. Morgan 1997) are essential
for innovation. The research tradition of the sociotechnique even takes these
pedestrian
forms of knowledge
as the starting
point for analysis.
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Sociotechnicians argue that organizations should be organized in such a way that
workers can make optimal use of their skills and experiences (cf. de Sitter 1994).
To sum up, Piore and Sabel have predicted several important developments in the
economy that, with the benefit of hindsight, proved to be generally correct. In 1984,
they foresaw the enormous possibilities of ICT in the work environment that, by
now, have become a part of peoples' everyday lives. The discussion of their work
above showes that knowledge and innovation were at the heart of these
developments.
The New Competition
Piore and Sabel have been criticized for presenting flexible specialization as the only
alternative to mass production (cf. Best 1990). However, the merit of their work is
not the presentation of a particular new paradigm for industrial production, but that
they saw that some new paradigm is necessary and that such a paradigm should focus
on how firms are organized to pursue continuous improvement. That is precisely
the point that Best makes in his book 'The new competition' (1990). He also argues
that the mass production system is in a crisis because it "suffers from rigid command
and control production organizations" (p. 7). Referring to the Tayloristic
organization of production of the large American manufacturers that dominated the
(US) economy for much of the zoth century, Best calls this system 'Big Business.'
The rigidities of Big Business have led to a decline in the productivity and
competitiveness of US manufacturers compared to international, particularly
Japanese, competitors. In fact, such was the situation that fear of a Japanese take
over haunted American industry in the late 1980s and early 1990S.3Production and
organization concepts in Japanese industry are based on different concepts that
constitute a 'New Competition.' "At the center of the New Competition is the
entrepreneurial firm, an enterprise that is organized from top to bottom to pursue
continuous
improvement
in methods, products
and processes.
... The
entrepreneurial firm seeks a competitive edge by superior design, which mayor may
not lead to lower costs, but it demands organizational flexibility which in tum
requires organizational commitments to problem solving, a persistence to detail and
an integration of thinking and doing in work activities" (p. 5-6).
Like Piore and Sabel, Best argues that one system of production, i.e., mass
production or Big Business, is making place for a new system of production, i.e., the

The growing power of Japan and the economic decline of the US persuaded some
commentators to say that, in the event of another US-Japanese confrontation, Japan
would not have to fight; it could simply buy America.
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New Competition with flexible specialization as one of its apparitions. However,
they leave us largely in the dark about what caused this transistion. Having the
disadvantage of being in the middle of developments, it is hardly surprising that they
remain somewhat vague in this respect. They do, however, point to one of the main
forces fueling the changes in the economy; technological development. But there is
more to it than just technological
development,
as was argued above.
Competitiveness in the New Competition depends on the ability of firms to make
better products than their competitors. Technology alone can never explain why one
finn makes better products than another finn, because technology is available to
increasingly more firms at ever lower prices. Particularly since the arrival of the
Internet, technology is within the reach of virtually everybody. Software can be
downloaded and the price of hardware continues to drop. In other words, one
cannot differentiate between firms based on technology alone. As Porter (1990)
argued, differentiation is one of the keys to competitiveness. Consequendy, other
forces must be at work. Other forms of knowledge must be applied in order to make
proper use of technology. Besides, consumers are not asking for technology but for
value. Value can be defined in terms of convenience, quality of life, self esteem,
moral values, fun, design, customer service, health, etc. (cf. Jacobs 1996). These
qualities largely belong to the realm of the immaterial. In other words, knowledge of
the immaterial must be combined with technological knowledge in order to make a
(competitive) difference. Put differendy, human knowledge is essential in order to
make technology work. This understanding is now common, but that is only because
most people are now aware that the knowledge-based economy has arrived.
According to Jacobs (1996), the knowledge-based economy has four characteristics
that distinguish it from the economy of some 15 to 20 years ago; i.e., the
dissemination of new ICT, the shortening of product and technology life cycles,
immaterialization, and network economics. Gradually, these characteristics have
become, and are becoming, more important.
The first characteristic is the most obvious and, perhaps, the most impressive
one. It concerns the dissemination and application of new ICT, which enables a
more efficient organization and better fine tuning of processes within firms.
Different departments within an organization can work together far more easily
through the use of ICT. Concepts such as 'current engineering' and 'lean
.production' result from this. Furthermore, the dissemination of information
changed fundamentally after the introduction of email and the Internet. ICT also
makes possible a much more rapid development of new technologies and products.
The cosdy and time consuming process of making and testing prototypes can now
be (largely) omitted through the use of CAD (Computed Aided Design) technology.
Finally, communication with suppliers can be improved via electronic networks. The
more advanced suppliers have reaped the benefits ofICT and now playa much more
8
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prominent role in the product development processes oflarger firms on the basis of
'early supplier involvement', 'co-development,' and 'co-design' (cf. Jacobs 1996: 1718).
The second characteristic concerns the shortening of product and technology life
cycles. According to Jacobs (1996), the application of ICT resulted in the fact that
nowadays products and technologies do not last as long as they used to. This is not a
purely technological matter. Entrepreneurs, certainly, have used the possibilities
offered to them by new technologies to increase the variety of their products.
Consumers, in turn, have also used the technological possibilities to demand
products that are more specifically targeted on their individual needs (cf. Jacobs
1996: 18). This development is often referred to as 'mass individualization."
Whereas, in the early 1900s, the Ford Motor Company could offer its Model T in
any color as long as it was black, car manufactures in the early 2000S are developing
a modular car. It is possible that, in the near future, consumers will be able to 'build'
their own customized cars from various modules offered by car manufacturers.
Closer to home, McDonalds offers a burger for every taste, for example, vegetarian
burgers, kids menus, and more tasty burgers such as the McBacon. Moreover,
McDonalds restaurants in different countries offer different burgers adapted to the
local preferences, such as kosher burgers in Israel, a McCroquetteS in the
Netherlands, and sausages in Germany. The bottom line is that consumers no longer
want a product that everybody else has and new technologies have enabled
producers to deliver what the consumers want. New and modified products are
available on the market at ever shorter intervals. This requires producers to shorten
feedback times between marketing, design, and manufacturing. Most importandy, it
requires producers to organize their production processes in more efficient and
flexible ways. Producers increasingly 'build' their products from individual models
that can be replaced separately if changes occur, thus avoiding the need to change
the whole product (cf. Jacobs 1996: 19)·
The third characteristic is the growing importance of non-material elements in
our economy. As mentioned above, consumer preferences are constandy changing

The Catholic church is perhaps one of the oldest examples in this respect. There is
only one explanation of the Catholic religion and it is expressed in the same way all
over the world. In this sense, the Catholic church is clearly a mass organization. On
the other hand the Catholic church has always been keen to adopt local elements to
make it easier for people to relate to the Catholic religion. For example, each region or
city has its own Saints. They are worshiped in their own regions while few, if any,
Catholics in other regions and countries have ever heard of them. In this way, the
Catholic church continues to vitalize its ties with its followers.
A 'croquette' is a typical Dutch snack which is often consumed with a sandwich. The
McCroquette is a croquette sandwich in the shape of a burger.
9

The Entrepreneurial Coalition

and, therefore, difficult to assess. The shortening of product and technology life
cycles further fuels this process. Certainly, in combination with the fact that
technology is available on an ever wider, i.e., global, scale, it can no longer be a
source of durable competitive advantage. For that, producers have to turn to 'softer'
knowledge which is more difficult for competitors to copy. Among other things, this
softer knowledge includes marketing, design, user friendliness, and entertainment.
This process contributes to the growing distinction between easy to access codified
knowledge and non-codified knowledge, the later being a better source of
competitive advantage precisely because it is much more difficult to access (cf.
Jacobs 1996: 20).
The fourth characteristic is the emergence of a network economy. Th~
developments discussed above have led firms to concentrate on activities they are
good at. Flexible networks result from this, as was one of the arguments of Piore and
Sabel (1984). Increasingly, success is a matter of specialization and combination. To
capitalize on chances that may occur, it is essential that good combinations of firms
with different strengths and skills are made quickly. In short, networks are crucial
for competitiveness. The nature of these networks also changes. Arm's-length
relations are not good enough. Intensive collaboration characterized by a high
degree of exchange of non-codified knowledge is quintessential (cf. Jacobs 1996: 22).
In sum, the discussion in this section has shown that much has changed in the
economy. The bottom line is that the ability of firms to produce innovations quickly
is the key to competitive advantage. And innovations result from a firm's ability to
deal with knowledge. It took an economic crisis to make firms aware that a different
approach to production was necessary. The rise of Japan in the late 1970S and early
1980s demonstrated that quite unmistakably. In a time of crisis, many things happen
simultaneously and at a quick pace. The order of events, therefore, is not important.
It is the outcome that matters, as discussed by Jacobs (1996). In later chapters, issues
raised by Jacobs will be elaborated but, for the argument here, it suffices to say that
the knowledge-based economy has emerged as a result of the economic crisis and
that the knowledge-based
economy has four main characteristics.
These
characteristics are (I) the opening of seemingly infite new possibilities through new
technologies, in particular ICT, (2) the shortening of product and technology lifecycles that demands more innovations from firms, (3) the growing importance of
'soft' knowledge and the immaterial characteristics of products and services, and (4)
the growing importance of networks as a means of accessing complementary
knowledge (Jacobs 1996: 16). The former three characteristics are related to
knowledge, the subject of this section. The latter characteristic, networks, will be
elaborated further in the next section.
No doubt other authors will highlight different aspects. They may argue that
Jacobs gives too much attention to the technological aspects of the changes in the
10
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economy, or too little. Others may accuse him of being vague when he introduces
'soft' knowledge in his arguments. Yet others may argue that Jacobs analyzes the
changes in the economy on three different levels - firms (micro), networks (meso),
and the economy at large (macro) - without properly distinguishing between them.
This may be so, but the purpose of Jacobs' book, as is the purpose of this chapter, is
to provoke thought and to demonstrate that important changes have taken place.
Although they may not be the definite characteristics of the knowledge-based
economy, the four characteristics proposed by Jacobs do capture the changes and
point out the direction in which scientific inquiry has to progress.

1.2 KNOWLEDGE AND NETWORKS

The study of networks has produced a vast body of literature. Nevertheless, the
concept still suffers from a certain vagueness. Perhaps this is caused by the wide
variety in the kind of network studies. All social sciences - economics, sociology,
and psychology - study networks and, thus, contribute to the persisting vagueness in
terms of terminology, definirion, and operationalization.
This vagueness was
addressed by Powell and Smith-Doerr (1994). They argued that there is a twofold
answer to the question what are networks? First, networks are "an analytical device
for illuminating social relations" and, second, they are "a kind of organizing logic, a
way of governing relations among economic actors" (Powell and Smith-Doerr 1994:
368). Put differently, networks can be seen as an analytical tool and as a form of
governance. The first line of network studies looks at how "one's position in a
network both empowers and constrains action" (p. 369). Burt (1992a and 1992b), in a
more extreme view, looks at how certain structural arrangements generate benefits
and opportunities. The second line of work views networks "as a form of
governance, as social glue that binds individuals together into a coherent system"
(Powell and Smith-Doerr 1994: 369). Powell and Smith-Doerr favor a crossfertilization between these two lines of analysis. They argue that what matters is not
so much the structure formed by ties but the contents of these ties. ~ e need to
know what flows across the links" because "social ties among organizations can be
consequential, but not all of them need to be" (p. 371). Put differently, knowing that
networks exist and how the relations are structured (the second line) is important
but not sufficient. It is also necessary to know what is 'going on' inside a network
(the first line).
This is important to keep in mind but it is not an answer to the question of how to
study networks. It does not say what must be studied. As said above, the variety in
the kind of network studies is enormous and this book is not the place to present an
overview. To answer the question of what must be studied, it is best to start from the
II
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perspective of this book: knowledge. How are networks relevant for the creation
and dissemination of knowledge? Basically, the answer was given by Jacobs (1996) in
the previous section. As firms, even large ones, do not own or control all the
knowledge they need, networks can be seen as a means of accessing complementary
knowledge. Almost completely in line with Schumpeter's definition of innovation,
competitive advantage in the knowledge-based
economy results from new
combinations of knowledge. As it is impossible to stay abreast of the developments
in knowledge and technology in all relevant fields, firms specialize in their 'core
competencies' (cf. Hamel and Prahalad 1994). In similar terms Porter (1990) argued
that no firm can be competitive in everything and, therefore, a firm must choose a
field in which it can develop a competitive advantage. In short, Jacobs' (1996)
conclusion that competitive advantage in the knowledge-based economy is a matter
of specialization and combination and the ability to make good combinations of
firms receives wide support in the literature. However, the complementary
knowledge argument raises three important questions.
The first question is why would firms want to exchange knowledge? If the
competitive advantage of a firm is based on knowledge, then why would any firm
exchange knowledge with another firm? Clearly, this could lead to strategic
knowledge leaking away to competitors. However, apparently, it pays off to do so.
Maskell et al. (1998) demonstrated that knowledge exchange between firms is very
common, although certain conditions have to be met. Best's (1990) study of
networks in Japanese industry showed that complex relations exist between firms
that certainly defy the straightforward Williamsonian make-or-buy logic. Whereas
the Williamsonian tradition sees inter-firm interaction as, essentially, isolated events
(cf. Oerlemans 1996), Best, instead, advocates an embeddedness perspective in the
study of these relations. "Embeddedness refers to the fact that economic action and
outcomes, like all social action and outcomes, are affected by actors' dyadic relations
and by the structure of the overall network of relations" (Grabher 1993: 4)..In similar
terms, Whitley (1992) argues that economic structures and outcomes are conceived
as socially constructed (p. I). The specialization-and-combination
argument (see
section 1.1) claims that firms should exchange knowledge in networks for reasons of
competitiveness. The embeddedness perspective offers a method of studying the
motivations of firms involved in such exchange relations. "Embeddedness implies
that firms operate in a system of power relations, values and norms, in which they
have developed routinized behaviour and in which the relations with the other
actors can have great influence on the effectiveness of the strategies of the firm" (van
Dijck and Groenewegen 1994: 33). The key words in this quote are 'power relations,'
'values and norms', and 'routinized behaviour.' They show that the embeddedness
perspective does offer the opportunity to study the nature of inter-firm relations as
each strongly affects inter-firm relations. However, referring to Powell and Smith12
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Doerr (1994), more attention should be given to the contents of the relations. The
bottom line is that firms in the knowledge-based economy depend on each other.
The flexible specialization argument supports that. Firms are not islands and their
decisions affect other companies, in particular buyers, suppliers, and competitors.
To exchange knowledge with other firms can, therefore, be an essential part of a
firm's competitive strategy. In short, in order to understand the competitive I
nnovation strategy of a fum, it is important to study the context in which that fum is
embedded, i.e., its exchange relations with other fums in the network.
The second question concerns how knowledge is exchanged between firms. This
is a matter of the contents of the relations as it focuses on 'what is going on' within
the relations between firms. A comprehensive study into the exchange and creation
of knowledge was carried out by Nonaka and Takeuchi (1995). Although their work
discusses the creation and exchange of knowledge within companies, it takes little
imagination to see the value of this work for the study of knowledge creation
between fums. In the previous section, a distinction was made between codified and
non-codified forms of knowledge. The latter category is commonly referred to as
'tacit knowledge' in the literature. This distinction is highly relevant because each
type of knowledge requires different transfer mechanisms. In general, the transfer of
non-codified, tacit knowledge is much more difficult, This will be discussed at length
in Chapter 3. The central argument is that tacit knowledge is embedded in a human
and social context from which it cannot be removed (Morgan 199T 493). This makes
tacit knowledge a highly valuable resource for innovation since it cannot be copied
easily by competitors. Innovation, as argued earlier, is essentially a matter of making
new combinations of knowledge, and knowledge is created through a process of
learning. Gregersen and Johnson (1997) explain that "learning leads to new
knowledge and entrepreneurs of different kinds use this knowledge to form
innovative ideas and projects and some of these find their way into the economy in
the form of innovations" (p. 481). Learning can be a "deliberate organized process"
or a "more or less (...) unintended [by-product] of normal economic activities."
However, almost all learning processes "are interactive and depend on the ability to
combine and recombine different pieces of knowledge into something new.
Interactive learning is the most common type of learning and the dominant source
of innovation" (p. 480). Morgan (1997), too, argues that innovation, or learning, is
an interactive process that requires feedback loops and the appreciation of all kinds
of knowledge, not just scientific knowledge but also the 'lower,' or pedestrian, forms
of knowledge (p. 493).
In other words, what is 'going on' within the network relations between
companies is nothing less than the innovation process itself. From a knowledge
perspective, innovation is the creation and combination of knowledge - which is a
process of interactive learning. Innovations, thus, are learning results (cf. Gregersen
13
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and Johnson 1997). From its knowledge perspective, then, this book is a study of
learning, i.e., a study of the processes responsible for the creation of innovations, not
of the innovations themselves. Drucker (1985) has argued that modem economists
define innovation "in demand terms rather than supply terms, that is, as changing
the value and satisfaction obtained from resources by the consumer" (p. 33).In other
words, an invention that is not successful on the market is not considered an
innovation by these economists. The knowledge perspective followed in this book
does not specifically look at markets, but it does not deny their relevance either. The
assumption is that, in interactive learning, the market is accounted for. Knowledge
about the market will find its way into the learning process provided this process is
organized and managed properly. This is the focus of the third question.
The first and the second questions dealt with the why and the what of networks
in a knowledge perspective. The third question discusses the how. What is at issue
here is the role of networks in economic life. Following Oerlemans (1996), there are
two perspectives on this role, a transaction perspective and an embeddedness
perspective. The transaction perspective looks at networks as a mechanism to
allocate goods, in other words, as organized markets. In the embeddedness
perspective, networks are institutions that coordinate activities between the actors.
Networks are a distinct method of coordination rather than something halfway on
the continuum between markets and hierarchies (Oerlemans 1996: 92-93). The first
perspective is the traditional Williamsonian approach, the second is advocated by
influential authors such as Hakansson (1993) and Nohria and Eccles (1992).
Two fundamental differences exist between these perspectives. Firstly, the
transaction perspective looks for alternative ways to organize market relations, i.e.,
transactions between actors. Transactions are trade relations between actors that
pursue their own interests. Market relations are vulnerable to opportunism, hence
the need for coordination. In the embeddedness perspective, coordination is a
matter of interaction between actors. Transactions are but one specific form of
(economic) activity. From their positions within networks, actors can use the
resources of other actors through a process of interaction. Networks, thus, become a
window of opportunity, an instrument that can help, or constrain, an actor in
realizing his economic activities. Inthe embeddedness perspective, actors depend on
each other. Transactions are not isolated events but are part of a chain of activities
encouraging actors to consider not only their own interests but also their mutual
interests (Oerlemans 1996: 93-95). The second difference concerns the question of
what it is that is coordinated in a network. In the transaction perspective, networks
coordinate the allocation of resources. Markets and hierarchies (firms) have the
same role in this perspective. Networks are considered a second-best means of
coordination. This, however, represents a too narrow view of the role of firms.
Chaisnais (1996 in Oerlemans 1996: 95) argues that the transaction perspective
14
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disregards the key features of firms, i.e., "their resource-, value-, and surplus-creating
attributes and their capacity for strategic conduct." Firms, according to the
embeddedness perspective, are transformers of resources. Allocation is secondary
to transformation as frrms compete with each other on the basis of their capacity to
transform resources, i.e., their capacity to innovate products and processes. In the
embeddedness perspective, firms engage in network relations because together their
productive and innovative capabilities are superior. In short, in the transaction
perspective, networks serve to allocate resources whereas, in the embeddedness
perspective, networks have productive attributes as well (Oerlemans 1996: 95-96).
Arguably, the embeddedness perspective fits best to the knowledge perspective
of this book. Above, knowledge has been presented as a resource for innovation.
Networks offer firms the opportunity to access this resource and to improve it. This
section outlined the main assumptions of the knowledge perspective on networks.
They are that (I) firms exchange knowledge in networks because it makes them
more competitive, (2) the exchange of knowledge takes place through a process of
interactive learning that results in innovations, and (3) networks are not merely
mechanisms to allocate resources; they are productive structures. This does not,
however, say anything about the characteristics of networks in the knowledge-based
economy. Following the discussion of Jacobs (1996) in section I.I, these
characteristics are distinctively different from traditional buyer-supplier networks.
In later chapters, this matter will be discussed in more detail. Perhpas it would make
sense to distinguish 'knowledge networks' - where the creation and dissemination of
knowledge is pursued in order to produce innovations - from other kinds of
networks. In any case, it is important to look more closely at the role and
characteristics of networks in the knowledge-based economy.

1.3 GLOBALIZATION AND TERRITORIALITY
The third important development of the last two decades that must be discussed
here is the coming about of the global economy and its spacial dimensions. With
China now entering the World Trade Organization, it looks as if the borderless
world is truly becoming a reality. The question, however, remains as to whether
borderless is equal to spaceless.
The global economy
About a decade ago, globalization became a kind of magic word in economics.
Companies were 'going global,' administrations were re-aligning their policies, and
economists were trying to sort out and make sense of what was going on. The
15

The Entrepreneurial Coalition

general idea at the time was that the world would become a sort of 'common
playground' for all companies. Capital and technology could flow freely across the
world, enabled by new ICT, and production and services could be carried out
anywhere on the globe. Inpractice, of course, this only occurred in those places that
had cost benefits over other locations. The fear among people in the industrialized
countries was that globalization was synonymous to their jobs disappearing to lowcost countries in Asia, Latin America, and Eastern Europe. It was assumed by many
citizens, businessmen, policy makers, and economists that location did not matter
anymore as "intellectual and financial capital [that is necessary for the production of
goods and services] can come from anywhere, and be added instantly" (Reich 1991:
Il2). The benefits connected with the availability of capital and technology thus far
enjoyed almost exclusively by industrialized countries were now nullified.
Production would thus shift to those locations that had the highest cost benefits, i.e.,
lowest labor costs. The higher costs of transportation
associated with the
production in exotic places would be easily compensated by the lower costs of
production in those places. Some globalizationists went as far as proclaiming the
death of distance.
In reality, however, space was always at the core of the globalization discourse,
although most early authors certainly overlooked the issue. Reich's (1991) discussion
of globalization stands out as a wonderful example of this. In his account,
globalization is a process in which competition between national firms is replaced
by competition between global webs of companies.
"In the older high-volume economy, most products - like the corporations from
which they emanated - had distinct nationalities. Regardless of how many
international borders they crossed, their country of origin (...) was never in doubt."
(Reich 1991: rn-a)

In the globalized high-value economy, however,
"power and wealth flow to groups that have accumulated the most valuable skills in
problem-solving, problem identifying, and strategic brokering. Increasingly, such
groups are found in many places around the globe (...). As the world shrinks through
efficiencies in telecommunication and transportation, such groups in one nation are
able to combine their skills with those of people located in other nations in order to
provide the greatest value to customers located almost anywhere. The threads of the
global web are computers, facsimile machines, satellites, high-resolution monitors,
and modems - all of them linking designers, engineers, contractors, licencees, and
dealers world wide."
(Reich 1991: III)
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This view is not far removed from the transnational company of Bartlett and
Ghoshal (1989). The transnational company, like the global web, is looked upon as
an integrated network of companies and subsidiaries all over the world. The key to
the global competitiveness of the transnational company is its capability to
coordinate and develop resources through this network on a global scale. "In the
transnational view, the national subsidiaries become strategic partners whose
knowledge and capabilities are vital to the corporation's ability to maintain a longterm global competitive advantage" (Bartlett and Ghoshal 1989: 102). Porter (1990)
also stresses the reasons why differences between countries continue to matter in
the global economy. "The more competition becomes global, ironically, the more
important the home base becomes. Differences in values, traditions, histories,
economic structures and institutions are not threatened by the increasing
globalisation of competition but they are vital to success in it" (Porter 1990: 145)·
In short, the globalization discourse has never been about whether or not space
matters. In fact, by arguing that global companies should look for those locations
that offer the best resources - whether these are cheap labor, intellectual resources,
or values and institutions - globalizationists see global and local as two sides of the
same coin. Obviously, some places are better prepared than others to playa leading
role in the global economy as they have better resources, hence the continuing
differences between rich and poor regions. However, as Storper (1997) observed,
globalizationists failed to ask how it is that some regions fare better in the global
economy than others. This, it seems, is the really relevant question with regard to the
role of space in the global economy. The answer, as the next section shows, is closely
connected to the concept of knowledge; which brings the discussion back to the
argument that knowledge is the key to understanding today's economy.
Territoriality:

The role of space in the knowledge-based

economy

The fact that some regions perform better than others shows that (some) resources
are somehow connected to space. In the knowledge-based economy, knowledge is
the most important resource and it is, particularly in its tacit dimension, highly
connected to space. Moreover, the context in which knowledge exchange, or
learning, takes place differs from one location to another; leading to different
outcomes in different locations. In other words, economic development can be
territorialized. Territorialized economic development consists "in economic activity
that is dependent on territorially specific resources. ... An activity is fully
territorialized when its economic viability is rooted in assets (including practices and
relations) that are not available in many other places and cannot easily or rapidly be
created or imitated in places that lack them" (Storper 1997= 170). This concept of
territoriality explains why differences in economic development between countries
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and regions persist in the global economy. The present study argues that key forms
of knowledge are territorialized assets or resources and that this is important in
understanding the competitiveness of firms and regions. There are several processes
at work here:
I.

2.
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The 8eowaphy ofknowledfJe. The idea of the geography of knowledge goes back to
the distinction between codified and tacit knowledge. Codified knowledge can be
written down or it can come in the form of drawings, blueprints, formulas, etc.
This kind of knowledge can be disseminated quite easily. All that needs to be
done is to make sure that the would be receiver of the knowledge gets a copy of
the book or paper in which the knowledge is written down. The invention of the
printing press revolutionized the dissemination of codified knowledge and in so
doing laid the foundations of the Industrial Revolution (Landes 1998). With
today's availability of ICT, the dissemination of codified knowledge no longer
has any connection with space. Through Internet and email it can be sent from
any location on earth to any other location in the blink of an eye. The
dissemination of tacit knowledge is very different. Tacit knowledge is highly
personal. It is collective in nature and it is wedded to its human and social context
(Morgan 1997: 495). In other words, for the receiver to understand tacit
knowledge, he must also understand its human and social context. This can only
be done through face-to-face communication because the receiver has to, as it
were, experience the human and social context. Of course, proximity is not
required for face-to-face communication - the royal and star classes of
international airliners, extensively used by businessmen and politicians, are proof
of that - but it comes at a cost. It is often more efficient and cheaper to exchange
tacit knowledge in proximate relations than it is in distant relations. As tacit
knowledge is important for a firm's competitiveness, since it is not easily copied,
proximity is important. That is the geography of knowledge; as knowledge
becomes more tacit, it pays off to exchange it through proximate rather than
distant relations. Put differently, ''when the relevant knowledge or skills have
cognitive dimensions that are highly specific to the individuals involved, the
transaction becomes concrete, and has qualities that cannot be divorced from its
existence in a real relation. These relational qualities of transaction may, in some
cases, be embedded in large organizations and carried out at great distances. But
many, in fact, are highly localized, including those internal to large firms, because
their relational content cannot be sustained over large distances" (Storper and
Scott 1995: 508).
Spatial and cultural proximity. Regional economics has studied the impact of
space on economic relations for more than a century. It is beyond the scope of
this book to present an overview of this research tradition. However, it is worth
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noticing that several concepts from the regional economic tradition can be
applied in the knowledge-based economy. Agglomeration effects is one such
concept. Marshall (1890, in Maskell et al. 1998: 9) proposed three reasons for
spatial agglomeration: "[I] it provides a pooled market for workers with
specialised skills, [2] it facilitates the development of specialised inputs and
services, and [3] it enables firms to benefit from knowledge spill-overs." In other
words, agglomeration economies give rise to economies of scale and scope.
When sufficient activities take place in a region, it becomes economically viable
to have, for example, universities, specialized suppliers of goods and services,
etc., that the whole region benefits from (cf. Lambooy 1997). Notwithstanding
the fact that knowledge, as a resource, has characteristics quite distinct from
traditional resources, the creation and exchange of knowledge benefits from the
same agglomeration advantages as do traditional resources. Another relevant
concept from regional economics is what one could call 'cultural proximity.'
People are more likely to engage in relationships with people who are near to
them and with whom they share a common social identity, for example, in terms
of family ties, shared norms and values, a shared identity, etc. Social
identification tends to be larger on a regional scale. Or, in the words of van
Houtum (1998), "The psycho-social identification of individuals is greater on the
local and the regional level than on the national ... [or] international level" (p. 33),
and "The regional arena as a society, in which collective modes of behaviour are
constantly being negotiated and in which habits are being learned and created, is
closer to our personal spatial identities than Europe or the world" (p. 34). This
cultural proximity is generally believed to create an atmosphere that is favorable
to economic exchange relations. In short, cultural proximity, like spatial
proximity, may, and in many case does, facilitate economic exchange relations.
There is ample evidence that knowledge exchange is no exception to this rule
(see, for example, Oerlemans 1996).
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3· Path-dependent development. The argument
of path-dependent"
regional
economic development is closely connected to the specialization argument
discussed earlier. As Porter (1990) observed, no nation (or region) can be an
expert in everything. Therefore, firms, and consequently regions, specialize in
certain activities. The micro chips cluster in Silicon Valley, California, the shoe
industry in Northern Italy, and the mechanical industry in Baden-Wurttemberg,
Germany are by now famous examples. Firms in these regions developed a
competitive advantage in their respective industries and tried to sustain it by
following an innovation strategy. Innovation results from a process of
knowledge creation. Maskell et al. (1998) argue that "Each new round of
knowledge creation is strongly influenced by the successes and failures of former
rounds, and this limits the range of possible avenues that a firm might take in the
time to come .... Intentional knowledge creation is thus strongly path-dependent
as today's practices, routines and types of knowledge are related to those of
yesterday, just as those of tomorrow will be related to those of today" (p. 32).
According to Maskell et al. (1998), this path-dependent knowledge creation has a
spatial dimension as well since "The path-dependence is furthered by the strong
element of asset mass efficiency in knowledge creation and accumulation. Firms,
regions or countries that already have a large stock of R&D and experiencebased know-how, a specialised labour force or infrastructure and so on, are in a

An example of path-dependent development can be seen in the Eindhoven region in
the Netherlands. After Philips came to this region in the late 19th century, workers
came in from afar to find a good job in the Philips plant. The supply of cheap labor
lead to the emergence of other manufacturing firms. Today the manufacturing
industry still dominates the Eindhoven region. Being a light bulb company, Philips
invested heavily in this new technology and established its own R&D facilities. Later,
the Technical University of Eindhoven was established to support Philips' R&D
efforts. This attracted a higher qualified labor force and also offered the population in
the region better education, thus providing Philips and the other companies with a
better workforce. The demand from Philips for more technologically sophisticated
inputs led to the emergence of several highly specialized suppliers in this region and a
number of spin off companies from Philips and the university. These companies
produce many innovations thus strengthening the position of the manufacturing
industry in this region even further. The favorable climate for technology
development also supported R&D activities in other large companies in the region.
Being a high tech company, Philips has to continue to invest in new technologies and,
since it has its technology infrastructure in the Eindhoven region, R&D investments
continue take place there. Although the company moved its headquarters to
Amsterdam in 1997. At present, Philips is investing millions of euros in a 'high tech
campus' in Eindhoven. One of its high tech spin offs is now a leader in the world
market for machines that can manufacture micro chips, and the Eindhoven region
accounts for some 50% of the R&D in Dutch manufacturing industries.
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better position to make further breakthroughs, to add to their existing stock of
knowledge, than those that have only a limited initial endowment of such
factors" (p. 32). In other words, economic logic favors the continuation of
regional economic development in directions in which a region already enjoys
competitive advantages. In this sense, Maskell et al. (1998) also speak oflocalized
capabilities. Following Hamel and Prahalad (1994), Maskell et al. (1998) argue
that competitive advantage is based on capabilities. Capabilities can be fumspecific, but in the knowledge-based economy, they are often the outcome of a
process of inter-firm collaboration. When the collaboration takes place between
firms in the same region, they develop capabilities that are specific to a localized
network.
This path-dependent
development
explains
why regional
specializations have been remarkably stable over long periods of time. It also
explains why the distribution of wealth and poverty between regions has been
remarkably stable.
4. ReBional institutions. Innovation, like other economic activities, is shaped by
institutional routines and social conventions (Morgan 1997). "Institutions in the
sense of common habits, routines, established practices, rules or laws regulate
the relations and interactions between individuals and groups [and] shape the
interactive learning processes in the economy" (Gregersen and Johnson 1997:
479). Institutions reduce uncertainty and, thus, strongly affect (network)
relations between actors. Firms in the same region share the same values and
norms. Where these values and norms facilitate the exchange of knowledge and
mutual learning, they are an important asset in the knowledge-based economy.
Trust, for example, makes relationships between actors a lot easier because it
helps if one can rely on other people. In economic terms, trust significandy
reduces transaction costs. However, trust cannot be bought; it has to be earned
(cf. Morgan 1997). Trust is more likely to develop between actors who share a
common institutional background. Moreover, trust, like other institutions, is
often associated with certain regional milieus, as was first observed by Perroux
(1950). Some regional milieus are more favorable to knowledge exchange and
learning than others. In the words of Maskell et al. (1998), some regions have
better competencies than others. They are the result of a long tradition of regionwide efforts to develop and sustain a competitive advantage. This is also the idea
behind the stream of literature on learning regions (for a discussion, see
Boekema et al. 2000). If regional actors work together to further knowledge
exchange and mutual learning between firms and knowledge centers, they can
improve their regional milieu. They can strengthen the institutions that shape
learning and, thus, establish a learning region. Needless to say, this is a lengthy
process and it is still not certain whether the concept of a learning region will
ever pass beyond the stage of a theoretical ideal. However, working along the
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lines of the learning region paradigm has already paid off for several regions in
the sense that it has strengthened their innovation capacity (cf. Boekema et al.
2000, Cooke and Morgan 1998, Morgan 1997, and Komninos 1997).
In practice, the forces discussed above work in combination, each strengthening the
others. Together, these forces show that knowledge exchange and learning are far
more territorially specific than is generally believed and that knowledge is indeed a
territorialized resource. In other words, space matters in the knowledge-based
economy although there is no simple relation between spatial proximity and
learning. Moreover, in many cases, there is no relation, for example, with regard to
knowledge exchange through email and the Internet. It is important, therefore, to
examine the relation between knowledge and space more closely. This will be done
in Chapter 4.

1.4 PERSPECTIVE AND CHALLENGES
In the previous sections, it was argued that today's economy is a knowledge-based
economy and the characteristics of this economy were discussed in broad terms. A
further examination of these characteristics is necessary in order to construct a
knowledge-based theory of economic development. This book sets out to do this. It
is, of course, not possible to conduct a detailed analysis of all the issues touched
upon in the previous sections. However, one has to know the whole picture before
one can zoom in. In this section, the whole picture will be presented in the form of a
graph and the challenges that firms face in the knowledge-based economy will be
discussed. These challenges are the startingpoint for the analysis in the following
chapters.
A birdseye view of the knowledge-based

economy

Five basic elements of the knowledge-based economy can be distinguished:
knowledge, innovation, learning, networks, and space. They represent different
levels of analysis but that fact can be ignored here as it is the general picture that
matters now, a birdseye view. These elements and the relations between them are
presented in Figure I.I, the LINKS pentagram - web of relations. The word LINKS
is made up of the first letters of each of the pentagram's five elements and it
indicates that these elements are linked to each other.
KnowledfJe, it was argued, is at the core of the knowledge-based economy.
Economic development is explained in terms of the ability of firms, networks, and
regions to create, exchange, and use knowledge to their advantage. Knowledge,
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through a process of learning, leads to innovations. Innovations create competitive
advantage. In the knowledge-based economy, innovations are most durable when
they are based on knowledge, in particular tacit knowledge that does not easily slip
away to competitors. Consequently, (interactive) learning is a crucial process in the
knowledge-based economy since it transforms (tacit) knowledge into innovations. It
was also argued that the knowledge-based economy is a network economy. Networks
are important for a variety of reasons. Firstly, they are a means for firms to access
knowledge which is beyond their own control. Secondly, networks are helpful in the
innovation process as they allow firms to specialize. In other words, through
networks, firms can make new combinations of knowledge from various firms thus
making innovation a network effort. Thirdly, and closely connected to the previous
two reasons, networks are helpful for learning as firms are exposed to more and
richer flows of information. The final element of the knowledge-based economy is
space. Space, too, is connected to all the other elements. It is connected to knowledge
through a phenomenon that is known as the geography of knowledge. Knowledge
exchange in networks very often works better when the firms in the network are
located close to each other and share a common background. In other words,
physical and cultural proximity facilitates the exchange of knowledge. Firms are also
more likely to produce innovations in regions where regional competencies and
institutions have been developed that support innovation. Finally, learning can
result in the development of localized capabilities, the merits of which will benefit
firms in regional networks.
The LINKS pentagram is, of course, not very helpful in specifying the relations
between its elements. Its purpose is merely to show an overview of the web of
relations that exists between the five basic elements of the knowledge-based
economy. It is a synopsis of the discussions in the previous sections and a
startingpoint for the analysis in the next chapters.
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Figure 1.1: LINKS pentagram - web of relations

The challenges: Competition

inthe knowledge-based

economy

What are the challenges for firms in the knowledge-based economy? In general, the
challenge is the same as it has always been; to create a sustainable competitive
advantage. However, the challenge also is to do so according to the 'rules' of the
knowledge-based economy. Put simply, companies are challenged to establish a
knowledge-based competitive advantage. Moreover, the competitive advantage has
to be based on tacit knowledge. In other words, companies must learn how to create
and use tacit knowledge, which can be achieved through a process of interactive
learning. In the knowledge-based economy, companies have to initiate a process of
interactive learning among all relevant actors in order to take advantage of the
knowledge within their organizations. However, internal knowledge alone, it has
been argued, is not enough. Companies are also challenged to develop and exploit
the advantages of collaboration in networks, on the one hand, and spatial proximity,
on the other hand. In short, competitive advantage in the knowledge-based economy
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depends on the ability of companies to engage in a process of interactive learning in
regional networks.
Of course, there are more angles of approach to the study of the knowledgebased economy than the one chosen here. One could, for example, choose to study
the knowledge-based economy from an institutional perspective, looking at the
effect of institutional patterns on the relations between companies and other
organizations. Or one could choose to depart from the characteristics of the region
and look at how they affect knowledge exchange. However, as argued earlier, it is
impossible to study the whole of the knowledge-based economy and to look at every
level of analysis, such as the company, network, regional, and institutional levels.
This book is about knowledge-based competitive advantage and regional networks.
The academic challenge for the following chapters is to explain the relation between
knowledge and competitive advantage in more detail and to show how networks and
proximity, from a knowledge point of view, can contribute to the creation of
competitive advantage. This will provide the basis for a knowledge-based theory of
innovation that will contribute to the understanding of the realities of today's
knowledge-based economy.

2
Provoking Academic Inquiry

'Without wonder, men and women would lapse into deadening routine
and little by little become incapable of a life which is 8enuinely personal."
Pope John Paul II, I998

The object of this study was the KIC (Knowledge Industry Clustering) project of
Oce, one of the leading firms in the Dutch manufacturing industry. In 1993, Oce
initiated the KIC project in order to involve suppliers more closely in the product
development process. The suppliers were involved more closely than mainstream
economic thought, such as transaction cost economics (e.g. Williamson 1975), would
consider appropriate as the KIC project quite dramatically changed existing interfirm dependencies. Moreover, the KIC project placed substantially heavier demands
on suppliers than is common in the traditional model of arm's-length buyer-supplier
relations. Finally, the KIC project emphasized regional collaboration whereas, at the
same time, European economic integration and globalization were affecting the
companies involved. These developments certainly raised a substantial degree of
academic curiosity. The KIC project could be an illustration of the knowledge-based
economy taking shape. It is an example of firms working together on innovation in
spatially concentrated networks and, therefore, seems to fit the discussions of
Chapter 1 quite nicely. The companies involved in KIC clearly followed different
rules than those of traditional buyer-supplier collaboration and the project was
aimed at new product development, i.e., innovations. Moreover, the project itself
was an innovation in that the way of working was different from what most of the
companies involved were accustomed to. In short, the KIC project presents an
interesting case that merits further attention. The developments that have aroused
academic curiosity are discussed in the following section. The research questions are
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presented in section 2.2 along with a crude framework for analysis. Section 2.3
discusses the steps that have to be taken in order to answer the research questions,
i.e., the research methodology. The final section presents the outline of the
remainder of this book.

2.1 RAISING QUESTIONS: THE BACKGROUND OF KIC

The early 1990S saw economic decline throughout much of Europe although the
troubles were not distributed evenly. Some regions, notably manufacturing regions,
were hit harder than other regions. One of the regions where the economic decline
led to bankruptcies and layoffs in the manufacturing industry was the southeastern
Netherlands, the home of, among other companies, Oce. Faced with competition
from low cost countries in Eastern Europe and increasing technological
sophistication from Asian competitors, large and small firms alike realized that
things had to change. The rising level of unemployment left (regional) authorities
with the same feeling. Inthis atmosphere, Oce launched its KIC project in 1993. This
section discusses the background of the KIC project from three perspectives: that of
Oce, the suppliers, and the (regional) authorities.
Oce: Innovations

in engineering

In the early 1990S, the main purpose of the fence around the site of Oce R&D in
Venlo, the Netherlands, was to prevent knowledge from leaking out. Today, some
250 people from universities, engineering bureaus, software developers, and
suppliers work side-by-side with Oce engineers inside that fence. The change in
mentality that occurred is complete, Oce says (Derix 1999). The most important
source of these changes was the KIC project. The idea for this project was conceived
in the early 1990S when the chambers of commerce in the southeastern Netherlands
held a series of workshops in which representatives of leading firms in this region,
such as Philips, Stork, DAF, and Oce, discussed the changes that were taking place in
the economy, in particular the role of suppliers in the innovation process. The
concept of early supplier involvement had been introduced in the manufacturing
industry in the 1980s but the feeling was that supplier involvement could be taken a
step further. Oce then decided to try this new approach on the development of a new
color copier machine. Thus came about the KIC project, the consequences of which
Oce could not foresee at the start of the project, the company admitted. Though
intimate supplier relations are not new to the manufacturing industry - see the
Japanese examples in Best (1990) and the networks in the car-making industry in the
German province of Baden-Wuruemberg (Cooke and Morgan 1998) - the question
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remains as to why Oce would embark on such an uncertain course. The company
had a clear strategic vision that reflected the knowledge-based economy as discussed
in Chapter I. It is tempting, therefore, to see the KIC project as the attempt of a large
company to respond to the challenges of the knowledge-based economy.
A closer look at Oce shows that this is one of the leading manufacturing
companies in the Netherlands and a world player in the market for copiers and
printers. Originally started as a chemical company in 1877, Oce entered the market
for copiers in 1920 and has since developed into a manufacturer of high-tech copiers
and printers using state-of-the art technologies. In 1997, the turnover of Oce
amounted to 2.5 billion euros. Worldwide, Oce employs nearly 18,000 people, 1,500
of whom work in the R&D services.' The company headquarters in Venlo, the
Netherlands, employs 3,500 people, including 1,100 in R&D. The R&D budget of
Oce increased from 56 million euros in 1987 to 138 million euros in 1997. Oce has a
long tradition of working together with suppliers. The Oce plant in Venlo is basically
an R&D and assembly plant and production is left mainly to suppliers. Oce never
had a manufacturing tradition. Its focus, instead, is on the development of new
concepts and products. The advantages of this way of working lie in the fact that it
allows Oce more freedom in design and choice of technologies," This made the step
from early supplier involvement to co-development (the KIC way of working) easier
from the perspective of Oce R&D. The Oce purchasing department, however, was
initially left out of the KIC project, a move that represents a significant shift in the
company's approach to suppliers (Derix 1999).
As already mentioned, the KIC project was about involving suppliers more
closely in the product development process of Oce; more precisely, the engineering
phase of the product development process. The reasons for doing so, the company
says, are the following:

Recent years have been difficult for Oce and in December 2001, the company
announced a restructuring of its organization. This will result in withdrawing from
under-performing markets, new investments in growth markets, and the loss of some
1,000 jobs (this will bring total employment at Oce to a level still slightly higher than
the total for 1997). The R&D department, however, will not be affected by this
restructuring as that is where the future of the company lies, Oce says. As the present
study focuses on product development and the Oce R&D department, this means that
recent events have had little impact on the outcomes and significance of the present
study. (See www.oce.com, December 12, 2001, and NRC-Handelsblad, wereldwijde
sanering: Oce zegt duizend man ontslag aan, 12 december 2001.)
Data and information in this paragraph are based on various internal documents of
Oce and interviews with Dr. H. Knibbe, project manager for external projects at Oce
R&D.
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ace has no tradition in manufacturing, therefore, it wants to make optimal use of
the manufacturing skills and expertise of other companies rather than developing
these skills itself.
International competition necessitates Oce to invest heavily in new production
technologies as it is on this level that the battle with competitors like Xerox and
Canon is fought. The challenge is to make the best machines using state-of-the
art technology. This requires Oce to invest in technology development rather
than manufacturing capabilities.
Developments are always path dependent to a certain degree. Since Oce has no
tradition in manufacturing, its competitive strategy has been one of investments
in technology development and now the company has to meet its obligations to
earlier investments.
Outsourcing is also a matter of balancing ace's capacity to work on product
development projects. It has been ace's policy to have suppliers work on the
'easy' part of the product development process, giving ace engineers a free hand
to do more complicated things. The problem from the suppliers' point of view, of
course, is that a balance works both ways and that ace could decide to take the
work back during less busy periods.
Having suppliers do the manufacturing allows ace much more freedom in design
and choice of technologies as ace is not restricted to the limitations of its own
production facilities. Outsourcing a substantial part of the engineering to
suppliers extends these freedoms even further. ace can now concentrate on
conceiving new concepts and new functions of machines and work out the details
further down the line together with specialists in the relevant fields of
technology .

These considerations
reflect a knowledge-based
approach to product
development at ace. They certainly have an element of the flexible specialization
model in that ace chooses to concentrate on product development and to outsource
manufacturing to suppliers. Moreover, ace outsources elements of the product
development as well in order to allow its engineers to concentrate on the more
complex parts of the product development process. It looks as if ace is following a
knowledge-based strategy where it is making use of the knowledge, skills, and
expertise of other companies in fields in which it does not develop skills itself. Put
differently, the innovation strategy of Oce seems to be built around knowledge.
In order to understand the KIC project - which is the materialization of ace's
innovation strategy - it is necessary to discuss product development at ace more
closely. Oce distinguishes five phases in its product development process that make
it, at first, look like a mechanistic, one dimensional, top-down process. However,
this is not the case. Feedback is given between the various phases, and different
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departments of the company, such as R&D, purchasing, sales, etc., are involved
throughout the process. However, product development takes shape in the form of
specific projects with a beginning and an end, specified outputs, and involving a
specific team of specialists going through various distinct phases of the development
process. For that purpose, the five phase model was developed and the position of
the KIC project within the product development process can be illustrated nicely
using this model. This study is not about the strengths and weaknesses of this
particular model (see Figure 2.1). The model is merely used as an instrument to
highlight the specific part of the product development process, i.e., the engineering
phase, that the KIC project dealt with. Regardless of the model one uses,
engineering always stands out as a specific activity. The innovative aspect of the KIC
project, from an organizational point of view, is that engineering used to take place
largely within Oce but that it has now become an inter-firm activity. Why and how
Oce did this is what this study is about.

working model

•
prototypes

•
regular
situation

project start

KIC

t

R&D ..4---Source:

Figure

Z

outsourcing

t
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Oce

2.1:

The Oce product process and the place ofKIC

The first phase of the model concerns a feasibility study. During this phase, different
departments within the Oce organization, such as R&D and marketing, discuss
whether or not a new idea, for example, for a copier or printer, could have a market.
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Based on an assessment of customer needs, the performance criteria for such a
machine are established, as well as its price. The necessary technologies are also
mapped to see whether they are available or if they have to be developed and how
much effort (time and money) that would take. Based on these considerations, the
concept for an new machine is determined in terms of its functions and
performance, its cost and market price, and the availability of the technologies
needed to manufacture it. In the case of a favorable outcome, the product
development process enters the second phase. In this phase, process and concept
development takes place. The objective of this phase is to create a working model of
the desired product. This model is not a prototype, but a stage before that. The
working model must demonstrate that it is possible to manufacture the product, that
the technologies required are developed, tested, and available at an economic price,
and that the machine can successfully perform its designed tasks. The costs of
building this working model can be astronomical as it requires Oce engineers to do
fundamental research and, in many cases, develop the new technologies that are
needed in the machine. The fundamental R&D is often done on a global scale using
the knowledge and expertise of leading institutes and universities. Whether these
institutes are located in Japan, the Unites States, or in the Netherlands is irrelevant.
What matters is that Oce acquires the knowledge it needs. Making the working
model, on the other hand, is a highly localized process taking place within the walls
of Oce's R&D facilities. This is the phase in which Oce says it creates its added value;
it develops machines that can do things that the machines of competitors cannot do.
Needless to say, Oce exercises a substantial degree of discretion in this phase and
outsiders are not particularly welcome.
The engineering takes place in the third phase. In this phase, the working model
is refined and improved until it is a prototype, which is then developed into an actual
machine that can be manufactured economically. A prototype may look exactly like
the fmal product but it is still considerably more expensive and improvements still
have to be made, though its functions, performance, and appearance are fixed by this
stage. It is in this phase that the shift from early supplier involvement to KIC is
made. Under the system of early supplier involvement, Oce used to do most of the
engineering itself. Oce engineers developed the prototype and would then contract
suppliers to discuss the final development and manufacturing of each individual
part. Blueprints of each part would be available before suppliers were called in. Their
contributions were limited to suggesting modifications to the blueprints to allow for
a better and cheaper production of the individual parts. Each supplier would then
deliver the parts it had manufactured to Oce R&D where these parts were
assembled and the final tests of the machine took place. More often than not, the
final assembly revealed shortcomings and mistakes that had to be worked on by Oce
engineers. This was not so much the result of bad work by the suppliers but rather
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the result of having many different suppliers work on many different parts which
were only integrated at the final stage of the engineering. Moreover, the suppliers
only discussed their work with Oce, not among each other. For example, if two parts
manufactured by two different suppliers had to fit, it was up to Oce to see that they
actually did. If this was not the case, Oce had to go back to both suppliers and work
out changes to make the parts fit. This way of working allowed Oce to monitor the
engineering very closely and to, basically, have control over the entire process the
whole time. On the negative side, this way of working resulted in the need for
extensive communication with all of the communication going through Oce,
requiring the company to make substantial costs. Under the system of early supplier
involvement, the communication with the suppliers was dealt with through the Oce
purchasing department. If Oce engineers had to communicate with suppliers, they
could not contact them directly. Early supplier involvement was considered a form
of outsourcing and that was the competence of the purchasing department. The KIC
project brought nothing short of a revolution in the engineering process.
Whereas, under the system of early supplier involvement, suppliers were usually
not involved before Oce had completed a prototype, KIC brought in suppliers at a
much earlier stage. Where the role of suppliers used to be confined to process
engineering, i.e., looking for ways to manufacture a given part in a better, cheaper,
more efficient way, they were now required to do product engineering. This was
new to most of the suppliers involved as it required them to think about how a part
should be designed, which material it should be made of, and which technologies
should be used to manufacture it. Instead of a given design, a blueprint, suppliers
were now given a set of specifications that they had to meet, such as size, price, and
performance. Moreover, KIC no longer had individual suppliers working on
individual parts. Instead, suppliers now worked in teams on the engineering of
complete modules (or subassemblies) consisting of several parts. In the new
situation, the module integration was left to the suppliers and Oce only did the
system integration, i.e., assembling the various modules into one machine. The
objective that Oce had for this new way of working, again, reflects a knowledgebased strategy. The teams of suppliers, or clusters, as they were called (hence the C
in the acronym KIC), were responsible for the development of an entire module,
forcing them to combine and use all of their respective knowledge, technology, and
manufacturing skills. This way, the knowledge of the suppliers would be unlocked
for Oce in that this knowledge would materialize in the subassemblies to a far
greater extent than would ever be possible under a system of early supplier
involvement. That is precisely what Oce wanted. In theory, KIC allows Oce to
concentrate on the more complex 'front side' of the product development process
whereas the suppliers would work on the 'back side' of it. This goes back to the
flexible specialization argument discussed in Chapter I. Oce does not want to be
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involved in the manufacturing pan of the product development process as it has
little expertise in that field. Also, having to invest in manufacturing technologies
would draw away resources from the development of the more advanced
technologies - the level at which the competition with, for example, Xerox and
Canon takes place. In short, the knowledge argument has played an important role
in initiating the KIC project. From a scientific point of view, it is interesting to see in
how far knowledge-based theories can explain the motives of Oce in initiating the
KIC project, and how it worked out.
The final two phases of the product development process are not relevant to this
study. The fourth phase concerns the assignment of the newly developed module to
production. Suppliers who are going to manufacture the module have to work out
the final details concerning its production. After Oce's approval of their approach
the first machines, the o-series, are delivered to selected customers. This is phase
five, the market introduction. The machines undergo a final test, i.e., how they
behave in 'real life.' Feedback from the customers will lead to some minor changes in
the machines being made, after which the product development process ends and
the new machines are taken into regular production.
The model that Oce uses to distinguish between various stages in the innovation
process is not based on a particular theory. However, the model is not unlike those
found in the literature (cf. Docter and Stokman 1989). The most important
objection against the model of Oce - and indeed any such model- is that it fails to
capture the iterative nature of the innovation process where one phase does not
mechanically follow another phase. Even though, in Figure 2.1, this flaw is partially
corrected by letting the different phases overlap each other, it still does not capture
the interaction that takes place between, for example, the R&D department and the
marketing department. This is the problem with all such models and it is probably
the reason why the recent literature speaks about a process of learning rather than of
various stages when discussing the innovation process. Still, for the purposes of
Oce, the model depicted in Figure 2.1 is very useful because a specific innovation
project - such as the KIC project - goes through each of the model's successive
stages. The model is also helpful in yet another way as it sheds light on the kind of
knowledge used in the various stages of the innovation process. Obviously, the
feasibility study phase and the process and concept development phase involve
knowledge of a more fundamental nature. These phases concern the development of
new technologies, or new fundamental knowledge. The engineering phase relies
more heavily on existing knowledge - often the knowledge that has been developed
in the preceding phases - and translates this knowledge into a context of application.
Technologies, for example, are translated into techniques in order to get things
done. Knowledge in this phase is of a more applied nature, i.e., it is developed in a
context of application. This does not mean that it cannot be new knowledge, on the
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contrary, but it concerns knowledge that is developed with a particular application, a
solution to a particular problem, in mind. In the last two phases, the development of
new knowledge, whether fundamental or applied, does not playa significant role in
this model. (In general, new knowledge can certainly playa role in production and
market introduction.) It is also important to keep in mind that the difference
between fundamental and applied knowledge does not say anything about the
nature of the knowledge in terms of codifiedness or tacitness. Fundamental
knowledge can be just as codified (i.e., publications in official journals) or tacit (i.e. a
person's understanding of, or insight into a particular discipline) as applied
knowledge (i.e., blueprints and firm-specific techniques, respectively).
The right way to use the model in Figure 2.1, then, is to specify which part of the
product development process is the object of this study, i.e., the engineering phase,
and to recognize that knowledge development in this phase, just as in any other
phase, is an interactive and iterative process involving both codified and tacit
knowledge but within a context of application. Looking at this phase from a
knowledge perspective, thus, leads to the following questions:
• What competitive strategy does ace follow and what role does knowledge play
in this strategy? Is KIC truly a knowledge-based approach to product
development, supplier involvement, and competitive advantage or is it a 'facade'
for more control over suppliers?
• How does ace allocate engineering activities to suppliers? Are those suppliers
known to ace, do they have a good reputation, and do they have specific
knowledge?
• How does that fact that suppliers work more intimately on ace's product
development affect the relationship between ace and the suppliers? Does ace
become more dependent on the suppliers and what role does trust play in these
relations?
• How is the exchange of knowledge, i.e., the learning, organized? Does ace playa
dominant role in the relations? What are the conditions ace applies to working
with suppliers? How are other ace departments involved in this process?

The suppliers: Upgrading competencies
Suppliers were the key to the KIC project. In all, some 40 companies were involved
during the five years (1993-1998) that the project ran. While ace was involved
throughout the whole project, suppliers worked on designated tasks that took two
years on average to complete. As discussed above, suppliers worked in clusters on
these tasks and the task of each cluster was to do the engineering of a complete
module. Every cluster was headed by a lead supplier that would maintain (most of)
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the communication with Oce and that was responsible for the progress of the
cluster's activities. This was new compared to the old situation, in which Oce
maintained direct communication with every supplier. A representative of Oce
R&D was assigned to each cluster but this person was not to take over the
management of the cluster. Oce did not develop a fixed network of (clusters of)
suppliers through the KIC project. Each cluster existed for approximately two years
and was dissolved after the completion of its tasks. Therefore, it is impossible to
speak of a KIC network. Rather, it was a collection of temporary networks (clusters)
with no connections existing between the different clusters other than a few
companies participating in two different clusters. These clusters were networks
nonetheless and they should be studied accordingly. In all 20, clusters were formed
between 1993 and 1998 but the first clusters were already dissolved by the time the
last clusters were formed. What Oce created, then, was not a fixed network but a
collection of suppliers that had proved to be capable of doing product engineering
and that Oce could call on for future projects - or at least, that was one of the
objectives Oce had in mind for the KIC project. (For reasons of convenience, the
term KIC network will appear in this study, though, when reference is made to all
KIC clusters together.)
Oce designed the clusters so that most of the knowledge input would come from
the suppliers, allowing Oce to gain maximum benefit from the knowledge and
expertise of the suppliers. The implications of this way of working were far-reaching
for the suppliers involved. Not only were they required to do much more
complicated things than most of them had ever done before, they were also required
to take risks. Product engineering can go wrong. A Supplier could pursue a path that
proved to be a dead end and have to start over again. The idea was that the suppliers
would pay the costs associated with such failures themselves. To make matters even
more complicated, the results of the cluster's work, i.e., the blueprint for a particular
subassembly, would become the property of Oce. Suppliers were hired to
accomplish an 'intellectual effort' and nothing more. Oce could take the blueprints
to another supplier and have this supplier manufacture the module. Suppliers, thus,
had to invest in product engineering - a potentially risky, and for many of them, new
business - without having the certainty that their efforts would payoff in terms of
the manufacturing contracts that they so badly needed in the face of increasing
international competition. Finally, working in a cluster with other suppliers brings
with it the risk of these other companies running off with one's knowledge. And yet,
some 40 suppliers gladly participated in the KIC project. Not a single company that
was asked to participate turned down the offer. What made these suppliers so eager
to embark on this journey into an uncertain future?
To understand the reasons of the suppliers for participating in the KIC project, it
is important to keep in mind the poor economic situation of the early 1990S. Like

2 PROVOKING

ACADEMIC INQUIRY

Oce, the suppliers were quite aware that something had to be done to ensure their
long-term survival. The strategies they followed reflect a knowledge-based approach
to innovation and competitiveness. The suppliers realized that, in order to continue
to be attractive to larger firms, they had to offer more added value. Added value,
they knew, could only come from doing more complicated tasks than just working
on demand. Most suppliers realized that they had to exploit their knowledge and
expertise in the field of manufacturing technologies and offer that to larger firms.
This required them to specialize in a few technologies and become expert in them
rather than to offer a wide range of solutions on a lower level of complexity. Large
frrms could purchase the lower-end solutions at much lower costs in, for example,
Eastern Europe. Being able to conduct more complicated tasks also required the
suppliers to expand their engineering skills and capacities. However, engineering
itself does not make money. Instead, many smaller frrms considered engineering an
overhead activity that cost them money. Money is made in production. In order to
become lean producers, many suppliers had cut back on overhead, including
engineering, in the 1980s. They had to turn their competitive strategies completely
around as only through investing in engineering can suppliers create the added value
for which larger firms are willing to pay. But working together with large frrms on
engineering was new to many suppliers. They had to upgrade their competencies in
the field of engineering and the KIC project offered them an opportunity to do that.
It looks as though suppliers had changed the focus of their competitive strategy
from low-cost to knowledge-based. KIC, then, was a welcome opportunity to
upgrade their competencies and learn the necessary new skills. Remember that KIC
was supported by the (regional) authorities, making the financial commitment that
each company had to make somewhat smaller. Moreover, KIC was presented to
them as a learning opportunity, with Oce being more forgiving than it is in the
traditional arm's-length relationships. It goes without saying that suppliers had their
reservations about the KIC project. Some of their questions are a good point of
departure for a scientific inquiry into the suppliers' role in the KIC project. For
example,
• Did Oce leave the responsibility for the engineering to the suppliers as they said
they would or did they exercise control, pressure, etc., in spite of their promises?
• How happy were the suppliers with the new demands placed on them and were
they capable of satisfying them?
• How did the suppliers feel about working in teams with other suppliers? Were
they reluctant or happy to share their knowledge with the other suppliers in their
clusters? What role did trust play in the clusters?
• Did the suppliers actually improve their engineering competencies? Did the KIC
project yield any other benefits for them, for example, a favorable relationship
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with Oce with prospects
predominantly for Oce?

of future assignments, or were the benefits of KIC

The regional dimension: Facilitating cooperation?
As mentioned before, the (regional) authorities gave financial support to the KIC
project. The reasons for this are obvious. Eager to fight rising unemployment levels
and convinced by, notably, Michael Porter? that innovation is the key to long-term
survival of firms and hence of sustained employment, the (regional) authorities
embraced the KIC project as an example of how the manufacturing industry should
be organized in the future. For them, the KIC project was an example, an
experiment, and a showcase. The success of KIC would be important for the
economic future of a troubled region. The region in question is the southeastern
Netherlands which comprises the eastern part of the province of Noord-Brabant
and the province of Limburg. It is important to keep this geographical scale in mind
when the term region is mentioned in this work. The term regions, as defined above,
refers to a part of a country and to a region in an economic sense. Note, for example,
that the southeastern Netherlands does not coincide with a particular institutional,
administrative, or political entity. However, for many small and medium-sized
(SME) firms in this region, the southeastern Netherlands is the scale on which they
do business. 'Regional' in this study, then, must be understood in terms of
(economic) relations and in terms of the geographical scope of companies rather
than in terms of administrative boundaries. The two provinces involved, NoordBrabant and Limburg, are traditionally referred to as 'the south' within the context
of the Netherlands. This is more than just a geographic qualification. The south has
several distinct characteristics. The dialects differ notably from those in the north
and the south is a predominantly Catholic region whereas various Protestant
religions dominate the north. The south has been a part of the Netherlands only
since 1798, when representatives from Noord-Brabant and Limburg were admitted
to the Dutch Parliament. In terms of European history, this is fairly recent.
Moreover, when Belgium seceded from the united Dutch Kingdom (formed in 1815
after Napoleon's defeat) in 1830, many people in Noord-Brabant and Limburg felt
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Michael Porter's 'The competitive advantage of nations' (1990) had a tremendous
impact on economic policy in the Netherlands. In 1990, the Dutch Ministry of
Economic Affairs published a policy document ('Economy with open borders') that
outlined the economic policy for the 1990S. This document, which was critically
acclaimed at the time, was firmly rooted in Porter's thinking. Regional authorities
followed the same Porterian line in their economic policy from the early 1990S
onward.
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that their provinces should join up with Belgium. In any case, history has left the
south with a culture that is different from the rest of the Netherlands (it is often said
to have more of the Latin characteristics of southern Europe) - a fact that is
recognized in both south and north. Although they are trivial in everyday life, these
differences persist and continue to effect economic life in the south. Although there
is no good scientific research to support these claims, the southern mentality is
generally believed to be more receptive to collaboration between companies. It is
also felt that southerners, amongst each other, experience a sense of community
which helps to built trust in relations. This cultural factor is extremely difficult to
identify in economic analysis but to ignore it would be a serious mistake.
Besides the cultural factor, the south has other characteristics that make it
different from the rest of the country. It is, for example, the 'manufacturing belt' of
the Netherlands. Through employer organizations, chambers of commerce,
innovation centers, economic relations, etc., few manufacturing firms in this region
are complete strangers to each other. Even if two firms have never worked with each
other, one company can always find out about the antecedents of the other company
through the various (social) networks in the region. Furthermore, the fact that there
are many manufacturing companies in the south makes it easy for firms to find
partners in this region. As Oce put it, if there is one region in the Netherlands where
KIC can work, it is the south as there are plenty of suppliers to choose from. This
abundance of manufacturing firms meant that the restrictions placed on KIC by the
(regional) authorities did not affect the project. Government funding was channeled
to KIC through the European Regional Development Fund (ERDF) of the
European Commission. The ERDF applies only to those areas designated as 'eligible
regions' by the European Commission. The southeastern Netherlands had three
such areas at the time of the KIC project. Companies could only participate in the
KIC project if they were located in one of these areas, or, more precisely,
government funding was reserved for companies from these three areas only. These
areas comprised some 50 percent of the southeastern Netherlands but they were the
areas with the most manufacturing companies. Consequently, even on this limited
geographical scale, more than enough companies could be found to implement the
KIC project. During the implementation of the KIC project, the (regional)
authorities did not play any role other than monitoring its progress. The project was
run by Oce and the company would have gone ahead with the KIC project even
without government funding, as this covered only a small part of the costs.
IO
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Note that the name Noord-Brabant implies that there is a south Brabant also. This
region is actually a part of Belgium. Moreover, the Dutch province of Limburg is the
eastern half of the historical Limburg region. The western half, again, is a part of
Belgium.
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European funding, i.e., the funding linked to the 'eligible regions' covered only II
percent of the project costs while the national and regional authorities contributed a
little over 15 percent. (The total costs of the KIC project amounted to approximately
32 million euros (Buijel and Burks 1996).) However, the regional scale had one other
advantage that Oce wanted to exploit. Geographical
proximity facilitates
communication. The distance between any two companies in the southeastern
Netherlands
can be covered in a one-hour
drive, making face-to-face
communication easy. Oce said it wanted this kind of communication with suppliers
that it had working on product engineering as engineers learn most from each other.
Put differently, spatial proximity is supposed to facilitate knowledge exchange and,
thus, innovation.
To sum up, it is supposed that the regional dimension had a significant influence
on the KIC project through various mechanisms. This is in line with the knowledgebased thinking discussed in Chapter I. The question is whether evidence can be
found to support these claims. To answer this question, the scientific inquiry into the
KIC project must focus on the following:
• Did the cultural factor affect the relations between the companies in the KIC
project? If so, how did it affect these relations?
• Did the fact that the companies were located close to each other affect the
knowledge exchange between them? If so, how does spatial proximity affect the
various kinds of knowledge (i.e., tacit and codified)?
• How did the characteristics
of the southeastern
Netherlands
(as the
manufacturing belt of the Netherlands) affect the KIC project?

2.2 OBJECTIVE AND RESEARCH QUESTIONS

The KIC project raises many questions and offers a perfect opportunity to explore
the knowledge-based view of innovation. If the behavior of the firms in the KIC
project could be explained by using a knowledge-based framework, this would be an
important step towards developing such a new theory. The objective of this study
was twofold. Firstly, a conceptual model was developed in order to analyze and
explain the empirical data from the KIC project. Secondly, the conceptual model
was used to study the KIC project and assess the extent to which the conceptual
model could be maintained and further elaborated. This approach makes this work
an explorative study. There is no established knowledge-based theory of innovation
as yet. Whereas various authors have contributed to the knowledge-based tradition,
this work proposes a new conceptual model of innovation from a knowledge-based
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perspective. To that purpose, the following section introduces the research
questions and a crude version of the conceptual model underlying this study.
Research questions
The questions that resulted from the discussion of the KIC project in Section 2.1
show the direction which the research questions must take. However, a good set of
research questions must also be based on a theoretical understanding of the subject.
The LINKS pentagram from Chapter I is helpful in this respect. First, however, it is
important to determine the level at which this analysis takes place. Given that the
KlC project is the object of the analysis, the level of analysis must be the company
and network levels (see also Section 2.3). This means that elements such as the
embeddedness of firms and networks in their institutional context and the
characteristics of the southeastern Netherlands should be considered from the
perspective of fums and networks and not separately. Turning back to the research
questions, the elements of the LINKS pentagram and the discussion of the KlC
project suggest that the research should address the following:
• Why do companies adopt a knowledge-based competitive strategy and what
gains do they associate with this strategy?
• How does knowledge lead to competitive advantage? How do companies create
and exchange knowledge? Are all kinds of knowledge equally relevant for a
knowledge-based competitive advantage?
• Why do companies work together on innovation from a knowledge perspective?
What advantages do they associate with networking? How do they perceive the
danger of knowledge leaking away to competitors in relation to networking?
• How does knowledge exchange in networks take place? Under what conditions
can it flourish? How should network partners behave and what do they expect
from each other?
• What is the effect of the regional dimension of knowledge exchange in networks?
Is proximity necessary for knowledge exchange? Does a shared regional
background, i.e., the cultural factor, affect the forming and functioning of
networks?
These research questions shows that this work seeks to find out why companies
form networks to exchange knowledge in order to strengthen their innovation
competencies. Note that, in the KlC project, firms worked together in clusters in
order to upgrade their engineering competencies. These competencies helped them
to innovate and, hence, strengthen their competitiveness. That, at least, is the
assumption they made and it is supported by knowledge-based theory. With respect
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to the regional dimension, this work seeks to find out how spatial proximity and the
cultural factor affect the process of knowledge exchange in networks. Furthermore,
this work seeks to explain how the companies involved in the KIC project worked
together, i.e., the process of collaboration. These considerations result in the main
research question underlying this work, to be phrased as follows:
Why and how do companies exchange knowledge in networks with respect to
innovation and how does the regional dimension affect this process?
Conceptual model
Though this study is an explorative study, the analysis did not start completely blank.
From the discussions in Chapter 1 and Section 2.1, some basic assumptions follow

behavior of finns
in networks
pursuit of
durable competitive
advantage

knowledge
exchange
in networks

developing
competencies

pursuit of
knowledge

the regional
dimension

Figure

2.2:

Conceptual model, basic version

which can be organized in a crude version of the conceptual model (see Figure 2.2).
This model will be elaborated and refined in later chapters. The objective of firms

2 PROVOKING ACADEMIC INQUIRY

following a knowledge-based innovation strategy is to develop a knowledge-based
competitive advantage. Inother words, they aim to strengthen their competitiveness
through innovation. However, the relation is assumed in this research, not
examined. What is examined is how companies develop the competencies that are
necessary in order to create a sustainable knowledge-based competitive advantage.
Given that these competencies are created through a process of knowledge
exchange, or learning, the dependent variable of this research is defined as the level
of knowledge exchange taking place in inter-firm relations. The level of knowledge
exchange is something that can be measured to a reasonable degree, for example, in
terms of the intensity of communication. The addition 'inter-firm relations' is
important as it reflects the assumption that firms need external knowledge to
develop the desired competencies. From this dependent variable, it follows that
other variables must represent the factors and forces influencing the process of
knowledge exchange in networks. Two categories of variables are important in this
respect. Firstly, the variables associated with the behavior of firms in networks and,
secondly, the variables associated with the regional dimension. The research in the
following chapters will produce the variables to 'fill in' these categories.
The above-mentioned variables reflect the process of knowledge exchange. This
process, however, follows from strategic considerations that lead firms to engage in
knowledge exchange in networks. These strategic considerations must be accounted
for in this research as they shed light on the expectations that firms have when
entering these network relations and the conditions that affect knowledge exchange.
For example, what do firms expect from each other and which firms do they
consider suitable partners? Variables associated with the strategic considerations are
also considered in two categories. These are, firstly, variables that explain why firms
pursue a durable competitive advantage and, secondly, variables that explain why
firms pursue knowledge. The assumption is that both categories of variables affect
how companies approach knowledge exchange in networks. Furthermore, it is
assumed that the pursuit of knowledge increases a firm's chances of creating a
durable competitive advantage. On a strategic level, these categories of variables are
related as they are both reflected in a knowledge-based competitive strategy. Again,
these two categories will be 'filled in' with actual variables in later chapters.

2.3 RESEARCH METHODOLOGY

As said earlier, the purpose of the research described in the following chapters was,
firstly, to elaborate the conceptual model based on an a study of the relevant
literature and, secondly, to confront this model with empirical data derived from a
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case study of the KlC project. This section discusses the level of analysis, the
research design, and the method of data collection of the case study.

Level of analysis
The level of analysis of the present study is the network. There are several levels of
network involved in this study. The most important network level is the team, that
is, the various KlC clusters involved in the present study. This is the level at which
the engineering was done, and knowledge was actually exchanged between the
members of the team, the KlC cluster. This team-level network was, as it were,
embedded in an inter-firm network. The relationships between the companies that
made up a KIC cluster, of course, affected the way of working within the teams. The
inter-firm level, thus, constitutes an important context factor for the team level.
Moreover, the firm level, too, is a relevant context factor here as it affects the
position of an individual in the cluster (the team) where he is, after all, a
representative of his company and, as such, experiences support and constraints.
The focus of this study, however, is on the inter-firm level rather than the firm level
as the former level sets the conditions under which the team level has to work. The
companies on the inter-firm level, in turn, are embedded in wider sector and
regional networks. The KIC network, in this case, is an example of a regional
network of which the companies involved are a part. The sector and regional
networks provide the context in which the firms work. The levels of analysis are
shown in Figure 2.3. On the team level, individuals from various companies (the
small black dots) work together in an inter-firm team, a KIC cluster in this case.
Each individual is part of a company and his actions are supported or constrained by
this company (represented as black dots in a shaded circle). The companies involved
in a KIC cluster also maintain relations on the inter-firm level. They have, for
example, signed a contract together. At the top of the figure is the sector and
regional level that the companies are part of (the black dots have been left out of the
shaded circles on this level).
In effect, this study is a multi-level study. Different levels of networks are
involved and each level has its own dynamics and characteristics. The inter-personal
dynamics of the team level are, of course, of a different nature than the dynamics of
the sector and regional levels. The focus in the present study, however, is on the
team level with the other two levels being relevant contexts that affect the
interaction taking place on the lower level(s).
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Research design
The empirical data in this research were obtained from a case study of the KIC
project of ace. The KlC project was about involving selected suppliers much closer
to ace's product development process. The strength of a case study, from a
methodological point of view, is that it allows for a detailed analysis of the
phenomenon in question. Considering the explorative nature of this study, a
detailed analysis of an actual example of buyer-supplier collaboration on innovation
in a spatially concentrated network is the desired approach to gather relevant
empirical data. To conduct a case study, then, is the obvious research design (cf.
King et al. 1994).
It is generally acknowledged in the research methodology literature that case
studies have certain drawbacks with respect to validity and replicability due to the
limited number of observations. Observations allow for comparisons to be made
and, thus, for scientific inquiry. Researchers using case studies, therefore, have to
increase the number of observations in their design, which is not necessarily the
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same as collecting more data. One can increase the number of observations, for
example, by looking at different levels of analysis (cf. King et al. 1994: 209). The case
study of the KIC project accounts for a large number of observations in the data
collection process in the following ways:
• The KIC project consisted of a number of sub projects, or clusters. Several of
these clusters were included in the analysis. This allows for comparisons to be
made between the various clusters of the KIC project as well as for a comparison
of the aggregated data with the data from the individual clusters.
• Each cluster consisted of one or more suppliers and a representative of Oce, As
much as possible both sides, i.e., the suppliers and Oce, were included in the
analysis. This allows for a comparison - for each cluster and on an aggregated
level- between the views of the suppliers and those of ace.
• Respondents were always asked to compare their present situation - the KIC
project - with the situation before the KIC project. This allows for a comparison
of the 'before' and the 'present/after' situations; although caution is required here
as it concerns a reconstruction of the 'before' situation, not an actual observation.
Comparisons here can also be made between the views of ace and those of the
suppliers.
• Finally, the present analysis of the KIC project can benefit from two other - nonacademic - studies of the KIC project, i.e., Alders et al. (1998) and Derix (1998).
The case study of the KIC project, thus, allows for a substantial number of
comparisons to be made. This leaves the case study with one other difficulty to deal
with; the issue of generalization. The obvious way to deal with this difficulty is to
discuss related cases to see whether or not the outcomes of the KIC case are in line
with those of similar cases. This method, reasoning by analogy (King et al. 1994:
209), is acknowledged as a proper way to strengthen a research design. In this case,
the literature provides several case studies that deal with similar questions and the
analyses of buyer-supplier collaboration on innovation. (See, for example, Cooke
and Morgan (1998), Maskell etal. (1998), and Boekemaetal. (2000).)
A final note in relation to the research design concerns the knowledge
perspective of this study, which means that the focus of the analysis is on
knowledge, knowledge creation, and knowledge exchange. The difficulty here is that
knowledge, particularly in its tacit form., is difficult to measure. The KIC project is
particularly suited for the analysis of knowledge as the interactions between the
firms in this project were geared towards knowledge exchange and knowledge
creation. However, it is not clear how knowledge should be measured. The
conceptual model uses variables that measure communication between firms and
variables that facilitate communication, as it is through communication that
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knowledge is exchanged and created. This gives a good indication but it does not
measure knowledge itself. This, however, is beside the point as, arguably, one cannot
measure something that is tacit. Therefore, an attempt to do so is futile and counterproductive. It is, for example, impossible to say how much tacit knowledge was
exchanged in a certain interaction between two firms and what it amounted to. This,
however, does not mean that a proper research design is not necessary for the study
of knowledge. It does mean that the study of knowledge is best done with a
somewhat different approach. Maskell et al. (1998) have argued that economic
researchers have become used to working under the principle that 'if you can't count
it, it doesn't count.' "But economic geographers have in recent years been more
inclined to subscribe to the counter argument: if you can count it, that ain't it" (p.
209). This certainly seems to be the case for knowledge, as tacit knowledge is the key
to innovation and tacit knowledge is impossible to count. Not surprisingly, then, this
study follows a qualitative rather than a quantitative line of inquiry.
Data collection
The information for this case study was gathered through a series of interviews with
representatives from Oce and suppliers in the second half of 1998. The interviews
were based on a standardized questionnaire (see annex). The KlC project was
organized in 20 sub projects (clusters), each dealing with the development of a
different subassembly. Each cluster was headed by a 'lead supplier' who assumed
responsibility over the project and directed the other suppliers in his cluster. A
representative of Oce was attached to each cluster. Of the 20 clusters in the KlC
project, 10 were included in the inquiry and, in all but one of these clusters, both the
lead supplier and the representative from Oce were interviewed. In one cluster, two
Oce representatives were interviewed as the initial Oce representative in that cluster
was replaced during the project. This brings the number of Oce representatives
attached to clusters in this study to ten. Four further interviews with representatives
from Oce were conducted; one with a staff member of Oce R&D, one with a
representative from Oce R&D Management, and two with representatives of the
Oce purchasing department.

47

The Entrepreneurial Coalition

Table

2.1:

Selected clusters and respondents

Cluster and cluster activity

Persons interviewed
Oce

A

B
C
D
E

F
G
H
I

J
K

Funnel (Transport module for
paper)
PUIK (User interface,
operation module)
TOSUP (Toner dosage system)
220 Volt electrical control
board
High velocity stapler
Glass transfer cylinder
Base drum
Sheet receiving unit
Computer operating system
Z-correcrion
Oce other

Total number of clusters:

10

interviewed

for the KIC case study

Type of supplier involved

suppli
ers
lead supplier

2

lead supplier

2

2*
2*
2

2

lead supplier
[lead supplier, [ second supplier
lead supplier
I lead supplier,
I lead supplier,
I lead supplier,
lead supplier
r lead supplier,

[ second supplier
[second supplier
1 second supplier
I

second supplier

4
clustersno
other: 4

4

lead suppliers: 9
second suppliers: 5

* The same lead supplier in both clusters.
The number of lead suppliers in this study amounts to nine, as one lead supplier
assumed this role in two different clusters. Infive clusters, a second supplier was also
interviewed, bringing the total number of suppliers in this study to 14. The total
number of interviews was 28. Table 2.1 gives an overview of the clusters and number
of interviews in this study. The key words characterizing each cluster only briefly
describe the relevant activities. They concern, however, specific and quite complex
engineering activities. The fact that, in nine out of the ten clusters both the Oce's and
the suppliers' views are included in the analysis distinguishes this inquiry from most
other empirical studies on buyer-supplier collaboration, as they usually consider
only one side of the relation. Therefore, this study can present a more balanced view
of the strategy and process behind the collaboration between Oce and the suppliers.

2.4 OUTLINE OF THE BOOK

The remaining chapters of this book are structured as follows. In Chapters 3 and 4,
the theoretical background will be discussed in more detail. Innovation is the focus
of Chapter 3. From the knowledge perspective of this book, it follows that
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innovations are the outcomes of learning, which is essentially the process of making
new combinations of knowledge. A great deal of attention, therefore, is paid to
'knowledge conversion.' This is a social process that sheds a different light on
innovation than is the case in various 'traditional' approaches. Of crucial importance
for the concept of knowledge conversion is the distinction between explicit and tacit
knowledge. It is argued that knowledge, to a large extent, is embedded in a
social/organizational context. Chapter 4 extends the discussion of innovation theory
to the level of networks and space. From a knowledge perspective, it follows that
innovation is a social process of knowledge exchange that often takes place between
companies. It is assumed that, particularly with respect to the exchange of tacit
knowledge, proximity is important. This chapter explains why collaboration on
innovation is important and how it takes place. It also explains the role of spatial
proximity and 'regional embeddedness' in relation to innovation. In Chapter 5, the
discussions of Chapters 3 and 4 culminate in an integrated theoretical framework of
innovation, networks, and space. This framework - which is a refined version of the
conceptual model presented above - is the starting-point for the empirical study in
the following chapters
Chapter 6 is the empirical part of this study. This chapter presents an in-depth
analysis of the KIC project. The strategies of both Oce and the suppliers are
analyzed as is the way of working and communication in the KlC network. Finally,
the outcomes and the spatial dimension of the KlC project are discussed. In Chapter
7, the final chapter, the theoretical framework from Chapter 5 is confronted with the
outcomes of the case study of Chapter 6. In addition, the outcomes of the KIC
project will be compared with other case studies in the literature. This will lead to
further elaboration of the theoretical framework and wider theoretical reflections
on the issues discussed in this work.
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3
Knowledge, learning, and innovation
Companies and individuals alike need external sources of cognition to
supplement their own limited capabilities. KnowledBe is thus not only
found within people and within companies but also between people and
between companies.
Nooteboom, 1999

The three concepts in the title of this chapter refer to a wealth of literature from a
variety of research traditions. In order to decide what is relevant for the present
discussion, the research questions from Chapter 2 serve as a guideline. This chapter
deals with the first two sub questions (see Section 2.2). Inother words, this chapter is
concerned with innovation, innovation strategy, knowledge creation, and
competitive advantage from a knowledge perspective. Moreover, the discussion of
relevant theories in this chapter will be linked to the case study of the KIC project.
As mentioned in Chapter 2, the focus of the KIC project is the engineering phase of
the product development process. Consequently, this chapter will develop a
knowledge-based theory for innovation keeping the engineering phase strongly in
mind. Technologies, and knowledge in general, are of a much more applied nature in
this phase of the product development process. Focusing on engineering also places
some restrictions on the theory that will be developed in this chapter. The question,
then, is whether these restrictions affect the explanatory power of the theoretical
framework developed here. The answer is yes and no. Yes, because the present work
does not discuss fundamental innovations and technology development. Neither
does it discuss the commercialization of innovations. No, because the engineering
phase is crucial when it comes to competitive advantage. It is in this phase that a
company must prove that it is capable of making something, a product or a service,
that is superior to those of competitors. Superior in this sense does not mean better
SI
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technology but more value for buyers in terms of quality, user friendliness, appeal,
etc. In the case of Oce, it means that it could develop a state-of-the-art copier in the
fundamental phases of the innovation process but whether buyers will appreciate it
as such is determined in the engineering process. Provided that the concept of a new
product or service - including its commercialization - is sound, the engineering
phase will decide whether or not the new product or service will be a success as, in
this phase, a company must create something that, first, buyers actually prefer to the
products and services of a competitor and, second, can be produced at an economic
price. For this purpose, a variety of technologies and techniques - from ICT to
ergonomics and production technologies - must be combined. Equally important
are the organizational conditions that allow people to share their knowledge and,
thus, develop new knowledge.
This chapter is organized as follows. First, the concept of innovation will be
discussed and it will be related to knowledge and engineering. Joseph Schumpeter is
the obvious point of departure for this discussion. The aim is to examine whether
Schumpeter's conceptualization of innovation as the making of new combinations is
applicable in the knowledge-based economy, too. But Schumpeter does not address
why firms should follow a knowledge-based competitive strategy. One influential,
though not uncontroversial, author in this field is Michael Porter. This chapter
discusses the strategy part of Porter's work because of its valuable conceptualization
of competitive strategy and the link that can be made with knowledge-based
competitive advantage. The cluster part of Porter's work and its spatial implications
will not be discussed here since this chapter focuses on the level of the firm, not the
inter-firm level. From competitive strategy, the attention shifts to the process of
creating a competitive advantage. In line with the recent literature, the competencebased and resource-based perspectives playa dominant role in the explanation of a
knowledge-based competitive advantage. Inspiration for this discussion comes from
Hamel and Prahalad (1994), who are responsible for initiating the competencies
debate. Other authors, too, will be discussed in order to address this issue from
various perspectives. The fmal part of the discussion in this chapter concerns
knowledge creation and learning. This discussion addresses how companies create a
knowledge-based competitive advantage whereas preceding discussions focused on
why companies should want to establish a knowledge-based competitive advantage.
When the why question is answered, the how question can be dealt with. An
important contribution to the theory of learning and knowledge creation was made
by Nonaka and Takeuchi (1995). Their work explicidy focuses on the process of
knowledge creation and the embedding of this process in an organizational context.
That befits the activities which took place in the KIC project quite nicely. Moreover,
they take the conceptualization oflearning beyond the traditional approaches, such
as Argyris and Schon's (1996) single loop and double loop learning.
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The last section of this chapter brings together the outcomes of the various
discussions into a knowledge-based model of innovation. It also presents an
elaborated version of the conceptual model from Chapter 2.

3.1 PERSPECTIVES ON INNOVATION

The concept of innovation is discussed in this section. The purpose is not to give an
elaborate overview of how different authors have approached this concept over the
years. Instead, only the work of two key authors, Schumpeter and Porter, will be
discussed. The former for his conceptualization of innovation and the latter for his
conceptualization of competitive advantage in which innovation plays a key role.
Their works show that a knowledge-based approach to innovation is a valuable
elaboration of existing views. However, there are also some important differences
between the 'traditional' approaches and the knowledge-based approach. These
differences are the starting-point for further discussion in the next sections.
Schumpeter: The bedrock of innovation theory
One of the first and still one of the most influential thinkers on innovation was the
Austrian-American economist J.A. Schumpeter (1883-1950). Central to the work of
Schumpeter is the question of economic development and the factors contributing
to it; the most important among them being innovation and entrepreneurship. He
discussed these subjects in his two most critically acclaimed works: 'Theone der
wirtschaftlichen EntwickluntJ' (1926) and 'Capitalism, socialism and democracy'
(1943). The main questions that Schumpeter tries to answer in the latter work is
whether or not capitalism can survive and if socialism can work. These were crucial
questions in a time when capitalism and democracy where threatened by economic
crisis and totalitarian regimes. Schumpeter argued that capitalism lacked the vitality
to renew itself and would, therefore, inevitably disappear. Ironically, the
entrepreneurship that he himself had advocated was to prove him wrong. Although
Schumpeter's conceptualization of innovation is still widely used in contemporary
writings on innovation and economic development, his work is not in tune with the
realities of the knowledge-based economy. This section first discusses the
Schumpeterian model of innovation and then assesses its value for the study of
innovation in the knowledge-based economy.
Schumpeter was interested in the forces that propelled the capitalist system that
he believed to be an evolutionary system. "Capitalism, then, is by nature a form or
method of economic change and not only never is but never can be stationary .... The
fundamental impulse that sets and keeps the capitalist engine in motion comes from
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the new consumer's goods, the new methods of production or transportation, the
new markets the new forms of industrial organization that capitalist enterprise
creates" (Schumpeter 1943: 82-83). This clearly makes Schumpeter's model of
economic development a model of innovation and one in which innovation is
understood in a broad sense. In Schumpeter's model, innovation is simply defmed as
doing new things or as doing things in a new way (cf. Swedberg 1991: 412). In order
to achieve this kind of innovation, the means of production of an economy must be
combined in new ways, or, in the words of Schumpeter, through "Durchsetzunq neuer
Kombinationen"
(Schumpeter 1926: 100). This triggers a process of "industrial
mutation ... that incessantly revolutionizes the economic structure from within,
incessantly destroying the old one, incessantly creating a new one. This process of
Creative Destruction is the essential fact about capitalism" (Schumpeter 1943: 83,
emphasis in original). Schumpeter distinguishes five kinds of innovations, or types
of new combinations, again emphasizing the broad scope that he attributed to
innovation. The five types are (1) new or improved products for consumers, (2)
implementation of a new production method, (3) penetration of new markets, (4)
making use of new resources, and (5) implementation of organizational change
(Schumpeter 1926: 100-101).
New combinations replace old combinations. The means of production that are
necessary in order to create new combinations are in general abstracted from old
combinations since a balanced economy has no unused means of production. Or, as
Schumpeter put it, "Die Durcnsetzung
neuer Kombinationen
bedeutet also ...
Andersverwendung
des Produktionsmittelsvorrates
der Volkswirtschaft" (Schumpeter
1926: 102-103). Consequently, the making of new combinations gives rise to a
different kind of competition
than price competition.
Price competition,
Schumpeter argues, has been given a too dominant position. Instead, Schumpeter
states that "as soon as quality competition and sales efforts are admitted to the
sacred precincts of theory, the price variable is ousted from its dominant position"
(Schumpeter 1943: 84). Moreover, he argues that
"[I]t is not that kind of competition [price competition] that counts but the
competition from the new commodity, the new technology, the new source of supply,
the new type of organization ... - competition which commands decisive cost or
quality advantage strikes not at the margins of the profits and the outputs of existing
firms but at their foundations and their very lives" (Schumpeter 1943: 84).

This kind of competition, where old combinations
are replaced by new
combinations, is the process of creative destruction. Innovation, in particular
innovating companies, are the engine of economic development and the source of
dynamism in the capitalist system. A company must always be alert to competitors
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trying to take over its market through new combinations. "Competition of the kind
we now have in mind acts not only when in being but also when it is merely an everpresent threat" (Schumpeter 1943: 85). Some controversy remains about the kind of
companies that are supposed to perform this kind of competition (cf. Thanawala
1995). In 'Theone der WirtschajtZichen EntwickZuntJ' (1926), Schumpeter argues that
innovations originate from small, new companies that are not a part of the existing
cycle of the old combinations. Successful small companies will grow to become
tomorrow's large companies. In 'Capitalism, socialism and democracy' (1943),
however, Schumpeter concluded that innovations come from large companies.
Moreover, the 1943 Schumpeter also seems to disagree with the 1926 Schumpeter as
to who brings about the new combinations. In 1926, he argues that entrepreneurs are
responsible for this as he defmes entrepreneurship as the function of innovation. An
entrepreneur is anyone who brings about new combinations but one cannot be an
entrepreneur by profession. Entrepreneurship
is not permanent, it is not a
'Dauerzustand.' A person who continues to make new combinations in a routine way
is not an entrepreneur (Schumpeter 1926: n6). Entrepreneurship, then, is a difficult
task and not within everyone's reach. It requires the breaking of routines and leaving
paved roads in order to bring about something new. Moreover, an entrepreneur
must also overcome the resistance that all change inevitable arouses. This leads
Schumpeter to say that
"Wiihrend es mit dem Strom schwimmt im allseits wohlbekannten Kreislauf, schwimmt es
8e8en den Strom, wenn es dessen Bahn veranderen will Was dart Stutze war, wird hier
Hindemis. Was vertrautes Datum war, zu einer Unbekannten. Wo die Grenze der Routine
aujhort, lWnnen deshalb viele Leute nicht weiter und der Rest kann es nur in sehr
verschiedenen Mafl" (Schumpeter 1926: u8).

The entrepreneur, thus, is a doer. Schumpeter repeats this in 1943 as he argues that
the "function of entrepreneurs is to reform or revolutionize the pattern of
production" and that such is "difficult and constitutes a distinct economic function"
and "requires aptitudes that are present in only a small fraction of the population"
(Schumpeter 1943: 132). But then he argues that the entrepreneurial function is
rapidly losing its importance as "innovation itself is being reduced to routine.
Technological progress is increasingly becoming the business of teams of trained
specialists who turn out what is required and make it work in predictable ways. The
romance of earlier commercial adventure is rapidly wearing away, because so many
more things can be strictly calculated that had of old to be visualized in a flash of
genius" (Schumpeter 1943: 132). Contrary to his 1926 conclusion, the 1943
Schumpeter no longer sees the entrepreneur as the key to the innovation process.
The entrepreneurial function, instead, is now performed by a team of specialists.
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However important this shift is in Schumpeter's work, it represents a shift of change
agents rather than a revision of his concept of innovation. Innovation is still a
process of making new combinations but they are brought about by specialists
instead of entrepreneurs.
More important are the implications of this shift in Schumpeterian thinking;
firstly, that innovation is a social process and, secondly, that there is a distinction
between innovation and invention. Suggesting that the entrepreneurial function is
performed by a team of specialists implies that innovations are the result of a
process of interaction between specialists. This is a very important notion which is
at the heart of contemporary innovation theory. Furthermore, Schumpeter's
conceptualization of innovation as a process that can be routinized points at the
difference between invention and innovation. Cooke and Morgan (1998) rightfully
observe that a social process cannot be planned or calculated (p. II) but the making
of new products and services has been subjected to bureaucratization since the first
R&D departments of large firms were established. From an organizational point of
view, innovation is 'simply' a matter of bringing relevant knowledge together and
creating favorable conditions for a process of interaction and knowledge exchange
to take place. The conceptualization of innovation as a process that can be
organized, too, is a key element of contemporary innovation theory. Invention, on
the other hand, can be seen as the 'flash of genius' that Schumpeter talked about. It
refers to people coming up with ideas that can be worked out methodically later on.
The conceiving of such ideas, of course, cannot be organized. The line between
innovation and invention is not always very clear, though. Drucker (1985), for
example, has shown that several important inventions have not resulted in
innovations, whereas several of the most profitable innovations of the twentieth
century were based on existing, often even banal, technologies such as McDonalds'
innovation of making hamburgers.
In sum, Schumpeterian thinking proved to be of value in defining the key
concepts of a knowledge-based approach to innovation. Obviously, to define
innovation in terms of making new combinations of means of production allows
knowledge to be entered into the equation, since knowledge is the key means of
production in the knowledge-based economy. Knowledge comes in many different
forms, such as codified knowledge, tacit knowledge, advanced knowledge,
pedestrian forms of knowledge, managerial knowledge, knowledge of markets, etc.
A fum must make combinations of all of these kinds of knowledge if it wants to
create something unique on which it can base a competitive advantage. This makes
innovation in the knowledge-based economy essentially a Schumpeterian act. It is
also Schumpeterian in the sense that it sees innovation as a tool to improve a fum's
competitive position. However, the knowledge-based perspective goes further than
just making this observation. Whereas Schumpeter only argues that the making of
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new combinations will improve the competitive position of a firm, the knowledgebased perspective sheds light on how this process works. Competitive advantage
results from combinations of knowledge that are difficult for competitors to copy.
This allows one to distinguish between several kinds of competitive advantage, i.e.,
more or less durable kinds, depending on the kind of knowledge used to create it.
What sets the knowledge-based perspective apart from the Schumpeterian, or even
neo-Schumpeterian, line of thinking (cf. Jacobson 1992) is the level of analysis.
Where Schumpeter explains the role of innovation as the dynamic force in the
economic system and its evolution, the knowledge-based approach to innovation
seeks to explain how the process of making new combinations (of knowledge) takes
place. Here, the competitive advantage is won or lost. Schumpeter, however, pays
little attention to this process - which is hardly surprising considering the time when
he wrote his works (d. van Dijck 2000: 7). In short, Schumpeter provides some of
the key concepts of the knowledge-based approach to innovation (combinations of
knowledge and the routinization of the innovation process) but a more in-depth
discussion of how the process of making combinations takes place and the way in
which this process can be organized is required.
Competitive advantage and innovation, A Porterian discussion
For two decades, M.E. Porter has been a very influential writer in the field of firm
competitiveness. Inhis view, innovation is a strategy that will help firms to develop a
competitive advantage. Competitive advantage is central to his work. Porter studies
factors, forces, and conditions that shape firm competitiveness. He does, therefore,
not have an innovation theory in a strict sense and neither does he pay a lot of
attention to the process of innovation. Nevertheless, his work is very relevant
because of his suggestion that innovation is the result of a company's strategic
choice. To understand innovation, one must understand the reasons why a company
practices innovation. Porter's work can, thus, help answer the question of why firms
follow a knowledge-based strategy of innovation. The discussion of Porter in this
work is based on his 1990 book 'The competitive advantage of nations' and not on
his other two famous works, 'Competitive strategy' (1980) and 'Competitive
advantage' (1985). The reason for this is that the 1990 work contradicts the earlier
works on precisely those points that are relevant here, the relations between
innovation and competitive advantage. Whereas, in 1990, Porter argued that
competition is 'healthy' for companies, in earlier work, he said that companies
should avoid it. Moreover, in the 1990 work, Porter comes closest to a resourcebased view (cf. de Man 1994 and Foss 1996) and this is relevant for the discussion
later on.
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Like Schumpeter, Porter has a very broad definition of innovation: "Innovation
here is defined broadly, to include both improvements in technology and better
ways of doing things. It can be manifested inproduct changes, process changes, new
approaches to marketing, new forms of distribution, and new conceptions of scope"
(Porter 1990: 45). This definition is applicable to the knowledge-based economy as
knowledge is necessary to make improvements in all the fields Porter mentioned.
However, for the present work, such a broad definition is not suitable as it covers the
whole range of activities that a company performs, Instead, this work is about
innovation in terms of creating new or better products and services, i.e., the
outcomes of the engineering process. Rather than using a broad definition of
innovation that may be correct on a conceptual level, this work prefers a narrower
definition of innovation. Keeping in mind that the focus of the present work is on
the engineering process, innovation refers to developing new or improved products
and services through new combinations of knowledge.
;.
With this distinction in mind, a discussion of Porter's 1990 work merits the
development of a knowledge-based theory of innovation here. Though a very
voluminous book, 'The competitive advantage of nations' can be summarized in
four propositions (de Man 1994):
I. companies pursue competitive advantage,
2. innovation is at the heart of competitive advantage,
3. competitive advantage is undermined by competition,
4. company and environment should not be separated.
Ad.I. Companies pursue competitive advantage by following one of four generic
competitive strategies. Companies have to choose their source of competitive
advantage, which can be 'low cost' or 'differentiation.' Low cost competitive
advantage results from doing things more efficiently than competitors. However,
this type of competitive advantage can easily be nullified by competitors buying
newer machinery that will allow them to run their operations even more efficiently.
Differentiation implies that a company learns to do things that its competitors
cannot do in terms of providing superior customer value, product quality, special
features, or after-sale service (porter 1990: 37). Inaddition, companies must choose
between a narrow or a broad target, i.e., competitive scope. A low cost/broad target,
or cost leadership strategy is the most vulnerable position as it means that a
company depends merely on its ability to work at a low cost without offering any
kind of specialized goods or services. Low cost/narrow target or cost focus
strategies place a company in a position where it is the most efficient producer of a
fairly specialized good or service. Differentiation/broad
target or differentiation
strategy means that a company produces a variety of goods or services but that their
quality and features are better than most other goods and services available on the
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market. A differentiation/narrow
target or focused differentiation strategy means
that a company has developed a niche market for expensive but highly specialized
good or services. From the knowledge perspective of this book., it is important to see
what the role of knowledge is in each of these strategies. Put differently, is there a
knowledge-based competitive strategy? Based on the above-mentioned defmition of
innovation as the development of new or improved goods and services through new
combinations of knowledge, the cost-based strategies do not qualify as knowledgebased strategies since no new or improved goods or services are developed. It is
merely a matter of carrying out existing activities more efficiently. Differentiationbased strategies offer a better perspective. As Porter (1990) himself argues, no firm
can be an expert in everything. Companies have to choose the fields in which they
compete. This argument is supported by other authors such as Best (1990), Jacobs
(1996), and Maskell et al. (1998). Basically, this is the specialization part of Piore and
Sabel's (1984) flexible specialization argument. Arguably, this goes for knowledge as
well because a company cannot stay abreast of developments in every field of
knowledge that is important for its industry. It has to choose one or a few fields that
are key to the markets that it serves. This specialization allows a company to
constitute a difference between itself and its competitors as the knowledge it
specializes in enables it to do different things than its competitors. Put differently, if
innovation is at the heart of competitive advantage (Porter 1990: 60S) and if
innovation is defmed as making new combinations
of knowledge, then
competitiveness depends on the ability of firms to make combinations of knowledge
that other companies cannot make. In terms of competitive strategy, it requires that
companies make an effort to specialize in a few key fields of knowledge.
Ad.2. In the above, it was argued that the knowledge-based perspective
underwrites Porter's proposition that innovation is at the heart of competitive
advantage. The question now is how does innovation lead to competitive advantage?
According to Porter (1990), "competitive advantage grows out of the way firms
organize and perform discrete activities" (P.40). By performing these activities,
firms create value for their buyers. In other words, "firms gain competitive
advantage from conceiving of new ways to conduct activities, employing new
procedures, new technologies, or different inputs" (Porter 1990: 41). These activities
are organized in a value chain. "Gaining competitive advantage requires that a firm's
value chain is managed as a system rather than a collection of separate parts" (Porter
1990: 42). Porter's concept of the value chain draws attention to the relation between
competitiveness and firm organization. Given that making new combinations of
knowledge is also an activity, it must be organized in such a way that it contributes to
competitiveness. Unfortunately, Porter does not explain how this must be done.
Instead, he looks at the firm's environment to find out why some firms are better at
perceiving new ways to compete than others. He argues that "The answer lies in
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such areas as the directions in which a companies' attention is focussed, the
possession of the proper types of resources or skills, and the pressures faced to
change" (Porter 1990: 49). According to Porter, the conditions, factors, and
resources of the national environment hold the answers. Firms must make the best
of their national environment. In fact, that is the argument of 'The competitive
advantage of nations', i.e., the relation between firm competitiveness, on the one
hand, and resources and conditions in the environment, on the other hand.
Companies
enjoy the benefits or experience the disadvantages
of their
environments and they respond to them. But how they should respond, what they
should do, and how they should use knowledge to their advantage remains
unexplained. Porter may have developed a resource-based approach at the level of
the national environment but he did not admit resource-based concepts in his theory
of the firm (de Man 1994: 49). When knowledge is considered a resource, the latter,
of course, is what matters.
Ad·3. It is generally acknowledged that competitive advantage is undermined by
competition. Therefore, companies must create a sustainable competitive advantage,
which, according to Porter, depends on three conditions. "The first is the particular
source of the advantage. There is a hierarchy of sources of competitive advantage in
terms of sustainability. Lower-order advantages, such as low labor costs or cheap
raw materials, are relatively easy to imitate" (Porter 1990: 49). "Higher-order
advantages, such as proprietary process technology, product differentiation based
on unique products or services, brand reputation ..., and customer relationships ...
are more durable" (Porter 1990: 50). Higher-order advantages require more
advanced skills and capabilities in order to acquire them and they depend on
sustained investments. Obviously, knowledge qualifies as a higher-order advantage.
Or rather, knowledge is at the basis of higher-order advantage as companies must
use knowledge to make unique new combinations that are difficult for competitors
to copy. "The second determinant of sustainability is the number of distinct sources
of advantage a firm possesses" (Porter 1990: 50). Obviously, dependency on one
source makes a company vulnerable. In terms of knowledge, this means that a
company must combine various kinds of knowledge in its new combinations. (See
the discussion of different kinds of knowledge by Jacobs (1996) in Chapter I.) "The
third. and most important, reason competitive advantage is sustained is constant
improvement and upgrading" (Porter 1990: 51). Similarly, Best (1990) argues for an
entrepreneurial firm where effort is made in order to allow knowledge to flow freely
through the organization. People everywhere in the organization must have access
to relevant knowledge so that they can use this knowledge to improve their own
work. Everyone must be challenged to make new combinations of knowledge. Even
if this results in only small improvements, it will still give the company an advantage
over firms where knowledge flows are obstructed. To sum up, knowledge is a key
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resource for sustainable competitive advantage. Which brings the discussion back to
the question, how does knowledge lead to competitive advantage?
Ad.4. Because of the emphasis he places on the national environment with
respect to firm competitiveness, Porter argues that company and environment must
not be separated. In other words, one cannot understand firm competitiveness if one
does not look at the forces in the environment affecting the company. Inthe above,
it was argued that, because of this emphasis on the environment, Porter neglected
the process of innovation that takes place within a company, and, from a knowledgeperspective, that is what matters. Or, as Foss (1996) put it, "although Porter puts
much emphasis on the creation and upgrading of factors through process and
product innovation, the relevant factors/resources are mostly seen as located in the
environment ... of the firm, not inside the firm. In other words, competitive
advantage is still very much a matter of outside influences, and there is relatively
little attention to individual firms' processes of resource accumulation" (p.13).
Rather than engage in a discussion on whether the company approach or the
environment approach is most suited to explain innovation, the knowledge-based
approach focusses on knowledge. Knowledge can be found within a company and in
its environment. However, considering that the object of this study is the process of
making new combinations of knowledge, the focus must be on companies. The
process of making new combinations takes place within an organizational context,
either within a single company or within a network, it does not take place in the
environment. But Porter's emphasis on the environment does draw attention to a
more fundamental question; what kind of theory of the firm is most appropriate to
the study of innovation. Basically, the choice is between neoclassical economic
theory that sees firms as isolated entities in an otherwise homogenous world, on the
one hand, and, on the other hand, theories that place the firm in a heterogeneous
context. A knowledge-based approach departs from the latter assumption because
knowledge is a heterogeneous resource that is found both within firms and in their
environments. The very fact that knowledge is heterogeneous makes it a source for
competitive advantage. It means that no two firms will have exacdy the same
knowledge and, therefore, they can differentiate between each other using
knowledge. Furthermore, neoclassical economic theory conceptualizes the firm as a
production function aimed at profit maximization. The resource-based approach, of
which Porter's'The competitive advantage of nations' can be seen as an example, on
the other hand, conceptualizes firms as repositories of production knowledge and
innovating entities (Foss 1996). Although the knowledge-based approach in this
work is focused on processes that take place within an organizational context rather
than in the environment, it agrees with Porter that understanding innovation
requires a more elaborate theory of the firm than the traditional neoclassical theory
of the firm (cf. de Man 1994: 38 and Foss 1996: 18).
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The discussion in the above sheds light on the relationship between innovation
strategy and the role of knowledge. Porterian thinking creates a link between
innovation theory and the knowledge-based approach of the present work. This
disrussion also shows that a further conceptualization of the firm is necessary in
order to understand and explain the process of innovation as defined earlier. It also
yields the starting-points for such a knowledge-based conceptualization of the firm.
They are
• Firms pursue a sustainable knowledge-based competitive advantage rather than
profit maximization. Their actions are guided by knowledge instead of cost
efficiency. The above discussion sufficiently demonstrated this point. To follow
an innovation strategy requires that a firm invest in knowledge.
• Firms are a repository of knowledge. Their function is to create and apply
knowledge in their operations and not merely to produce goods and services. In
this approach, knowledge must be considered a heterogeneous resource that, it
was argued, is at the basis of competitive advantage. Put differently, it is
important to conceptualize knowledge itself, i.e., what knowledge is, and to show
how it leads to competitive advantage through the materialization of knowledge
into competencies.
• To understand innovation and competitive advantage it is important to
understand the process of making new combinations of knowledge. This process
takes place within an organizational context. In other words, it is important to
conceptualize the process of making new combinations of knowledge. In the
recent literature, this process has often been described in terms of knowledge
creation and organizational learning.
The above points are the basic assumptions of why and how firms create
competitive advantage based on knowledge. The why part (the strategy) has been
disrussed in this section, the how part (the process of making new combinations of
knowledge) is the subject of disrussion in the following sections.

3.2

COMPETITIVE ADVANTAGE AND THE ROLE OF KNOWLEDGE

The importance of knowledge in relation to competitive advantage was explained in
the previous section. This section examines the concept of knowledge more closely.
Early conceptualizations of knowledge usually depart from a distinction between
data, information, and knowledge. Definitions based on this conceptualization read,
for example, as follows: "Knowledge is information laden with experience, truth,
judgment, intuition, and values; a unique combination that allows individuals and
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organizations to assess new situations and manage change" (Huseman and
Goodman 1999: 107). Few authors will contest this definition but it does not address
the subject of this work; the relationship between knowledge, innovation, and
competitive advantage. The distinction between codified and tacit knowledge is
more promising in this respect. Particularly when both types of knowledge can be
related to a frrm's competencies. Porterian theory says that a durable competitive
advantage must be based on sources (competencies) that are difficult for
competitors to copy. Knowledge theory (cf. Nonaka and Takeuchi 1995) says that
tacit knowledge is difficult to copy and would, therefore, qualify as a source of
sustainable competitive advantage. This section elaborates on that line of thinking.
A conceptualization

of knowledge

When they talk about knowledge many people still think of technology. However,
knowledge refers to much more than merely technology. Moreover, the purpose of
knowledge is to create value for buyers. That is, knowledge must be seen as an
instrument to make products and services more attractive to buyers in terms of
quality, durability, userfriendliness, leisure, fashion, lifestyle, etc. Technology is
increasingly less suited to do this as it is available on a global scale. In other words,
mere technological knowledge is insufficient in order to discriminate between
products and services (see also the discussion of Jacobs (1996) in Chapter I). ICT,
for example, is considered a key technology by virtually everybody. And it is a must
have, of course; without it running a business is simply impossible. But is ICT a basis
for competitive advantage? New generations of hardware and software are
developed at ever shorter intervals while their prices are becoming lower. Software
can even be downloaded from the Internet anywhere in the world. The availability of
ICT is global and it is within everybody's reach, in the developed world at least. It
has, in the words of Maskell et al. (1998), become a ubiquity and ubiquities are not a
basis for competitive advantage. Other types of knowledge are needed to create a
competitive advantage. This leads Jacobs (1996) to conclude that, although society is
becoming more technical, it is, at the same time, becoming more dependent on
human creativity and ability to learn. This is a view that is shared by den Hertog et al.
(1997) when they argue that "investments in new concepts and commercial solutions
are more decisive for competitive strength than the availability of new technology"
(p. 36). Provocatively, Jacobs adds that the core technology of the knowledge-based
society is hot air, Hot air, though, is only partially suggestive and fake. It is largely
about associating material characteristics with immaterial features. The latter are
crucial for our appreciation of products and services: design, quality, user
friendliness, health, etc. Put differently, companies do not differentiate on the basis
of technology and other forms of codified knowledge, as their availability is
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increasingly universal - they have become ubiquities. Instead, experiences, skills,
expertise, and know-how materialized in humans and organizational routines can
make the difference - if they are properly mobilized and put together in new
combinations. Other authors, too, subscribe the view that 'intangibles' and 'soft
factors' are decisive for competitive strength in the knowledge-based economy (cf.
den Hertog et al. 1997, Morgan 1997, Leonard and Sensiper 1998, and Maskell et al.
1998). In short, what matters are different kinds of knowledge and the way they are
conceptualized.
The conceptualization of knowledge followed by most authors today goes back
to Michael Polanyi," He argued that "knowledge exists on a spectrum. At one
extreme it is almost completely tacit, that is, semiconscious and unconscious
knowledge held in peoples' heads and bodies. At the other end of the spectrum,
knowledge is almost completely explicit, or codified, structured, and accessible to
people other than the individuals originating it" (Leonard and Sensiper 1998: Il3).
Other authors have taken Polanyi's conceptualization of knowledge beyond the
individual level and tacit knowledge is now widely accepted as being an attribute of
groups and organizations as well (see, for example, Attewell 1992, Nonaka and
Takeuchi 1995, Morgan 1997, Maskell et al. 1998). Tacit knowledge is believed to be
the key to competitiveness in the knowledge-based economy as competitive
advantages based on tacit knowledge are more durable, since tacit knowledge is
difficult to transfer (cf. Maskell et al. 1998). Nonaka and Takeuchi (1995) argue that
codified knowledge has been the main focus of managers and scientists in the West.
In the Western tradition, knowledge is considered useful only when expressed in
hard data, figures, and scientific formulas. However, in Japan, codified knowledge
has always been considered to be merely the tip of the iceberg. Knowledge is felt to
be primarily tacit and tacit knowledge is highly personal. It cannot be read in terms
of figures and formulas. Hence, it has been largely omitted from economic theory in
the West. Neoclassic economists, for example, have neglected an enormous amount
of tacit knowledge embodied in economic subjects because it cannot be expressed in
prices. The notion of tacit knowledge has not been completely unnoticed in Western
economic literature, though. Penrose (1959), for example, noticed that "knowledge
comes to people in two different ways. One kind can be formally taught, can be
learned from other people or from the written word, and can, if necessary, be
formally expressed and transmitted to others. The other kind is also the result of
learning, but learning in the form of personal experience .... The first form is what
might be called 'objective' knowledge. It is knowledge about things which is,
conceptually at least, independent of any particular individual or group of
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individuals ... [It is] by its very essence, transmissible to all on equal terms. In this
respect it differs from the second form in which knowledge appears - the form I
have called experience" (Penrose 1959: 53). Although the terminology is different,
Penrose foreshadows what Polanyi would call codified and tacit knowledge.
Tacit knowledge is widely seen as crucial for competitive advantage. Nonaka and
Takeuchi (1995) distinguish two dimensions of tacit knowledge. Firstly, the technical
dimension which relates to the kind of knowledge that is usually referred to as
know-how, skills, experiences, etc. It is the kind of knowledge that people know how
to use but cannot express or even do not know the scientific or technological
background of. Riding a bike is often used as an example in this respect; one cannot
learn it from reading a manual. The second dimension of tacit knowledge concerns
cognition; mental maps, convictions, and perceptions that are so much a part of us
that we take them for granted. The cognitive dimension of tacit knowledge reflects
peoples' perception of reality (what is) and their vision of the future (what should
be). Tacit knowledge as such, then, cannot be measured or counted. It is embodied in
human skills, know-how, experiences, routines, etc.; also on a collective level, for
example, within a group or organization. (Many companies have developed their
own ways of 'doing things.' This relates to corporate culture as much as to practices.
McKinsey, for example, developed a unique routine to help other companies to
downsize.) If a company is to use tacit knowledge in innovation it must find a way to
share that knowledge among its members and to enable them to use ie' Or, as
Morgan (1997) put it, tacit knowledge is collective in nature and is wedded to its
human and social context. From this, it follows that tacit knowledge is meaningful
only within its social context. Put differently, one cannot speak of tacit knowledge
without knowing its social context. To refer to tacit knowledge is to refer to a certain
social context. From an analytical point of view, therefore, it is perhaps better to
speak of embedded knowledge rather than tacit knowledge (cf. Gibbons et al. 1994:
24). Tacit knowledge is useful only when embedded in skills, experiences, routines,
etc., that is, in a social (organizational) context. If one wants to 'measure' or 'count'
tacit knowledge, one must look at these materializations of it. These are the
materializations that make the difference for competitiveness. The materializations
of tacit knowledge yield competitive advantage because they are embedded in a
context that is unfamiliar to a competitor. If the competitor wants to acquire and
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exploit the same skills, experiences, routines, etc., he has to find a way to familiarize
himself with their context first. This is a lengthy process which gives the original
owner of the skills, experiences, and routines time to elaborate them further. Since
no two organizations are exactly the same, tacit knowledge will materialize different
in every organization, making each organization's skills, experiences, and routines
unique. They enable a company to do unique things that no other company can do in
exactly the same way. Uniqueness, as Porter (1990) argues, is crucial to higher-order
competitive advantage. Inshort, what makes tacit knowledge a source of sustainable
competitive advantage is not so much the fact that it is tacit; there are many ways to
transfer tacit knowledge. What is important is that tacit knowledge materializes in
skills, experiences, routines, etc., that are embedded in a unique human and social
context, thus creating serious difficulties for any outsider trying to acquire them.
Tacit knowledge, or rather embedded knowledge, thus, is crucial to
competiriveness. However, that does not mean that codified knowledge can be left
out of the equation. Nonaka and Takeuchi (1995) argue that these two kinds of
knowledge are complementary. For example, skills, experiences, routines, etc., are of
little help without machinery on which to use them, machinery, of course, being a
form of codified knowledge. It is possible to make two identical machines, in fact
this is done every day. Machines, therefore, cannot be a source of competitive
advantage because a competitor can acquire the same machines. British Airways is
not a better company than, for example, United Airlines because it has better Boeing
747S. However, without them, it would have a hard time competing on the
transatlantic market. It is the combination of embedded and codified knowledge that
creates sustainable competitive advantages. Moreover, as they use knowledge,
people also create new knowledge (cf. Gregersen and Johnson 1997). In the
literature, this process is known as learning or knowledge creation (cf. Nonaka and
Takeuchi 1995, Morgan 1997). Knowledge is transferred from one individual to
another and the receiver must try to 'internalize' the knowledge in order to use it.
This process often creates new knowledge, particularly when the knowledge
transfer works both ways. From an analytical point of view learning and knowledge
creation are one and the same thing. They refer to a process in which a mutual
exchange of knowledge takes place between individuals enabling them to use their
newly acquired knowledge to develop skills, experience, routines, etc. They are, in
turn, the basis for sustainable competitive advantage on the company level. In the
remainder of this work, the terms learning and knowledge creation are
interchangeable. The process that these terms refer to is easier, of course, when only
codified knowledge is involved. Learning can then take place simply by reading a
text book, a manual, a fact sheet, or by studying a blueprint. Embedded knowledge
makes the process more complicated and often requires close person-to-person
interaction. Another difference between codified and embedded knowledge is that,
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in the case of the former, learning can take place outside the context from which the
knowledge originates. In the case of embedded knowledge, that is impossible. Here,
knowledge creation must take place within an organizational context. In other
words, the organizational context becomes an important factor in deciding whether
or not knowledge creation can take place effectively. Companies that develop ways
to facilitate learning will, therefore, have a competitive advantage over companies
that are less committed to learning. Turning one's company into a learning company
is probably the single most important challenge managers face in the knowledgebased economy. This is exactly what Nonaka and Takeuchi refer to in their critically
acclaimed 1995 work, 'The knowledge-creating company.'
Competitiveness:

Resources and competencies

In the previous section, knowledge materialized in skills, experiences, routines, etc.,
was introduced as the basis for competitive advantage. Primarily embedded
knowledge must materialize in these forms in order to be useful but, considering the
thin line between embedded and codified knowledge, it would be nonsense to
suggest that skills, experiences, routines, etc., do not contain a certain degree of
codified knowledge as well. It was also argued that this materialized knowledge is
unique for every firm. It allows firms to do things that other firms cannot do (equally
well), at least in the short term. Knowledge, thus, constitutes firm-specific
competencies (cf. Maskell et al. 1998). This view is far from new. In 1959, already,
Penrose argued that a firm should be seen as a bundle of resources - with knowledge
being a key resource. Penrose also made the connection between a firm's resources
and the production process, though she introduced an intermediate concept in the
form of the services that resources render. "Strictly speaking, it is never the
resources themselves that are the 'inputs' in the production process, but only the
services that the resources can render. The services yielded by resources are a
function of the way in which they are used - exactly the same resource when used
for different purposes or in different ways and in combination with different types
or amounts of other resources provides a different service or set of services"
(Penrose 1959: 25). This reasoning sounds familiar as it can be explained in terms of
making new combinations of knowledge. Moreover, the concept of resources holds
a promise for the knowledge-based approach as resources can be directly linked to
knowledge. However, by introducing 'services' Penrose needlessly makes matters
more complicated and draws attention away from the essence; knowledge. Penrose
remains vague about the definition of services, saying only that they are the
contributions that resources can make to the productive operations of the firm and
that resources are bundles of services (Penrose 1959: 67)· How services affect
production is not addressed. The knowledge-based approach advocated in the
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present work is more specific, arguing that knowledge leads to the development of
competencies that enable firms to produce goods or services. From a conceptual
point of view, 'services', thus, are superfluous in the knowledge-based approach.
Compared to Penrose, contemporary writings have a different view of resources.
Nohria and Gulati (1997), for example, argue in favor of the 'organizational slack'
that is necessary to foster innovation. 'We define slack as the pool of resources in an
organization that is in excess of the minimum necessary to produce a given level of
organizational output" and "Slack allows innovative projects to be pursued because
it buffers organizations from the uncertain success of those projects, fostering a
culture of experimentation" (Nohria and Gulati 1997: 604). This is far removed from
Penrose's argument that all available resources should be used. Slack, in her view, is
the result of inefficiencies which must be avoided (cf. Penrose 1959: 71). Innovation,
according to Penrose, is a firm's attempt to eliminate slack, not an act of pursuing or
creating new opportunities. The penrosian view, thus, is a neoclassic view. As
concluded earlier, this view is of little help for the construction of a knowledgebased theory of the firm,
Rather than resources or the services they may render, the discussion should
focus on knowledge. As argued, resources can be many things and knowledge is but
one of them. A resource-based approach, therefore, is not the same as a knowledgebased approach. That does, however, not mean that other resources beside
knowledge - such as capital, labor, and land - are unimportant in relation to
innovation. Knowledge affects these other resources, most notably labor, but also
capital. Capital goods such as, for example, machinery are a form of embodied
knowledge. A computer that runs on more sophisticated ICT is a better capital good
than an earlier generation computer. Land also has to be made productive by using
knowledge, for example, agricultural knowledge or construction technologies.
Knowledge, thus, is the key resource and has the ability to 'upgrade' all other
resources. A knowledge-based theory of innovation would, therefore, not be shortsighted if it chose to ignore the concept of resources. On the other hand, a
knowledge-based theory of innovation must concur with the resource-based
approach that the concept of knowledge is not accurate enough to explain
differences in performance between companies. The resource-based approach
argues that differences in performance result from the fact that some companies
know more about the possibilities, limitations, strengths, etc., of their resources than
other companies and know better how to exploit them (cf., for example, Penrose
1959, Hakansson 1993, and Oerlemans 1996). In similar terms, Hamel and Prahalad
(1994) and Maskell et al. 1998 speak of firm competencies as the materialization of
knowledge. Competencies and the way they are created, developed, and maintained
are decisive for a company's success (see also the discussion above). In other words,
knowledge needs to be processed in order to be of value. As argued, the
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competencies literature looks at this processing of knowledge as the materialization
of knowledge into competencies. The following takes a closer look at the
competencies literature in order to assess its applicability to the knowledge-based
approach of the present work.
A contemporary discussion on competencies is given by Hamel and Prahalad
(1994.). Although their work reads more as a manager's handbook than a scholarly
accomplishment, they do raise some valuable points. Their discussion focuses on
core competencies, arguing that every company possesses a set of competencies but
that each company only has a few competencies that are critical to the
competitiveness of that company. These are a firm's core competencies and, if
properly maintained, developed, and managed, they enable a company to develop a
competitive advantage over its competitors. Hamel and Prahalad (1994) define a
competence as a set of skills and technologies. A (core) competence is the
culmination of all knowledge that resides in the relevant skills and organizational
units. Particularly, a core competence will, therefore, not easily rest in a single
person or a small team. In other words, competencies are carried by an organization
and it is within the context of an organization that they are created and maintained.
Similarly, this chapter already noted that embedded knowledge is meaningful only
within an organizational context. The relationship between organization and
knowledge, thus, is crucial and will be worked out in more detail in the next section.
Core competencies give access to future possibilities. They create competitive
advantage by offering value to buyers. They are a means for companies to
differentiate between each other, but it takes time to establish leadership in a certain
core competence. Although core competencies never wear out, they do become
obsolete over time. This means that companies have to develop and renew their
(core) competencies.
Competencies, then, are important to a knowledge-based theory of innovation as
they are the materialization of knowledge into something concrete. They also show
that knowledge as such does not make the difference in the face of competition.
Instead, what matters is what companies can do with their knowledge. Thus, a
dynamic element is introduced to the knowledge-based theory of innovation. The
competencies approach, however, has met with criticism from conventional
economists and it is important to address some of that criticism here.
In a 1999 article, Williamson reflects on the competencies perspective from his
transaction cost economics point of view. Though transaction cost economics
inevitably addressed inter-firm relations, which is the subject of the next chapter,
several of Williamson's comments are important for the discussion of the
competencies perspective here. The basics of the transaction cost theory have not
changed since the first elaborate book on the subject by Williamson in 1975. Human
actors are characterized by bounded rationality, self interest, and opportunism and
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this affects contracting. It is hard to disagree with Williamson on these points but
they leave no room for explanations other than those related to efficiency and
minimization of transaction costs. The transaction cost theory, with all its
modifications (cf. Williamson 1993), is still a micro economic theory that isolates
actors from their social and organizational contexts (cf. Oerlemans 1996). It largely
ignores 'embeddedness' (Granovetter 1985), which means that the transaction cost
theory is not particularly suited to support the knowledge-based theory of
innovation discussed in this work. Nevertheless, it would be wrong to ignore
Williamson's criticism of the competencies perspective. Williamson (1999) centers
his comments on six issues, the first four of which are relevant to the discussion
here. With respect to the first issue, human actors, Williamson argues that
competence-based research assumes bounded rationality to a far greater extent than
it is often willing to admit by introducing the concept of learning. That may very
well be true and, as argued in the above, it is hard to disagree with Williamson on the
importance of bounded rationality. However, to argue that learning "implicitly
assumes incomplete contracting" (Williamson 1999: 1094) does injustice to the
wider meaning of learning. Learning is not confined to contracts. The whole idea
behind a knowledge-based organization is that it supports continuous learning (cf.
Best 1990). In other words, learning is a characteristic of the relationships and
interactions between actors, not of contracts, and actors do not have a contract for
every interaction.
Williamson's second issue considers the differences between transaction cost
economics and the competence literature with respect to the unit of analysis. In
Williamson's view, this is the transaction whereas the resource literature suggests
that the resource is the basic unit of analysis. Williamson then argues that a resource
"refers to a cluster of related transactions" (Williamson 1999: 1095). Extending this
to the competence perspective, Williamson would probably argue that a
competence, too, is a cluster of transactions. From a knowledge perspective, this is,
of course, completely beside the point. A competence is a materialization of
knowledge and is created through learning. As argued in the above, learning is a
characteristic of relationships, not of transactions. On the other hand, Williamson is
right when he argues that a competence or resource is too composite a concept to
serve as a basic unit of analysis. However, from a knowledge-based perspective, the
basic unit of analysis can only be knowledge. The third issue concerns thefirm and
Willliamson discusses the competence perspective's rejection of the idea of the firm
as a production function. From the transaction cost economics perspective, he
argues, the firm is a bundle of transactions and, from the competence or resourcebased perspective, the firm is a bundle of competencies or resources. Although
Williamson is sympathetic to the introduction into economic organization theory of
competence features such as tacit knowledge, (informal) relations, organizational
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learning, trust, etc., he criticizes the fact that "we are never told why these effects
work better (or worse) in a unified firm (AB) rather than in two autonomous firms
(A and B). Relatedly, ... the competence perspective never addresses the limits to
firm size issue" (Williamson 1999: 1097). It is not the purpose of the present work to
defend the resource and competence perspectives from this criticism, as the
approach followed here is not resource or competence-based but knowledge based.
However, from this knowledge perspective, the present work argues that the
market-hierarchy issue and the related firm size issue that Williamson addresses in
the above are irrelevant. The knowledge-based perspective merely says that
knowledge creation and learning must take place within an organizational context. It
does not speak out on whether this context should be a unified firm, two
autonomous firms, or yet another typology of the firm. This issue is irrelevant
because the basic unit of analysis, i.e., knowledge, is not affected by the boundaries
of a particular firm. For codified knowledge this is easy enough to understand but
the same goes for embedded knowledge. Embedded knowledge is embedded in a
particular organizational and social context, which can be a team within a firm or a
team consisting of members of various firms, etc. And as for firm size, the
knowledge-based perspective concurs with Best's (1990) observation that "to defme
the New Competition in terms of the size of the firm is to miss the point" (p. 255).
Whereas transaction cost economics is concerned with the explanation of where
production can take place most efficiently, the knowledge-based perspective looks at
how the process of knowledge creation can best be organized so as to generate
innovations. This also addresses Williamson's fourth issue, purposes served, where he
asks which kind of firms are most effective. The market-hierarchy dichotomy points
out which governance structure is most efficient for a specific transaction. Similarly,
Williamson argues, the competence perspective should answer when it is more
effective to "learn in a single, combined firm rather than in two or more autonomous
firms" (Williamson 1999: 1097). From the knowledge perspective, again, it is the
organizational context that matters, not the boundaries of a particular firm.
Moreover, the process of knowledge creation will always involve both internal and
external knowledge, whether external relates to other teams, other firms, or other
networks of firms. Regardless of the kind of organizational context, the knowledgebased perspective looks at how the process of knowledge creation should be
organized in order to achieve maximum effect in terms of innovations.
The differences between transactions cost economics and the knowledge-based
perspective show that the latter is not a traditional micro-economic theory.
Williamson's criticism of the resource and competence-based approaches follow
from his treating these perspectives as micro-economic theories. Where resource
and competence-based authors have proposed these approaches as alternatives for
transaction cost economics, Williamson clearly shows that they suffer from several
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shortcomings. However, when knowledge is placed at the center of the theory and
when the micro-economic view is abandoned, a different logic must be developed.
The main question this logic must answer is how the process of knowledge creation
can be organized most effectively and, related to this, how this affects the
organizational structure of a firm, or a team, or a network. The next section
addresses this question.

3.3 LEARNING: THE PROCESS OF KNOWLEDGE CREATION
Earlier, it was said that this work does not distinguish between learning and
knowledge creation. Both are the same (cf. Gregersen and Johnson 1996). What is
important, then, is the relation between organization and learning, as was concluded
in the previous section. The main issue in this respect is the relationship between
individual and organizational learning. Attewell (1992) observed that "Individual
learning involves the distillation of an individual's experiences regarding a
technology into understandings
that may be viewed as personal skills and
knowledge. Organizational learning is built out of this individual learning of
members of an organization, but is distinctive. The organization learns only insofar
as individual insights and skills become embodied in organizational routines,
practices, and beliefs that outlast the presence of the originating individual"
(Attewell 1992: 6). In general, of course, Attewell is correct, although he disregards
collective learning where knowledge creation is not an individual effort but takes
place in teams. Still, the results of collective learning have to become embodied in,
for example, organizational routines and practices if they are to be useful to an
organization, as Attewell observed. This draws attention to the fact that
organizational learning cannot be left to take care of itself. It requires that
organizations make an effort. Attewell argues that this is because "know how, far
from being readily or easily transferred from the originator to the user of a
technology, faces barriers and is relatively immobile" (Attewell 1992: 6).
Unfortunately, Attewell stops here. He does not explain how learning takes place.
The present section deals with this question.
Learning:

Various views

The concept of learning is approached from various angles in the literature.
Williamson (1999) attempted to incorporate it in transaction cost economic theory,
arguing that learning is related to foresight and enables firms to recognize
transactional hazards. This recognition often follows from experience. The problem
with this view is that learning is associated with contracting and not with the
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accumulation of knowledge, skills, and competencies. When Williamson argues that
"a predictive theory of economic organization will be enriched by making more
prominent provision for the many ways in which learning influences the
intertemporal
governance choice calculus" (Williamson 1999: 1104), he is
undoubtedly correct. He also misses the point completely, from a knowledge point
of view. A knowledge-based theory of innovation is concerned with the creation of
knowledge, not with contracting. Argued in the previous, knowledge creation is a
characteristic of interactions, not of contracts. Transaction cost economics does not
need learning as, in Williamson's view, it is so closely related to foresight that it does
not offer any added explanatory power. It could be argued that Williamson's attempt
to incorporate learning is merely a way to present transaction cost economics in a
more fashionable form. In sum, transaction cost economics' dealing with learning is
far too shallow to offer anything substantial that a knowledge-based theory of
innovation might elaborate on.
Other theories have explained learning in terms of organizational development
and change. Argyris and Schon (1996) are famous for their introduction of single
loop and double loop learning in the repertoire of organization sciences. A valuable
contribution of this theory is that it points to the importance of 'unlearning.'
Practices and belief may become obsolete or otherwise outlive their usefulness. In
order not to let these practices and belief hamper an organization's development,
they must be unlearned. This is one of the things that companies that facilitate
continuous learning among their members can deal with easier. Their constant
exposure to new knowledge from different sources help people to replace their old
practices and belief with new ones. However, the theory of Argyris and Schon
remains primarily focused on organizational development. It is not a theory of
innovation and, therefore, not very well suited to explain what takes place in the
product development, or engineering, process.
In yet another theory, Gibbons et al. (1994) explain the new production of
knowledge. They distinguish between the traditional mode of knowledge
production, Mode I, and a new mode, Mode 2. Mode I represents the disciplinary
structure of knowledge production and draws a distinction between what is
fundamental and what is applied. Problems are set and solved in a context governed
by the, largely academic, interests of a specific community. Mode 2, by contrast, is
transdisciplinary and knowledge is produced in a context of application (Gibbons
1999: 2-3)·The theory of the new production of knowledge applies to the production
of scientific knowledge and argues that universities are no longer the exclusive
producers of 'good science.' Instead, knowledge production takes place in the
interaction between various organizations and people who have mutual interest in
solving a certain problem. Because it concerns the production of scientific
knowledge, the theory of the new production of knowledge is not direcdy applicable
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to innovation and the engineering process that this study seeks to explain. However,
Mode 2 is a very powerful metaphor to describe the mode of knowledge production
in the engineering phase as the way of working, essentially, is the same.
"Characteristically, in Mode 2 research groups are less firmly institutionalised; people
come together in temporary work teams and networks which dissolve when a
problem is solved or refined. Members may then reassemble in different groups
involving different people, often in different loci, around different problems. The
experiences gathered in this process creates a competence which becomes highly
valued and which is transferred to new contexts. Though problems may be transient
and groups short-lived, the organisation and communication patterns persist as a
matrix from which further groups and networks, dedicated to different problems will
be formed" (Gibbons 1999: 6).

This is exactly the way of working that Oce has in mind with respect to the
engineering process and the involvement of teams of suppliers in it (see Chapter 2).
In the KlC project, Oce and several of its suppliers experimented with this very way
of working, forming temporary teams (clusters) around various modules that had to
be engineered - although Oce did not base this approach to knowledge creation on
any particular scientific theory. Each module presented different problems that had
to be solved within a context of application. The experiences that the members of
the dusters gathered are now used in different contexts. With the metaphor clear, it
is time to discuss how interactive knowledge production actually takes place.

The knowledge-creating company
In 'The knowledge-creating company', Nonaka and Takeuchi (1995) explain how
Japanese companies, through a different treatment of knowledge and knowledge
creation, established a competitive advantage over their rivals in the West. Based on
Japanese examples, they develop a theory of the knowledge-creating company.
Nonaka and Takeuchi observed that many authors discuss knowledge and its
relation to competencies and competitive advantage but fail to explain how the
process of knowledge creation takes place. The above discussions confirm their
observation. Nonaka and Takeuchi place the process of knowledge creation at the
heart of their theory. To date, theirs is by far the most elaborate theory explaining
learning and it merits a central place in the knowledge-based theory of innovation.
The main points of Nonaka and Takeuchi's theory are discussed below.
At the heart of Nonaka and Takeuchi's theory are two dimensions of knowledge
creation; the epistemological dimension and the ontological dimension. The
epistemology distinguishes between two forms of knowledge, codified and tacit
knowledge. Both have been dealt with at length above. According to the
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epistological dimension, tacit knowledge can be made explicit through a process of
codification. Through practice and experience, codified knowledge (explicit
knowledge in the terminology of Nonaka and Takeuchi), in turn, can become a part
of a person's tacit knowledge. The ontology concerns the level at which the
knowledge exists. Strictly speaking, knowledge is created by people only and,
therefore, exists on an individual level. However, an organizational context can
support knowledge creation and place this process in a context, as was argued
earlier. Knowledge can, thus, be transferred to a higher level, i.e., groups,
organizations, or even to an inter-organizational level. Vice versa, individuals can
absorb knowledge from a higher level and make it part of their individual knowledge
base. When both dimensions are at work simultaneously, a spiral of knowledge
creation arises. This happens when, through a process of interaction between tacit
and codified knowledge, the knowledge is lifted from a lower to a higher ontological
level, i.e., from the individual level to the level of the organization. Nonaka and
Takeuchi (1995) propose four mechanisms of knowledge transfer that can create and
sustain the spiral of knowledge creation: socialization, externalization, combination,
and internalization (p. 57).
Nonaka's and Takeuchi's conceptualization of knowledge transfer is crucial for
the understanding of knowledge creation. Where Western authors have frequently
argued that knowledge must be codified in order to transfer it (cf. Huseman and
Goodman 1999), Nonaka and Takeuchi consider tacit and codified knowledge to be
complementary forms of knowledge. They interact with each other through human
creativity. New knowledge, in other words, is created through social interaction
between tacit and codified knowledge. This process of 'knowledge conversion' takes
place between individuals, and is not confined within them (cf. Nonaka and Takeuchi
1995: 61). Nonaka and Takeuchi's conceptualization addresses the essence of the
subject - how does one create knowledge? - and places it in an organizational
context. It explains that companies can differentiate from each other on the basis of
knowledge because knowledge conversion, being a social process, can never
produce the same outcome in different social contexts. This also explains why the
outcomes of knowledge conversion in one company are difficult to replicate in
another company, thus demonstrating that knowledge can be a source of sustainable
competitive advantage. The theory of the knowledge-creating company fits nicely
with the views on the knowledge-based economy expressed earlier in this work.
More important, this conceptualization answers the criticism of many conservative
economics who argued that. knowledge is unsuitable to explain economic
performance since it cannot be measured, particularly in its tacit form. Nonaka and
Takeuchi now point out that it is not so much knowledge that explains the
competitive strength of a company but rather the process of knowledge conversion,
which is a matter of organization. And organization sciences are quite an established
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field of academic research. In other words, when one can 'measure' knowledge
creation as an organizational process, it is not necessary to 'measure' knowledge
itself. Before turning to the organization part, it is necessary, though, to examine the
four mechanisms of knowledge conversion more closely in order to see what it is
that must be organized.

Socialization
"Socialisation is the process of converting new tacit knowledge through shared
experiences. Since tacit knowledge is difficult to formalise and often time- and
space-specific, tacit knowledge can be acquired only through shared experience ...
Socialisation typically occurs in a traditional apprenticeship, where apprentices
learn the tacit knowledge needed in their craft through hands-on experience, rather
than from written manuals or textbooks" (Nonaka et al. 2000: 9). Through
socialization, one person's tacit knowledge is directly transferred to another person
without being codified first. This requires that the individuals concerned share a
common social background in order to make the knowledge meaningful to both.
The advantage of socialization is that it allows skills and experiences to be
transferred directly, which makes it a highly efficient way of knowledge exchange.
Externalization.
"Externalisation
is the process of articulating tacit knowledge into explicit
knowledge. When tacit knowledge is made explicit, knowledge is crystallised, thus
allowing it to be shared by others and it becomes the basis of new knowledge.
Concept creation in new product development is an example of this conversion
process. ... The successful conversion of tacit knowledge into explicit knowledge
depends on the sequential use of metaphor, analogy and model" (Nonaka et al. 2000:
9)· Socialization is not possible in every case. Often, knowledge has to be codified
first. Codification means that a person's tacit knowledge is made explicit, in other
words, it is externalized. This is particularly relevant when knowledge transfer takes
place outside the context from which the knowledge originates. Externalization
allows tacit knowledge to be shared with many people in different contexts.
Combination
"Combination is the process of converting explicit knowledge into more complex
and systematic sets of explicit knowledge. Explicit knowledge is collected from
inside or outside the organisation and then combined, edited or processed to form
new knowledge. The new explicit knowledge is then disseminated among the
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members of the organisation" (Nonaka et al. 2000: 9-10). The easiest form of
knowledge transfer is where codified knowledge is disseminated among the
members of an organization. Context is not relevant here and the knowledge is
accessible to everybody. However, codified knowledge acquired this way does not
amount to much in terms of competitiveness, precisely because it is disassociated
from a context. Combination applies only to ubiquities and to transfer them is
necessary but it does not create a competitive advantage.
Internalization

"Internalisation
is the process of embodying explicit knowledge into tacit
knowledge. Through internalisation,
explicit knowledge created is shared
throughout an organisation and converted into tacit knowledge by individuals.
Internalisation is closely related to 'learning by doing.' ... By reading documents or
manuals about their jobs and the organisation and by reflecting upon them, trainees
can internalise the explicit knowledge written in such documents to enrich their tacit
knowledge base. Explicit knowledge can be also embodied through simulations or
experiments that trigger learning by doing. When knowledge is internalised to
become part of individuals' tacit knowledge bases in the form of shared mental
models or technical know-how, it becomes a valuable asset. This tacit knowledge
accumulated at the individual level can then set off a new spiral of knowledge
creation when it is shared with others through socialisaton" (Nonaka et al. 2000: IO).
Explicit, or codified, knowledge must be embedded within an organization through
a process of internalization. When members of an organization start using codified
knowledge, they combine it with their existing stock of codified and embedded
knowledge and, thus, create new knowledge that is specific to their organization.
Internalization
is also a mechanism through which various members of an
organization can acquire the same knowledge and use that knowledge in their
interactions with each other. The knowledge they create in this way is actually
collective, or organizational in nature; it is no longer connected to specific
individuals. Internalization, therefore, is very important for companies creating
fum-specific competencies.
These four mechanisms of knowledge conversion demonstrate how an organization
can exploit the common knowledge of its members. Organizational knowledge
creation is a process of incessant interaction between tacit and codified knowledge.
This interaction arises through a process of shifting between the four mechanisms
of knowledge conversion. Firstly, socialization usually begins with the establishment
of a 'field of interaction' that facilitates the exchange of experiences and mental
models between the members of an organization. Secondly, extemalization is
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triggered through discussion or collective reflection, in which the use of metaphors
and analogies can help team members to express their otherwise difficult to transfer
tacit knowledge. Thirdly, the combination mode is started through interaction
between newly created and existing knowledge, which then materializes in a new
product, service, or management system. Fourthly, learning by doing results in
internalization of the knowledge. This process is the knowledge spiral (see Figure
3·r). In it, each mechanism of knowledge conversion leads to a different kind of
knowledge. Socialization creates so-called 'sympathized knowledge', such as shared
mental models and technical know-how. Externalization leads to conceptual
knowledge. The concept of the Smart Car - a small, two-seated city car lavishly
equipped with state-of-the-art technology and conveniently small so as to negotiate
Europe's congested cities without difficulty - is a recent example in this respect.
Combination leads to systematic knowledge, such as prototypes. Internalization,
fmally, results in operational knowledge about project management, production
processes, the implementation of policy, etc. (Nonaka and Takeuchi r995: 70-72).
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The knowledge spiral is created through the interaction between the four
mechanisms of knowledge conversion and brings knowledge from the individual
level to the organizational level. This process begins with the socialization of
sympathized
knowledge and then continues through the externalization,
combination, and internalization phases. Once in motion, these phases need not
follow each other successively. Instead, a dynamic process takes shape where tacit
and codified knowledge incessantly interact with each other. The process
continuously shifts between the individual and the organizational levels but,
eventually, leads to the creation of new knowledge that is firmly embedded within
the social context in which it is created, that is, within the individuals taking part in
the knowledge creation process and the organizations supporting it.
The reasoning in the above is sound but Nonaka and Takeuchi now face the
challenge of producing a model of organizations that, first, places codified (explicit)
and embedded (tacit) knowledge in an organizational context and that, second,
supports and sustains the knowledge spiral. The solution that Nonaka and Takeuchi
present is a creative metaphor of the hypertext organization. This metaphor comes
from computer science. A hypertext has several layers whereas a conventional text
has only one. On a computer screen, these various layers can be linked, using
hyperlinks, allowing the user to shift between them. Similarly, an organization has
various layers, or contexts. The characteristic of a hypertext is the ability to go 'in'
and 'out' of these contexts (Nonaka and Takeuchi 1995: 167). The layers or contexts
of a hypertext organization are the following: the business system, the project teams,
and the knowledge base. The central layer is the business system in which the
normal, routinized activities take place. Bureaucratic structures most efficiently
perform these kind of activities, hence, the business system has the shape of a
bureaucratic pyramid. In the upper layer, several project teams are engaged in
knowledge creation activities, such as developing new products. Team members are
brought together from various specialisms in the business system and they are
exclusively available for the project team until the completion of their project. At the
bottom is the knowledge base where organizational knowledge created in the upper
two layers is re-categorized and placed in a new context. This layer is not an actual
organizational unit but is embedded in the vision, culture, and technology of a
company (Nonaka and Takeuchi 1995: 167-169). An image of the hypertext
organization is presented in Figure 3.2.
Knowledge creation in the hypertext organization largely takes place in the
project teams. In this layer, codified and embedded knowledge interact with each
other and create the knowledge spiral through a process of socialization,
externalization, combination, and internalization. However, the team members can
also go 'in' and 'out' of the other two layers of the hypertext organization during this
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process. This is because they come from different hierarchical units within the
organization's business system and because they share the common knowledge base
of the organization. They can access the organization's codified knowledge and they
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Figure 3-2: The hypertext organization

share a context in which their embedded knowledge is meaningful and can be
exchanged. Nonaka and Takeuchi describe the shifting between the layers of the
organization as a dynamic and continuous process in which organizational
knowledge is used, stored, and created. For example, a project team can combine
knowledge from various databases (stored codified knowledge) with the experiences
and skills of individuals and departments (embedded knowledge) and, thus, create
new knowledge, such as the technical and commercial specifications of a new
product.
The metaphor of the hypertext organization, thus, explains how members of a
project team can create new knowledge by making use of their organization's and
their individual bases of codified and embedded knowledge. It points out the
relevant aspects of an organization from a knowledge-based perspective and it
shows how knowledge creation is embedded in an organizational context. The
80

3 KNOWLEDGE,

LEARNING,

AND INNOVATION

metaphor of the hypertext organization refers to the process of knowledge creation
rather than a specific organizational structure. The structure is relevant in so far as it
supports (or constrains) the process of knowledge creation. The hypertext
organization, therefore, is a metaphor and not some kind of an ideal-type structure.
The knowledge-based theory of innovation, the construction of which is the subject
of the present work, too, places the process of knowledge creation at the heart of its
explanation. The four mechanisms of knowledge conversion, therefore, merit a
central place in a knowledge-based theory of innovation.
Nonaka and Takeuchi are open to the idea that members of project teams can
come from different organizations. However, ifknowledge creation in project teams
takes place on an inter-organizational level it implies that the other two layers of the
hypertext organization have to be 'translated' to the inter-organizational level, too.
With respect to the business system, this is not too much of a problem. Companies
working together usually assume hierarchical positions vis-a-vis each other in
networks. Particularly in buyer-supplier networks, there is a formal top-down
structure. The problem, however, is that this hierarchical system is not a single
organizational entity. The members of the inter-organizational project teams have
to conceive of ways to enable the knowledge that they have created in their teams to
become a part of the knowledge bases of their respective organizations. In the case
of engineering, they can do so by developing blueprints and prototypes with regard
to codified knowledge. However, the team members must be firmly embedded in
their respective organizations in order to allow the team's tacit knowledge to
become a part of the knowledge bases of their respective organizations. A common
knowledge base, however, is not likely to be found in networks. A network of
companies does not usually have a common vision, culture, and technology and
databases are only partially linked. This lack of a shared context can hamper
knowledge exchange, particularly in the case of embedded knowledge. Consider, for
instance, the arm's-length relations in many buyer-supplier networks. Little
knowledge exchange takes place there and interactions between the companies
involved are almost exclusively focused on getting a job done. Learning is not an
issue. On the other hand, intimate ties between organizations may be a good
substitute for a shared knowledge base. Though probably not as strong as the
knowledge base of a single company, intimate relations do establish a shared context
which facilitates communication between organizations and, hence, learning. In
organization theory, this is often conceptualized as embeddedness (Granovetter
1985). Embeddedness
may result from many things; companies can pursue a
common objective (such as, in the case of the KlC project, the development of a new
product), it can be the result of strong social and economic relations (for example,
the embeddedness of firms in industrial sectors), and it can result from a shared
regional background. In a case study of New York's garment industry Uzzi, (1997),
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for example, discusses how embeddedness facilitates learning between companies
which, in tum, leads to a stronger competitive position. In short, the knowledge
conversion process and the hypertext organization merit a central place in the
theory of innovation of the present work. The challenge, however, is to explain why
and how knowledge creation takes place in an inter-organizational context.

3.4

SUMMARY AND CONCLUSION

This chapter set out to develop a knowledge-based theory of innovation. In the
recent literature, knowledge has been associated with different aspects of innovation
in a broad sense, such as innovation strategy, the creation of competitive advantage,
and learning. These aspects are now integrated into a knowledge-based theory of
innovation. In short, this theory claims that knowledge is the basic unit of analysis
and that innovation must be understood as the making of new combinations of
knowledge. This definition, however, is too broad to explain the engineering phase
of the innovation process. In the present work, innovation, therefore, refers to the
development of new or improved products and services through new combinations
of knowledge. Companies look at innovation in terms of knowledge as knowledge is
the most durable source of competitive advantage. Competitive advantage results
from a company's ability to do things that other companies cannot do (equally well),
at least in the short term. In terms of knowledge, this means that companies must
make unique combinations of knowledge. This is possible because knowledge,
basically, has two forms: codified and embedded knowledge. The former is easy to
transfer, the latter is inseparably linked to its human and social context. A company's
embedded knowledge base, therefore, is unique and combinations of knowledge
made largely of embedded knowledge are very difficult for competitors to copy.
Knowledge, however, is too vague a concept to explain competitive advantage.
Particularly in its embedded form, knowledge cannot be measured. However,
knowledge materializes in skills, experiences, technologies, and routines which
together form a firm's competencies. Competencies determine the competitive
strength of a firm, The challenge for companies in the knowledge-based economy,
then, is to create unique competencies based largely on embedded knowledge. The
process of knowledge creation, i.e., the process by which knowledge materializes in
skills, experiences, technologies, and routines, is conceptualized in terms of a
dynamic interaction between codified and embedded knowledge. In this process,
knowledge can 'travel' from the individual level to the organizational level through
socialization, externalization, combination, and internalization. This process of
knowledge creation takes place in the context of the hypertext organization where
people can go 'in' and 'out' of three layers: the business system - the hierarchical
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layer suited to dealing with codified knowledge - the project teams - for the creation
of embedded knowledge - and the company's knowledge base - which is not an
organizational unit but it holds the organization's vision, culture, technology,
databases, etc. However, knowledge creation can take place between companies as
well as within companies, as it did in Oce's KIC project. A knowledge-based theory
of innovation, therefore, must be extended to the inter-organizational or network
level. That is the subject of Chapter 4.
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Based on the outcomes of this chapter, the conceptual model from Figure 2.2 can
now be elaborated (see Figure 3-3). The pursuit of knowledge is at the heart of a
knowledge-based competitive strategy. This translates into the fact that companies
engage in a process of knowledge creation. Similarly, companies strive for a durable
competitive advantage which they accomplish through the creation of firm-specific
competencies. Knowledge creation supports this effort as competencies that are
based on embedded knowledge establish the most durable competitive advantages.
In Section 3.3, it was argued that knowledge creation in the engineering phase takes
place in inter-organizational project teams. Consequently, the development of fum-
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specific competencies has a network dimension which explains the arrow between
the 'developing firm-specific knowledge' and 'knowledge creation in networks'
boxes in Figure 3.3. Knowledge created in networks is combined with firm-specific
knowledge to create firm-specific competencies. The other variables affecting
knowledge creation in networks, i.e., the behavior of firms in networks and the
regional dimension, will be discussed in the next chapter. Knowledge creation in
networks leads to the creation of new and improved products and services, or
innovations according to the definition used in this chapter. Innovations, in all
likelihood, increase a firm's competitiveness, which is the purpose of the whole
knowledge-creation effort.

4
Learning, Networks, and Space
'To the extent that product and process innovation is based upon new
ideas and that the creation of ideas is a social process involving discussion,
then BeoBraphical proximity is important in innovation."
Best, 1990

Learning is not merely an internal matter for companies, as was observed in the
previous chapter. Companies need external knowledge because they do not
themselves control all relevant knowledge and very often the choice to involve
external partners in the innovation process results from strategic considerations.
Moreover, firms exist in an environment where they interact with many other
actors, and knowledge exchange is bound to take place within these interactions.
Codified knowledge in particular can flow largely unobstructed
between
organizations through electronic networks. Powell and Smith-Doerr
(1994)
summarized this as follows: "Today organizations exist in a world with fluid
boundaries, and no hard line separates the interior and the exterior" (p. 384). The
focus of the present study, however, is not on just any interaction between actors in
which knowledge is exchanged but, instead, on more durable forms of inter-firm
learning that take place in networks. This chapter, therefore, presents an analysis of
the inter-firm context oflearning. The process oflearning in an inter-firm context is
essentially no different from learning in an intra-firm context, but it is, of course,
affected by the characteristics and dynamics of a network. These characteristics and
dynamics are the subject of the first part of this chapter. In the second part, the interfirm relations are placed in a spatial context. As argued in Chapter I, space and
proximity affect relations between companies in several ways. Therefore, to
understand how knowledge exchange takes place in networks, it is important that
85

The Entrepreneurial Coalition

the spatial dimension is accounted for in the explanation. It is easy enough to
understand that proximity pays off when certain kinds of knowledge are exchanged.
Since knowledge exchange is a social process, the human tendency to face-to-face
contact is applicable in this field, too. But this is certainly not true in every case which only stresses the need for a deeper understanding of the relation between
innovation and proximity. The third and final part of this chapter is a summary of
the findings of the first two parts and elaborates the conceptual model based on
these findings.

4.1 INTER-FIRM LEARNING: A NETWORK APPROACH

The assumption that networks are important for learning is rarely contested
nowadays. Oerlemans et al. (1998), for example, have argued that collaboration with
other firms and actors in the innovation process is important for two reasons. "First,
it means that although individual innovating firms are competent in specific areas,
their competence is nonetheless limited ... Therefore, they must be able to access and
use external knowledge. Second, the multilayered and heterogeneous nature of
resource bases makes it necessary to distinguish several actors and institutions
inside and outside the firm in which resources are embedded" (p. 300-301). The first
reason reflects the arguments of the previous chapter where specialization of firms
in selected companies and the combination of knowledge from various sources into
unique competencies was argued to be on the basis of competitive advantage. As
argued in Chapter 2, this is also the reason behind the inter-firm collaboration in the
KIC project. Or, as Oerlemans et al. (1998) put it, "The acquisition and use of
external knowledge can overcome ... internal competence deficits, resulting in better
performance" (p. 302). The second reason takes the discussion to the institutional
level. Institutional relations are beyond the objective of this work as it only
distinguishes one set of actors, i.e., firms, because other actors played no role in the
KIC project. Moreover, the object of this study is the actual process of learning
which takes place between people. In other words, as the level of analysis of the
present study is the interaction between individuals and the embedding of these
individuals in their respective organizations, the institutional backgrounds of these
organizations are of little relevance. The outcome of Oerlemans' et al. (1998)
empirical analysis gives strong support to their claim that networks matter with
regard to innovation. They conclude that "... the addition of external resources
increases the explanatory power of the models" and "that the contributions of
buyers and suppliers to the innovation process are of particular importance" (p.
307). The work of Oerlemans et al. (1998) is by no means the only publication that
points out the importance of networks with respect to innovation. Similar findings
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were reported by, for example, Lipparini and Sobrero (1994) and Matthyssens and
van den Bulte (1994).
Matthyssens and van den Bulte studied the relationship between buyers and
suppliers and found that these relationships are increasingly moving away from the
traditional arm's-length type of relations in favor of more intimate relationships (cf.
Best (1990) for a similar observation). The focus ofMatthyssens and van den Bulte's
study is purchasing, not innovation, but they are aware of the role that suppliers play
with respect to product development. From this perspective, they argue that
antagonistic buyer-supplier relations, aimed merely at cost minimization, have
serious disadvantages. Exploited suppliers are not prepared or able to invest in new
machines or products, while competitive pressures force companies to innovate
more quickly. Moreover, working with a large number of different suppliers, which
is necessary when bargaining for the lowest prices, is very difficult (Matthyssens and
van den Bulte 1994: 72-73). In a cooperative model of buyer-supplier relations, it is
not lowest prices that are important but the contribution that a supplier can make to
long-term strengthening of competitiveness. And suppliers have to be willing to
respond to their customers' unique wishes leading customers to prefer suppliers
who have a long track record (Matthyssens and van de Bulte 1994: 74). Therefore,
Matthyssens and van de Bulte argue in favor 'relationship marketing' as the proper
strategy for buyers and suppliers to deal with each other. "In relationship marketing
the company approaches its most important customers from a holistic perspective.
It does not focus on the product being offered but on fmding solutions to complex
problems by providing expertise and after-sales follow-up .... The approach relies on
a team of people who can analyze and solve the problems and requirements of the
customer from the perspective of their different types of expertise" (emphasis in
original). And, "Relationship marketing implies a high degree of internal
involvement and cooperation. Indeed, partnerships generally tend to involve both
very high inter- and intra-organizational dependencies and so tend to increase the
requirements for interorganizational integration (Matthyssens and van den Bulte
1994: 79)· Relationship marketing thus stresses team work and inter-organizational
cooperation. (Note that these are key factors in the KIC project.) In other words,
Matthyssens and van den Bulte argue in favor of an embeddedness approach to
networking.
Even more explicit in their case for an embeddedness approach are Lipparini and
Sobrero (1994) in their study on innovation in small-firm networks. They argue that
"first, even if in varying degrees, all firms must depend upon their environment for
inputs vital to their survival and growth; and second, that technological innovation is
increasingly less the result of efforts performed by a single firm" (Lipparini and
Sobrero 1994: 126). These are the exact arguments used earlier, in this work and the
conclusion that Lipparini and Sobrero draw from this observation with respect to
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inter-firm relations can only be supported. "Competitiveness emerges as a networkembedded capacity and the coordination among firms, maximizing firm-specific
competencies, represents a strategic leverage in accomplishing and maintaining a
sustainable competitive advantage" (Lipparini and Sobrero 1994: 127). This is the
obvious consequence that follows from the discussion in Chapter 3. If
competitiveness is a matter of developing and nurturing firm-specific competencies
and if these competencies depend on both internal and external knowledge, then
competitiveness depends on inter-firm relations. Looked at this way, unique
combinations of knowledge are the product of a process of knowledge exchange or
learning between firms. In other words, networks can help make firm-specific
competencies even more difficult to copy since they embody knowledge and
expertise that originates from several firms. As for the kind of relationships that
render these competitive advantages, Lipparini and Sobrero point to "partnerships
with 'privileged' suppliers in a long-term commitment in which the relational
dimension prevails over the transactional. These dose relationships, based on
reciprocity and mutual personal commitments, call for an early involvement of
suppliers throughout the design and development stages" (p. 129). Clearly,
innovations require a different approach to networking than the Williamsonian
market-hierarchy dichotomy. As observed in the previous chapter, transactions
cannot be used to explain knowledge exchange. Another mistake in this respect
would be to suggest knowledge as some form of asset specificity. "Asset specificity
means that production requires investments by the maker in specialized equipment
that, once in place, cannot be used for producing any other goods" (Best 1990: II4).
But knowledge is not that specific that it can be applied to one end only. Indeed, the
purpose of knowledge creation is to open up new opportunities, not to close them
off. Furthermore, transaction cost theory says that asset specificity leads to
coordination of transactions in hierarchies rather than markets because it leads to
higher transaction costs. But knowledge is a characteristic of relations, not of
transactions (see Chapter 3). It would therefore be wrong to relate embedded
knowledge to high asset specificity because embedded knowledge does not explain
why a company would want to coordinate a transaction in a market or a hierarchy
context. In fact, embedded knowledge is found in both types of contexts. Even in a
market relation, it is possible to exchange embedded knowledge - for example,
when a consultant, through 'externalization' (cf. Nonaka and Takeuchi 1995),
transfers some of his experiences and expertise to a client. Knowledge creation is
therefore not confined to a specific governance structure but can take place in any
interaction between individuals. Creating something, such as new knowledge is,
however, beyond the scope of transaction cost economics as it is concerned merely
with the most efficient production of goods and services. Instead, the present work
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looks at the process of creating new knowledge which must lead to the creation of
new goods and services, i.e., innovations.
Consequently, a different theory is needed to explain why and how firms engage
in network-type relations. Or as Lipparini and Sobrero (1994) put it: "In a
competitive environment where the actors are not atomistic, but exist within
systeIns of actors, the relational capability could represent for entrepreneurial firms
the way to gain a sustainable competitive advantage" (p. 136). Relational capability,
or embeddedness, rather than transaction cost economics explains innovation in
networks in a situation in which firms depend on each other for input of external
knowledge in the innovation process. This situation was found in the case of the
KIC project, and it merits a closer look into embeddedness as a driving force behind
networking.
Embeddedness

and economic

exchange

The issue of embeddedness was introduced and explained by Granovetter (1985 and
1992) mainly as a response to the atomized actor or undersocialized explanation of
markets and hierarchies by Williamson. The core of the embeddedness arguments
says that "the behavior and institutions to be analyzed are so constrained by ongoing
social relations
that to construe
them as independent
is a grievous
misunderstanding" (Granovetter 1985: 482). But the oversocialized view where
human action is believed to be "obedient to the dictates of consensually developed
systems of norms and values, internalized through socialization" (p. 483) is equally
wrong in the eyes of Granovetter. Both the under and oversocialized views "have in
common a conception of action and decision carried out by atomized actors"
(Granovetter 1985: 485). But, "Actors do not behave or decide as atoms outside a
social context, nor do they adhere slavishly to a script written for them by the
particular intersection of sociocultural categories that they happen to occupy. Their
attempts at purposive action are instead embedded in concrete, ongoing systems of
social relations" (Granovetter 1992: 32). In Granovetter's view, the level of analysis is
the social relations between actors and, from that perspective, he explains the
actions of these actors - which is close to the approach followed in the present study
in which the focus is on the process of knowledge exchange between actors who are
embedded in an organizational context. With the subject of analysis clarified,
Granovetter continues with a discussion of trust and malfeasance from an
embeddedness perspective. These issues are well known in transaction cost
economics, but Granovetter,
of course, is not satisfied with Williamson's
undersocialized explanation of them.
Williamson (1975) laid down the characteristics of the homo economics when he
argued that actors have only bounded rationality, pursue self-interest, and are
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susceptible to opportunisnc
behavior. Consequendy, markets may fail and
hierarchies arise as governance structures. There is, of course, much more to
cooperation between firms than market failure. Both van Houtum (1998) and
Oerlemans (1996) point out that, considering the many different forms of
cooperation between firms, factors other than opportunism and cost minimization
are taken into account when deciding about whether or not to engage in network
relations. Van Houtum (1998) also criticizes the static character of transaction cost
economics since it analyzes the optimal organizational structure at a given point in
time without paying attention to the evolution of the organizational structure (p.
57)· But criticizing Williamson does not make opportunistic behavior and the related
issues of trust and malfeasance disappear. In response, the embeddedness
perspective underscores "the role of concrete personal relations and structures (or
'networks') of such relations in generating trust and discouraging malfeasance. The
widespread preference for transacting with individuals of known reputation implies
that few are actually content to rely on either generalized morality [of the
undersocialized approach] or institutional arrangements to guard against trouble [of
the oversocialized approach] (Granovetter 1985: 490). However, Granovetter
admits that this account "is far too rosy, neglecting that the trust engendered by
personal relations presents, by its very existence, enhanced opportunity for
malfeasance." And, "The greater the trust, the more the potential gain from
malfeasance. That such instances are infrequent is a tribute to the force of personal
relations; that they do occur shows the limits of this force" (Granovetter 1992: 43). It
seems that Granovetter has presented a contradiction here. On the one hand, he
argues that social relations limit the scope of opportunistic
behavior and
malfeasance, while, at the same time, he argues that the very fact that social relations
engender trust increases the opportunity for malfeasance. The explanation that
Granovetter presents for this problem is twofold. Firstly, "networks of social
relations penetrate irregularly and in different degrees in different sectors of
economic life" (Granovetter 1985: 491). Consequendy, embeddedness may result in
different outcomes in different situations. Secondly, although social relations may
be a necessary condition for trust and trustworthy behavior, they are by no means a
guarantee against malfeasance and conflict. In short, Granovetter argues that the
details of social structure will determine whether trust or malfeasance is found
(Granovetter 1985: 493). Although at first sight this argument may seem like an
escape that makes it impossible to make accurate predictions based on the
embeddedness approach, it is, in fact, the best argument possible. And the only
argument for an approach that takes into account the context in which actors are
embedded when they engage in economic exchange relations. In the words of
Granovetter: "Honesty and malfeasance have more to do with structures of ...
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relations than they do with organizational form [i.e., markets or hierarchies]"
(Granovetter 1985: 502-503).
The relevance of the embeddedness approach with respect to inter-finn learning
lies in the fact that it focusses on social relations and what goes on within them.
Learning takes place in social relations and, consequently, inter-finn learning must
be addressed in a way that takes into account the organizational context in which it
is embedded. In other words, both the knowledge-based
approach and the
embeddedness approach take into account the context of social relations and how
this context affects social relations. This makes the embeddedness approach a
fruitful way to study knowledge in networks. The difficulty in the present study was
to determine what the context is in the case of the KIC project where there are two
relevant levels of analysis. The first concerns the relation between ace and the
suppliers and represents a typical buyer-supplier relation, albeit the content of this
relation is product development rather than purchasing. On this level there is a
rather large network of some 40 suppliers who are engaged in what is often called
co-development relations with ace. The second level draws attention to a number of
smaller networks, some 20 in the KIC project, i.e., the multidisciplinary teams where
the actual work was done. These networks consist of groups of people, each from a
different organization. It is the latter level where the actual engineering took place
and, consequently, the focus of this chapter is on the level of the multidisciplinary
teams. But considering that these teams are embedded in a larger context, the level
of the larger buyer-supplier network cannot be ignored.
Networks: Definition and characteristics
Given the specific structure (the two layers) and function (knowledge exchange) of
the network in this study, a definition of networks must take into account the
following considerations:

-

It is not so much the structure of the network that matters but the processes that
are going on within it. In other words, the social relations which, in the context of
this study, are focused on knowledge exchange are most important. Considering
that innovation has been proposed as an interactive process, this should not
come as a surprise. The structure or form of the network is important in that it
may facilitate or hamper the exchange of knowledge between the actors involved.
That depends on the characteristics of the network, which will be discussed later
on.
Networks, in the context of this study, are small teams of people that are
embedded in a larger inter-organizational context. Networks, thus, exist because
the participating organizations believe that certain activities - learning in this
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-

case - are best performed and coordinated in an inter-organizational context
because they require inputs from various sources.
Boundaries between organizations fade as activities become a team effort. The
outcomes of the activities cannot be traced to the efforts of a single individual
from a specific firm as it is the combination of inputs, knowledge in this case, that
creates the desired output. This leads to strong interdependencies between the
firms involved in the network.

The relation between the team and the wider inter-organizational context is
important because network characteristics that determine the success of the team's
effort are largely set by the participating organizations. They determine under what
conditions an inter-organizational team has to do its work. In other words, process
is a team-level variable, while structure is a context variable. This makes the
objectives and expectations of the firms involved in the network very important as
they will largely determine the structural characteristics of the teams, i.e., the team's
mandate and form. The relations between the firms involved are also important in
this respect. One firm may be able to exercise more power than other firms in the
network (although actually doing so might make knowledge exchange more
difficult). A track record of good relations is generally believed to be helpful in this
respect, but it is no guarantee for a common objective that has to underlie the
activities of an inter-organizational
team. In sum, favorable relations between
organizations
(context level) will help create the conditions for the interorganizational activities (team level) to be carried out effectively and efficiently.
Taken together, these considerations lead to the following definition of networks in
this study:
Networks are inter-organizational teams embedded in a wider inter-organizational

context aimed at the joint implementation of activities that require inputs from the
participatiTlfj organizations. The performance of these teams is largely determined by the
conditions created by the organizations involved.
The important elements of this definition are, first, embeddedness, referring to the
social context of relations between actors; second, joint implementation, indicating
that networks aim at fulfilling a task that the participating organizations think is
important enough to have performed outside their direct hierarchical control; third,
activities, meaning that process rather than structure is important in understanding
networks; fourth, inputs, referring to the fact that the teams transcend the
organizations involved and that their output is of a truly inter-organizational nature;
and, fifth, conditions, pointing at the (inter)dependencies
between the firms
involved and how this affects the functioning of the inter-organizational teams.
This definition is, of course, molded to the objective of the present study, but it
does reflect other definitions of networks in the embeddedness tradition. Baker
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(1992), for example, argues that a network organization "is a social network that is
integrated across formal boundaries. Interpersonal ties of any type are formed
without respect to formal groups or categories" (p. 398). And, "The critical
distinguishing feature of a network organization is a high degree of integration" (p.
402). Baker's definition points in the same direction as the definition presented
above. Stressing that a network organization is a social network refers to the
embeddedness perspective. A joint implementation of activities presupposes the
high degree of implementation that Baker advocates. Another description of
networks that fits the perspective of this study is given by Powell and Brantley (1992)
when they argue that "External linkages are ... both a means of gaining fast access to
knowledge and resources that cannot be secured internally and a test of internal
expertise and learning capabilities" (p. 371).This characterization of networks draws
attention to the perspective of the individual firm in a network and discusses their
considerations when entering into external linkages. It is clear that Powell and
Brandy's view supports the present study. More importantly, Powell and Brantley
(1992) stress that "successful firms are those who learn most rapidly how to gain
from external linkages without creating enemies or behaving opportunistically" (p.
371). This is a different way of saying that the firms involved in a network determine
the conditions under which the actual inter-firm exchange of resources takes place.
The elements of the definition of networks presented in the above are also found in
Uzzi's (1997) description of 'embedded relations.' These have "three main
components that regulate the expectations and behaviors of exchange partners:
trust, fine-grained information transfer, and joint problem-solving arrangements"
(Uzzi 1997: 42). Trust is considered an indispensable element of network relations in
contemporary writings on networks. It is the most important factor affecting the
conditions of inter-firm cooperation. Trust "enriches a firm's opportunities, access
to resources, and flexibility in ways that are difficult to emulate using arm's-length
ties" (Uzzi 1997: 45). The importance of trust in social relations is recognized by
most authors for the simple reason that it is helpful when one can trust other people
on their word (cf. Morgan 1997), but controversy remains about the definition of
trust and its place in organization theory. Therefore, a more detailed discussion of
trust will be presented in the following section. The fine-grained information refers
to the fact that networks are better suited to transfer tacit knowledge than are
markets. "Relative to price data, fine-grained information transfer is not only more
detailed and tacit but has a holistic rather than a divisible structure" (Uzzi 1997: 45)·
In terms of this study, fine-grained information refers to the fact that embedded
relations open up the human and social context to which tacit knowledge is
connected and hence enables the transfer of tacit knowledge. Joint problem-solving
arrangements, finally, highlight the ability of actors in embedded relations to work
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their way through problems which, in tum, promotes learning and innovation. In
other words, embedded relations enable joint implementation of activities.
This sufficiendy demonstrates that the network approach used in this study is
part of a wider research tradition, i.e., the embeddedness approach. It is important to
keep in mind, though, that the present study looks specifically at learning
(knowledge exchange) in networks. And although learning takes place in many types
of relations, many networks are not specifically focussed on learning. The networks
in this study, therefore, may be characterized as knowledge networks or learning
networks. Consequendy, the approach followed in this study is not a typical
embeddedness
approach but a knowledge-based
approach. Moreover, the
embeddedness approach as discussed in the above only goes as far as saying that
social relations matter. It does not specify the conditions under which interaction
and exchange between firms can take place effectively. Consequendy, findings from
other studies have to be included in the present analysis in order to obtain the whole
picture. Organizational learning may provide the answers as this field of research
studies the organizational characteristics that facilitate learning. The present study,
of course, takes the learning to an inter-firm level, but the factors that affect the
process of knowledge exchange remain unchanged.
In the following, the outcomes of several studies of organizational learning will
be discussed. The purpose is to identify organizational characteristics that affect
learning. In the first study, Hult and Nichols (1996) discuss organizational learning
in organizational
buyer behavior. They argue that "organizational learning
manifests itself as degrees of openness and localness." And, "Openness ... emerges
when ... managers become willing to suspend their certainty when communicating
with each other ... [Openness] comprises two constructs: participative and reflective
openness
Participative openness refers to the freedom to speak one's mind ...
Whereas
reflective openness leads to employees looking inward. [It] is a
willingness to challenge our own thinking" (Hult and Nichols 1996: 202). "Although
participative and reflective openness create a platform for an organizational learning
climate, employees are generally thought to learn most rapidly when they have a
genuine sense of responsibility for their actions" (Hult and Nichols 1996: 202). This
is achieved through localness. "Localness is defined as moving decisions down the
organizational hierarchy; designing business units where, to the greatest possible
degree, local decision-makers confront the full range of issues and dilemmas
intrinsic and growing and sustaining business enterprise. Thus, corporate learning is
created by giving employees the freedom to act, to try their own ideas and to be
responsible for providing results" (Hult and Nichols 1996: 202-203). Localness,
obviously, demands reduced bureaucracy. In a second study, Judge et al. (1997)
reported similar findings in their inquiry on workplace cultures conducive to
creativity. They identify four characteristics.
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Balanced autonomy. "Autonomy refers to having control over the means as well
as the ends of one's own work" (Judge et al. 1997: 76). Autonomy encourages
creativity, but too much autonomy may leave employees without a sense of
direction and thus stifle innovation.
Personalized benefit systems. Judge et al. (1997) found that "the less innovative
units placed almost exclusive emphasis on relatively impersonal extrinsic
rewards." And that "In comparison, the more innovative units relied heavily on
highly personalized intrinsic rewards to recognize individual and group success"

(p·7B).
-

-

Integrated sociotechnical system. "All work groups can be thought of as a
sociotechnical system that integrates individuals and groups (i.e., the sociological
subsystem) with the skills and knowledge to convert inputs into outputs (i.e., the
technical subsystem)." Judge et al. (1997) found that "when the R&D manager
focused exclusively on [the technical subsystem], the unit was less innovative
than units where the R&D manager placed equal attention to group cohesiveness
[the sociological subsystem]" (p. 79).
Continuity of slack. "Numerous studies have demonstrated that organizational
slack is positively related to technological innovations" (p. So). In addition, Judge
et al. (1997) found that slack "must also be provided continuously over the
organization's life cycle, including future expectations" (p. BI).

These characteristics are widely endorsed in contemporary
organization
sciences. Various other studies report results that support the findings of Hult and
Nichols (1996) and Judge et al. (1997). Butler et al. (199B), for example, argue in favor
of a mixture of tight and loose control of organizations, and Teece (2000) found that
the structural characteristics
of innovative organizations
include: flexible
boundaries, high powered incentives, non-bureaucratic decision-making, shallow
hierarchies, and an innovative and entrepreneurial culture (p. 41-42). The discussion
in the above is not exhaustive, and experts in the field of organization structure and
organizational learning will, no doubt, find some inconsistencies in the various
works discussed. But it is the general picture that matters for the purpose of the
present study. Based on the above discussion, it is clear that inter-firm teams
working on innovation
must at least have the following organizational
characteristics in order to facilitate knowledge exchange:
• Autonomy (localness). The inter-firm team must have sufficient autonomy to
make its own decisions. This implies not only that authority should be delegated
to the team, but that the team must have control over relevant resources within
the participating organizations. Autonomy will challenge team members to use
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their creativity and commit their knowledge and skills to the tasks they are faced
with.
• Shallow hierarchy (openness). Even more so than within firms, shallow
hierarchy is necessary in inter-firm teams to stress that the partners involved are
so on an equal basis. Formally, though, this need not be the case and, in practice,
differences in power will be the rule rather than the exception in inter-firm
relations. But people tend not to be very cooperative when they are in a
subordinate position. Consequently, a shallow hierarchy that stresses peoples'
skills and qualifications rather than their formal positions must underlie the
inter-firm teams. In other words, knowledge exchange in inter-firm teams can
only flourish in a climate of openness.
• Flexible boundaries. The inter-firm teams must not become islands; rather they
should be embedded in an inter-organizational context. This means that the
boundaries between the team and the organizations involved must be flexible.
Team members must have access to the knowledge bases of the participating
organizations. Obvious as this may seem, it does require that arrangements are
made between the organizations involved specifying what the teams can and
cannot do. Because teams tap from the knowledge bases of the participating
companies, they are a vehicle for knowledge to travel from one organization to
another. Though that is the purpose of knowledge creation in inter-firm teams,
few companies will be completely comfortable with the fact that the teams can
also access their sensitive knowledge.
The above list, of course, is not exhaustive but sufficient for the purpose of this
study. It specifies the key conditions affecting knowledge exchange in an
organization. Inter-firm teams must comply with these conditions in order to work
along the lines of the hypertext organization metaphor. Although it is probably not
possible to measure the various aspects of the hypertext organization - since it is a
metaphor - it stresses that knowledge exchange is a matter of communication
between people and that people have to be able to shift between the three layers of
an organization: project teams, business system, and knowledge base. The three
conditions mentioned above put communication in an inter-firm context. As argued
in Chapter 3, it is easy enough to understand this on the level of the project team. In
an inter-firm context, the project team overlaps several organizations but otherwise
works the same as within a single organization. Communication between the project
team and the business systems and knowledge bases of the companies involved is
more difficult. But when the conditions discussed above are met, communication on
various levels is ensured and team members can penetrate the business systems of
the various firms involved in order to claim resources (such as funding and
equipment) for their activities and they have access to relevant databases and other
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stores of codified knowledge. And though the team as such will not have a
knowledge base of its own, nor will it somehow make the knowledge bases of the
participating companies merge, there is, nevertheless, a 'common layer' underlying
the team. This lies in the fact that the firms involved are committed to a common
objective and depend on each other for its realization. Commitment
and
interdependency generally have a positive effect on a firm's willingness to cooperate
and to share knowledge. In other words, they help to make firm-specific knowledge
accessible to the members of an inter-firm team. There is one other factor, however,
that has been overlooked so far - although this factor logically must be accounted
for when the above-mentioned conditions are met. This factor is trust. Because trust
is both important and controversial, it merits separate attention in the next section.
Network behavior: Trust
Trust has been discussed in the literature for some three decades, but there is a great
deal of controversy concerning its place in economic and organization theory.
Cooke and Morgan (1998) observed that "Most of the literature on trust seems to
fall into two, equally inadequate, schools of thought. The existence of trust-based
relationships is either attributed to 'cultural norms', which tend to assume what
needs to be explained, or it is reduced to purely 'calculative action', which overstated the parties' capacity for gauging the precise benefits of cooperation in
advance" (p. 31). The cultural norms approach is easy enough to dismiss. As Cooke
and Morgan observed, this approach leaves little or no room for strategic and
purposeful action from individual or collective actors since their (trustful) behavior
is dictated by social and cultural norms and conventions. Understandably, this
approach has few followers in socioeconomic theory. That is quite the opposite in
the case of the calculative approach, however inadequate this approach is. In the
following, a critique is given of the calculative approach and a more adequate
explanation of trust is presented.
The calculative approach to trust comes from transaction cost economics. The
most important representative of this school, Oliver Williamson, discussed the issue
of trust in a lengthy article on 'Calculativeness, trust, and economic organization' in
1993. He distinguishes between personal trust and calculative trust. Betrayal, in his
view, is a breach of personal trust, whereas breach of contract is a breach of
calculative trust. The third kind of trust that Williamson
identifies in
institutionalized trust. In his account, institutional environments provide general
purpose safeguards and hence relieve the need for added transaction-specific
support (such as control mechanisms) (Williamson 1993: 476). What these kinds of
trust have in common is their exclusive focus on transactions, on calculative
relations, thereby ignoring the fact that transactions are not isolated events
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performed by atomistic actors. Craswell (1993) has a similar approach to trust as he
argues that "a statement that one actor trusts another is simply a statement that the
first actor has behaved in a way that exposes him or her to potential loss if the other
behaves badly" (p. 489). This is too narrow an approach to trust even when taking
into account the negative effects on an actor's reputation in the event of he behaves
badly (cf. Craswell 1993: 493). Reputation alone does not cover and actor's
embeddedness in a web of social relation. In terms of Granovetter (1985 and 1992),
the transaction cost approach to trust represents an undersocialized explanation of
the issue. The most important objection against the calculative approach is that it
sees trust as an action or a strategy (cf. Craswell 1993: 492). In trust relations an actor
chooses to take the risk of being deceived and hence places his trust in another actor
(cf. Buskens 1998: I). But trust must be seen as a characteristic of a relation, not as a
calculated action. This is not to say that calculativeness is unimportant or that actors
cannot behave opportunistically in trust relations - the standard criticism of
transaction cost economists of a sociological explanation of trust. It does say,
however, that trust is a social phenomenon and not an element that indicates the
degree of risk connected to a transaction. If the latter were true, then trust could
simply be defined as everything that an actor can, or is willing to, omit from a
contract because he trusts (or chooses to trust) that the other party will not behave
opportunistically. Ironically, this approach attributes to an actor the very quality that
transaction cost economy claims he does not have, or only limitedly so: foresight.
Since actors are boundedly rational, they cannot assess the outcome of a transaction,
which they should be able to in order to place their trust in another actor (cf. van
Houtum 1998: 56 and Oerlemans 1996: 79). In other words, transaction cost theory
does not explain trust. It can, at best, explain an actor's willingness to expose himself
to opportunistic behavior. Obviously, such an explanation completely ignores the
social processes surrounding trust.
In a sociological account, trust is an aspect of social capital which "refers to
features of social organization - such as networks, norms, and trust - that facilitate
coordination and cooperation for mutual benefit" (Cooke and Morgan 1998: 27).
Trust, in this context, is defined as "the confidence that parties will work for mutual
gain and refrain from opportunistic behaviour" (Cooke and Morgan 1998: 30). The
important elements of these definitions are 'mutual benefit' and 'mutual gain.' These
elements are alien to transaction cost theory - which refuses to look beyond an
actor's own interests - but they are key to understanding networks; particularly in a
situation where actors depend on each other's knowledge, as is the case with
innovation. Rather than it being a calculative strategy, trust is a factor that facilitates
cooperation (and not merely transaction as transactions do not require trust)
between actors. Or, in the words of Cooke and Morgan (1998), "Trust is neither an
outcome derived from a calculation nor a norm traced to a culture but a disposition
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which is learned an reinforced through successful collaboration, such that trust is a
by-product of success rather than a precondition for it" (p. 31). Trust, in other words,
must be earned and this requires constant dialogue between actors. It is therefore
foolish to propose trust as a quality of a transaction. Trust is one of those intangible
assets that cannot be separated from their human and social context. It is in this
context that trust is created. The argument, then, is that innovation in networks
creates interdependencies between actors since they need each other's knowledge to
produce innovations. In other words, the actors have to work together for mutual
benefit. Such a situation constitutes the right climate for firms to invest in trustbuilding, which will subsequently facilitate their cooperation and improve their
capacity for learning. This is so because, in a high-trust relationship, firms are more
willing to share their knowledge as they are confident that their partners will use it
for mutual benefit. Initially, trust will, of course, be low in these relationships but,
because of the interdependencies (e.g., commitment to a mutual objective), the
scope for opportunistic behavior becomes negligible, making the partners behave as
if they trust each other. Such behavior is investing in trust-building and after some
time this behavior will have established real trust or build trust (cf. Maskell et al.
1998: 46). Maskell et al. take their account a step further, arguing that there is
something called shared trust. In close-knit business networks, malfeasance
becomes a non-option and companies can benefit from the "trust-enhancing
investments made by the initial sinking of costs in one ore a few relationships"
(Maskell et al. 1998: 47). Put differently, companies can benefit from each other's
investments in trust building because of a your-friend-is-my-friend atmosphere in a
close-knit network. Though there is evidence that shared trust does exist in some
networks, the concept of shared trust is dangerously close to an oversocialized
explanation of trust since it explains trust largely from an actor's environment (i.e.,
network characteristics).

4.2 DOES SPACE MATTER?

Regional economists and economic geographers have successfully demonstrated
that space affects economic relations in various ways. Particularly since the early
1990S - in the midst of the globalization debate - this discipline has been revived
(see Chapter I). The most successful schools in regional economic theory explain the
development of regions in terms of their specific economic, social, institutional, and
cultural characteristics. These characteristics create unique regional capabilities
(Maskell et al. 1998), untraded interdependencies
(Storper 1997), or regional
infrastructures that facilitate mutual learning between regional actors (Florida 1995
and Morgan 1997). These authors have in common that they stress the importance
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of learning and innovation in relation to economic development and
relations between regional actors are a highly effective way to
Moreover, even in a globalized economy every region has distinct
affect its development. This has led to the following observations
literature:

that exchange
achieve that.
qualities that
in the recent

• Path-dependent development and specialization leads firms to invest in previous
success. This, in turn, creates regional supply-side factors, such as an education
system, a research system, a supplier base, etc., that further support the dominant
activities (cf. Maskell et al. 1998);
• Certain values, norms, patterns of behavior, etc., become institutionalized to
form unique and region-specific social capital (Morgan 1997) and untraded
interdependencies (Storper 1997). This makes it attractive for companies to rely
on regional partners because there tends to be a certain amount of trust, mutual
dependence, and a lower level of uncertainty which facilitate ttansactions;
• Regional networks that are characterized by a substantial amount of social
capital are particularly suited to exchange tacit knowledge and hence facilitate
mutual learning. These regional networks can be seen as learning infrastructures
and they are at the heart of 'learning regions' (Florida 1995 and Morgan 1997);
• Networks that meet the above characteristics are difficult for outsiders to
penetrate. Consequently, capabilities developed within these networks and the
competencies and competitive advantages derived from them are not easily
copied by competitors. 'Regional capabilities', therefore, are a source of durable
competitive advantage (Makell et al. 1998 and Morgan 1997);
• This leads to competitive advantages that can make regional networks important
players on global markets. Exposure to global competition will challenge the
learning capabilities of these networks and make them even stronger (Storper
1997).

These arguments are discussed in a much more sophisticated manner by the
authors mentioned above. For the present work, it is important to note that these
authors use the same key concepts in their explanations of innovation as this study
does, i.e., knowledge and learning. In other words, the knowledge-based approach
can also be found on a regional level. A competing view can be found in, for
example, Scott (1998). He explains agglomeration and the existence of regional
networks mainly from two concepts, externalities and transaction costs. However,
as with the transaction cost explanations discussed previously, this approach is
equally inadequate to explain innovation. Following Scott (1998), an "externality is
any occurrence or activity that lies outside the range of control of the individual
firm, but that then has definite effects on the firm's internal production function" (p.
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81). Externalities can be both tangible (such as input-output transactions between
producers) and intangible (such as habits, rituals, and ideologies) and they differ
from one region to another. Apart from stressing 'production' rather than 'learning,'
Scott's externalities are quite compatible with the views discussed in the above. The
difference, however, lies in Scott's discussion of the spatiality of transactions. In his
view, the degree of benefit that results from loeational proximity (which is necessary
in order to benefit from externalities) depends on the qualitative features of the
transactional system. According to Scott, space affects transactions in three
different ways. First, small-scale transactions are generally economic only over short
distances since they lack the economies of scale of larger transactions which makes
them possible over much longer distances. Second, irregular transactions are more
difficult to sustain over long distances than standardized and predictable
transactions. Third, different modes of transactions (for example, face-to-face
encounters vs electronic transmission) have very different implieations for spatially
dependent costs (Scott 1998: 83-84). Based on various combinations of (high and
low) externalities and (uniformly low, heterogeneous,
and uniformly high)
transaction costs, Scott identifies six loeational patterns of transaction - a discussion
which is beyond the scope of the present work. The obvious objection to Scott's
transaction cost approach is that knowledge rather than minimization of transaction
costs is the key to competitive advantage in the knowledge-based economy. When
merely efficient production is the issue, Scott's arguments may very well stand.
However, the present study examined innovation, learning, and knowledge
exchange between companies. These are far from standardized, regular, or largescale transactions, yet they are found in both distant and proximate relations. Oce,
for example, works with regional R&D centers, as well as with R&D centers located
as far away as Japan and the United States. And intimate supplier relations
characterized by a high degree of knowledge exchange are found among both loeal
and non-local (mostly European) suppliers. In other words, when knowledge is
entered into the equation, transaction costs no longer determine the loeation of a
transaction. If the required knowledge can be found locally, a company will try to
acquire it locally. If that is not possible, it will acquire the relevant knowledge from
somewhere else, even if this implies high transaction costs. After all, it is not the cost
of a transaction that determines a firm's competitiveness but the benefits that are
derived from what is being transacted, i.e., knowledge.
The explanations of the authors mentioned at the beginning of this section,
therefore, must be used as a starting-point to find a knowledge-based explanation of
the spatial dimension of learning in networks. The problem, however, is that these
authors take the region as a starting-point for their analysis, whereas the present
work has the firm and the network as its level of analysis. This means that spatial
proximity of network partners must be explained from the perspective of the firm or
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on the basis of the processes that are going on within a network. As Oerlemans et al.
(2000) argue, "Knowledge and resource flows have to be researched at the microlevel to find out how the proximity effect actually works" (p. 3). When the
geographical unit is taken as unit of analysis, the behavior of firms becomes a black
box whereas it is the actual interaction between actors that facilitates or hampers
knowledge exchange. Consequently, the questions that must be dealt with in the
remainder of this section are, first, is there a relation between spatial proximity and
the process of knowledge exchange and, second, how can the characteristics of a
region affect the process of knowledge exchange within a network. (See also the first
two processes discussed in relation to territoriality in Section 1.3.)

The geography of knowledge
The geography of knowledge was briefly explained in Chapter 1 using the following
quote: ''When the relevant knowledge or skills have cognitive dimensions that are
highly specific to the individuals involved, the transaction becomes concrete, and
has qualities that cannot be divorced from its existence as a real relation. These
relational qualities of transacting may, in some cases, be embedded in large
organizations and carried out at great distances. But many, in fact, are highly
localized, including those internal to large firms, because their relational content
cannot be sustained over large distance" (Storper and Scott 1995: 508). This quote
puts the outcomes of the discussion so far into a spatial perspective. It is clear that
Storper and Scott are talking about embedded knowledge, as discussed in Chapter 3.
Embedded knowledge, it was argued, cannot be removed from its human and social
context; hence, the exchange of embedded knowledge requires face-to-face
communication. That is what Storper and Scott refer to with their 'real relation.'
This, it was argued, is the basis under a sustainable competitive advantage.
Competitive advantage results from capabilities that, in turn, are created through a
process of learning (or knowledge exchange). When these capabilities are based on
embedded knowledge, they cannot be easily copied by competitors as they first have
to learn to 'understand' the human and social context in which the knowledge is
embedded. The mechanism works both within and between firms. In other words,
creating competitive advantage requires face-to-face communication. The argument
that Storper and Scott now propose is that face-to-face communication cannot be
sustained over long distances. As argued in Chapter I, this can be demonstrated
quite easily. Codified knowledge can be sent to any location on earth simply by
pressing the 'send' button on an facsimile machine or an email program. In the case
of codified knowledge, distance can thus be covered at no additional cost. The
exchange embedded of knowledge, however, requires face-to-face communication
which comes at considerable costs if it requires that the actors involved must be
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transported over long distances. Thus, the adage of the geography of knowledge
says that the more embedded the knowledge, the higher the costs of exchange over
long distances.
Theoretically sound as it may be, the argument is just too simple and not in touch
with reality. As argued in the above discussion of Scott (1998), intimate relations
through which tacit knowledge is exchanged are found in both proximate and nonproximate relations. Consequently, the relation between knowledge exchange and
space is more complicated than is suggested by the geography of knowledge. Oinas
(2000), too, criticizes what she calls the 'received wisdom' from recent contributions
to economic theory made by, among others, the authors discussed above. She argues
that "the case for the association of proximity and learning does not yet seem to have
been made very convincingly. It seems possible that this might be related to
insufficient awareness of the nature of learning itself' (Oinas 2000: 62). If she is
correct, then the present study can make an important contribution by furthering
awareness of the nature of learning. Oinas suggests that proximity may have a
different role in the various stages of the innovation process. Within the contours of
the present study, this suggestion cannot be analyzed since it looks into one stage
only: engineering. But the discussion of the product development process of Oce in
Chapter 2 does provide some support for Oinas' suggestion. Inthe first phase of its
product development process, Oce is concerned with the development of
fundamental knowledge and does so with R&D partners world wide. In the second
phase, Oce creates applications that are based on the fundamental knowledge
developed earlier. This phase is carefully shielded off from the outside world and
takes place largely at the Oce plant in Venlo. The third phase, the engineering,
involves suppliers and Oce makes an effort to develop a regional supplier base in
order to further its engineering capabilities. The next phases, production and market
introduction, again have a global scale. The image that emerges is of an hour-glass
model where innovation and learning initially take place on a global scale, then
narrow down to a local and regional scale in the stages where knowledge of a more
applied nature is involved, to widen again to a global scale after the actual product
development has been completed (see Solvell and Bresman (1997) for similar
findings). It seems an interesting suggestion that certainly merits further attention,
but the present work - as argued - has a different objective.
If anything, it is obvious that the relation between learning and proximity is far
from clear. Empirical research from Oerlemans et al. (2000) points in the same
direction. In their study, they examined the relation between innovative ties among
firms and the spatial embeddedness of these ties. This relation, Oerlemans et al.
(2000) conclude, is anything but automatic. Their study confirms the comparative
advantages of proximity in relation to learning, but this pattern was not found in
every type of relation that Oerlemans et al. (2000) distinguished. They found, for
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example, that when innovation activities "exceed a certain level of complexity, it
seems that local suppliers are not able anymore to make significant contributions to
the innovation process of innovator firms" (p. 17). Interestingly, deficiencies in
innovation capabilities of regional suppliers was one of the motives for Oce to
initiate the KlC project. This means that though companies are aware of the benefits
of regional innovation networks, they are not always able to put their awareness into
practice, for example, due to a lack of competent regional partners. This, again,
demonstrates that the relation between learning and proximity is a complex one.
Some caution is required, though, when interpreting Oerlemans et al.'s (2000)
results. They depart from a resource-based perspective where collaboration between
firms is explained in terms of gaining access to external resources. The knowledgebased approach of the present study, however, argues that collaboration between
firms must be explained in terms of making new and unique combinations of
knowledge in order to create a competitive advantage. The difference between the
two approaches can be demonstrated through an assumption made by Oerlemans et
al. (2000). From their resource-based perspective, they argue that "more complex
processes increase the probability of problems in the innovation process.
Confronted with these problems, innovator firms are forced to enter their external
environment in order to get access to and obtain necessary complementary
resources" (Oerlemans et al. 2000: 7). To their surprise, these authors found their
hypothesis rejected in some cases. From a knowledge-based perspective, however,
one could argue the opposite. If complexity in the innovation process is related to
the development of knowledge of a more fundamental nature, then a company has
good reasons not to enter its external environment. After all, fundamental
knowledge is connected to a firm's key competencies, which are at the heart of its
competitive advantage. That is why Oce develops new applications in isolation; they
are not particularly charmed by the idea that the external environment can look into
its latest inventions and run the risk of this highly sensitive knowledge leaking out to
competitors.
What then, from a knowledge-based perspective, characterizes the relation
between learning and proximity? The starting-point is the geography of knowledge
- this adage is assumed to be correct but subject to modification from two sides: the
availability of knowledge and the phase of the innovation process.
• The availability of knowledtJe. The key to understanding the relation between
innovation and proximity is not space but knowledge. Companies work together
on innovation because they are dependent on each other's knowledge. That is,
they select competent rather than proximate partners. However, it pays off to
work together in proximate relations, hence the geography of knowledge.
Consequently, when firms exchange embedded knowledge with each other, they
prefer to do so in proximate relations. Embedded knowledge, as argued, is

4 LEARNING,

NETWORKS AND SPACE

difficult to sustain over long distances. However, when proximate relations are
impossible, embedded knowledge can and will be exchanged over non-proximate
relations. The impossibility of using proximate relations can result from the fact
that no competent regional partners are available, but it could also be because a
company has previous commitments or more trustful relations with non-local
companies.
• The phase of the innovation process. Because competitive advantage is based on
knowledge, it is understandable that companies want to keep outsiders at a
distance in some phases of the innovation process. The danger of sensitive
knowledge leaking out may be too great, in which case companies will involve no
partners at all. Elaborating on the phases that ace distinguishes in the innovation
process, the 'sensitive phase' is where fundamental knowledge is transferred into
concepts and applications. In the case of ace, this is where the competition with
companies such as Canon and Xerox takes place. ace has to develop concepts
and applications that offer more value to buyers than those of its competitors.
Other companies may label other stages in the innovation process as 'sensitive'
and will consequently try to keep outsiders at a distance in these stages. In sum,
the geography of knowledge applies only when companies actually seek to
involve external knowledge in their innovation process. There is evidence to
suggest that, for reasons of secrecy, companies will try to keep outsiders at a
distance in the 'sensitive phase' of the innovation process.
The implication of these two modifications to the geography of knowledge is that
the relation between innovation and proximity has to be assessed for each case
separately; there is no general rule. To some this may seem like a weak argument. In
fact, it is the opposite. Understanding the process of knowledge exchange and its
spatial implications requires that individual cases are analyzed as this process will
differ from case to case.

The cultural factor
The unique characteristics of a region have long been recognized as powerful forces
affecting the relations between regional actors. Yet it is one of the mistiest elements
in economic and sociological theory. Intuitively, most people understand that a
common culture, a shared regional identity, can greatly facilitate interaction
between actors. There are several well-known examples in literature, such as the
Third Italy, where this mechanism is found in practice. However, there are
numerous examples of companies that are not 'regionally embedded' in this way.
The role of the cultural factor, therefore, is certainly not a straightforward one. The
cultural factor is associated with norms, values, routines, a shared identity, trust, etc.,
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that are present in a region. These factors have been developed over time and create
a specific 'entrepreneurial climate' in a region. In so far as this climate (the cultural
factor) facilitates knowledge exchange between companies, it can be an important
source of regional-based competitive advantage (cf. Maskell et al. 1998). To make it
more explicit, the cultural factor can be defined in terms of regionally embedded
social capital. The concept of social capital was discussed earlier in this chapter (cf.
Morgan 1997). One could also look at the cultural factor in terms of norms, values,
practices, trust, etc., that are institutionalized in a region (cf. Gregersen and Johnson
1997)· A region, in this case, must be understood as the home of a group of people
who share a number of distinct characteristics, such as language, history, and
culture. In Chapter 2 it was argued that the southern Netherlands qualifies as a
region in this sense. Storper (1997) introduced the concept of untraded
interdependencies to discuss the same phenomenon. Untraded interdependencies
take the form of "conventions, informal rules and habits that coordinate economic
actors under conditions of uncertainty; these relations constitute region-specific
assets in production" (Storper 1997: 5).
The important thing is that the cultural factor - whether identified as regionally
embedded social capital or as untraded interdependencies - affects interaction
between regional actors and hence knowledge exchange and innovation. The
question is, how does it do so? In line with previous discussions, the focus in this
study is on actors and networks (not regions). Consequently, the relevant questions
are: How does the cultural factor affect inter-finn interactions and can the cultural
factor explain proximate relations? To begin with the first question, the cultural
factor is related to trust and, as Storper (1997) observed, to uncertainty. In regions
where the cultural factor is strong, actors will be more confident that their partners
will behave in a predictable manner. Moreover, the cultural factor is strongly related
to the human and social context of actors - which is crucial with respect to the
exchange of embedded (or tacit) knowledge. In other words, companies that share a
'regional culture' have a priori knowledge of a part of each other's human and social
context and they do not have to acquire this knowledge through interaction with
each other. The cultural factor thus facilitates interaction between companies in
general and the exchange of embedded knowledge in particular. Turning to the
second question, cultural proximity, as a mechanism, is not sufficient to explain
proximate relations. It must, instead, be seen as a bonus, i.e., an asset that can be
found in proximate relations but that is absent in non-proximate
relations.
Moreover, this mechanism will not be found in all proximate relations. Consider a
company employing many people from outside its home region, which is often the
case with large firms or foreign-owned subsidiaries. These employees will, in
general, not share the cultural factor and hence they will not enjoy the 'proximity
bonus.' However, when these companies become strongly embedded in their home
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region - which can happen over time - the cultural factor may work to their
advantage, too.
In other words, as with the geography of knowledge, the cultural factor is a
benefit that proximate relations enjoy, but only when the companies involved
actually share the cultural factor, when they are embedded in the region. This does,
however, make the cultural factor a potentially powerful force as outsiders can never
enjoy its benefits. If the cultural factor in a region facilitates cooperative relations,
regional networks have an important competitive advantage over non-regional
networks. How then should the cultural factor in a specific regional network be
interpreted? It is beyond the scope of the present study to identify exactly the
various forms of regionally embedded social capital, but when exchange relations
between regional partners proceed easily, it can be assumed that the cultural factor is
at work. Partners may (act as if they) trust each other from the beginning and trust
will grow stronger quickly because the partners share a common set of expectations
as to how they should behave because these expectation are partly determined by
their region's cultural factor. These processes can be identified in actual relations,
whereas trying to identify the 'cultural factor' in general (on the level of the region)
is not likely to be very successful because of the misty nature of culture.

4.3

SUMMARY AND CONCLUSION

In this chapter, a knowledge-based perspective of inter-firm learning and proximity
was discussed. The main arguments of this perspective are summarized in the
following two sections. The third section presents the fmal version of the conceptual
model underlying this study. In this model, the elements of the network and the
proximity parts of the discussion in this chapter are more firmly linked in order to
stress that a knowledge-based theory of innovation has three equally important
pillars, learning (Chapter 3), networks (Section 4.1) and proximity (Section 4.2).
A knowledge-based

perspective on inter-firm learning

The knowledge-based approach to inter-firm learning was outlined in Section 4·1.
Contributions from various angles have constructed a view of inter-firm learning in
which individual actors in inter-firm teams are at the heart of the explanation. These
actors are embedded in a wider inter-firm context which affects the performance of
the teams. This multi-layered network approach acknowledges that learning is a
process that takes place between individuals but that, at the same time, these
individuals are part of a larger whole. Both aspects are needed because the team level
explains the process of knowledge exchange, whereas the larger context explains the
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conditions inwhich this process takes place. With this in mind, it is now possible to
answer the research questions from Chapter 2 that relate to networking:
-

Why do companies work together on innovation from a knowledge perspective?
What advantages do they associate with networking? And how do they perceive
the danger of knowledge leaking out to competitors inrelation to networking?
How does knowledge exchange in networks take place? Under what conditions
can it flourish? How should network partners behave and what do they expect
from each other?

With respect to the first set of questions, the knowledge-based approach argues
that companies, even large ones, do not have all the knowledge they need to
successfully develop new products and services. They need external knowledge, i.e.,
knowledge that is beyond their hierarchical control, in their innovation process. This
not only establishes the need for companies to work together with other companies,
but it also creates interdependencies between them. As knowledge creation, or
learning, is an interactive process, companies depend on each other's continued
contributions to this process in order to produce innovations. Consequently,
knowledge-based exchange relations between companies are not merely casual
transactions but the result of a deliberate and strategic choice to engage in a situation
of mutual dependence. Companies do so because there are important benefits
associated with this strategy. It allows companies to innovate quicker and to develop
innovations that are beyond their individual capabilities. Moreover, and crucial with
respect to competitive advantage, innovations developed in an inter-firm context are
based on knowledge from various sources. It is impossible to tell what part of the
inter-firm knowledge originates from which company, making this knowledge
extremely difficult to copy. A competitor would have to identify the various skills
and competencies that have contributed to an inter-firm innovation - which are
often highly company specific - and fmd a way to copy them before he could
successfully attempt to copy the innovation. Put differently, knowledge creation
between organizations adds to the complexity of the outcomes of this process,
making it even more difficult for outsiders to recreate. Consequently, network
innovations create more durable competitive advantage. Still, knowledge can leak
out to other companies, particularly within the network. However, the incentives for
a company to use the knowledge of its network partners for its own advantage are
limited. This is the case, firstly, because one can do it only once. This kind of
opportunistic behavior severely compromises a firm's reputation and hence its
ability to engage in new network relations. Because companies depend on each other
for relevant knowledge in their innovation process, opportunistic behavior is
particularly bad from a strategic perspective. As all firms know this, the danger of
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other companies 'running off with their knowledge is perceived as fairly low.
Secondly, even if a company were to successfully 'steal' another company's
knowledge, what could it do with it? It would first have to learn to use this
knowledge, to internalize it, before it could be applied. In the case of codified
knowledge, this is relatively easy but the benefits are low as codified knowledge does
not create durable competitive
advantages. Embedded
knowledge
takes
considerable effort to internalize. The question, then, is whether or not the potential
gains from 'stealing' another companies embedded knowledge justify the efforts that
are necessary to internalize this knowledge. Even in the case of an affirmative
answer to this question, chances are that by the time the company that has stolen
information has internalized another firm's embedded knowledge, the firm that was
robbed will have upgraded its competencies making the knowledge that was stolen
virtually useless because it creates competencies that are now obsolete. In other
words, because knowledge creation is a dynamic process that incessantly creates
new and improved competencies, working together for mutual benefit is likely to
amount to much more than opportunistic behavior.
The answers to the second set of questions address the multi-layered nature of
'knowledge networks,' i.e., networks that are focused on knowledge exchange. The
process of knowledge creation, or learning, takes place in inter-organizational teams
and is not different from knowledge creation in intra-organizational teams. But the
inter-organizational context affects the learning that goes on within the teams.
Section 4.1 identified three organizational characteristics that together determine
the conditions in which the teams work: autonomy (or localness), shallow hierarchy
(or openness), and flexible boundaries. The extent to which these conditions are met
is largely determined by the trust that exists between the companies involved. As
trust is created through interaction, the working conditions for the interorganizational teams are likely to gradually improve over the course of the
collaboration, allowing more knowledge to flow between the organizations involved
and thus enabling more learning to take place. More learning will yield more
benefits in terms of innovation and competitive advantage for the companies
involved, which makes it beneficial to invest in trust. In sum, knowledge creation is
embedded in the wider relations between the companies involved. Embeddedness
explains the conditions in which knowledge creation in inter-organizational teams
develops and the trust-building efforts that take place between the companies
involved.
A knowledge-based

perspective on proximity

Section 4.2 looked at proximity from a knowledge-based perspective, that is, it
explained the relation between innovation and proximity based on (the
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characteristics of) knowledge. This resulted in a knowledge-based perspective on
proximity; the arguments for this perspective will be summarized below by
answering the relevant research question from Chapter 2:
-

What is the effect of the regional dimension on knowledge exchange in
networks? Is proximity necessary for knowledge exchange? Does a shared
regional background, i.e., the cultural factor, affect the forming and functioning
of networks?

The regional dimension of knowledge exchange follows from the adage of the
geography of knowledge which says that it pays off to exchange embedded
knowledge in proximate relations as the human and social context of embedded
knowledge is difficult to sustain over long distances. This definition acknowledges
that the geography of knowledge does not apply in all cases. There are two
important modifications that must be kept in mind. In the first place, relevant
knowledge may not be available regionally, necessitating that firms engage into nonproximate relations. Firms could also find it impossible or undesirable to engage in
proximate relations if they have previous commitments or trustful relationships
with non-proximate partners. Secondly, in some stages in the innovation process,
the involvement of external partners may be very unwelcome. As knowledge is at
the heart of a firm's competitive advantage, a firm may have good reasons not to
share certain knowledge with its partners, proximate or non-proximate. The
argument thus is that when external embedded knowledge is required, it is easier
and cheaper to involve proximate partners. But it is not impossible to exchange
embedded knowledge over long distances, and under certain conditions nonproximate relations will prevail over proximate relations. In sum, though desirable,
proximity is not necessary to exchange embedded knowledge. In addition,
knowledge exchange between companies is affected by the cultural factor. Shared
norms, values, routines, etc., constitute a common background that facilitates
knowledge exchange and hence innovation as it helps to create trust. The cultural
factor can also be a powerful source of competitive advantage because outsiders are
excluded from its benefits. However, the cultural factor does not apply to all
proximate relations, and it is not sufficient to explain the existence of proximate
relations. The cultural factor must be understood as a bonus enjoyed in specific
kinds of proximate relations.

Conceptual model
The final version of the conceptual model underlying this study can now be drafted
(see Figure 4.1). The model represents the schematized version of a knowledgeno
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based theory of innovation. The lines between the arrow-shaped boxes represent
relations that are assumed rather than investigated. A knowledge-based theory of
innovation begins with the assumption that companies pursue durable competitive
advantage and knowledge. The pursuit of durable competitive advantage leads to the
development of competitive advantage, and the pursuit of knowledge leads to a
process of knowledge creation that, in turn, contributes to the development of fumspecific competencies. At the end of the model, the theory assumes that knowledge
exchange results in competencies that companies use to create new and improved
products and services and that these new and improved products and services, in
turn, establish a competitive advantage. Everything in between is the concern of a
knowledge-based theory of innovation.
The dependent variable in this model is the large shaded box in the center of the
model: the level of mutual knowledge exchange in networks. The higher the level of
knowledge exchange between companies, the more knowledge - and the
competencies and innovations that result from it - becomes the product of an inter-

choice for

external
knowledge

inter-firm
dependency

developing
firm·specific

embedded ness

trust

competencies

knowledge

cultural
proximity

creation

regional
availability
of knowledge

stage of the
innovation
process

Figure 4.1: Conceptual model, final version
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firm effort and thus the more difficult it will be for competitors to copy this
knowledge. A high level of knowledge exchange between companies, therefore,
constitutes a durable competitive advantage. The level of knowledge exchange
between companies can be observed (in terms of high and low) and it is affected by
various other variables that can likewise be measured. These other variables are
represented in the small boxes. The relations between the boxes are as follows.
Because companies are open systems, knowledt3e creation will always lead to
mutual knowledt3e exchange between them. But the main relation is the contribution
of knowledge creation to the development of jirm-spedfic competencies as
competencies are the materialization of knowledge. Developing competencies, too,
leads to mutual knowledBe exchange between companies. More importandy,
companies often choose to involve external knowledfJe because external knowledge
complements their own stock of knowledge and enables them to develop
competencies that had otherwise remained beyond their reach. The choice for
external knowledge, however, implies that inter-firm dependencies arise. They affect
the characteristics of a network to a very high degree. If firms are truly aware of their
dependence on external knowledge, they will make an effort to model the network
characteristics (autonomy, shallow hierarchy, flexible boundaries) so as to facilitate
knowledge exchange between the companies involved to the greatest possible
extent. Network characteristics thus have an important impact on the level of mutual
knowledBe exchanqe in networks. Inter-firm dependencies also lead to the
development of embeddedness. Embeddedness refers to the social dimension of
relations. On one level, embeddedness is the result of on-going relations between
actors, the by-product of their interactions. On a deeper level, companies that have a
common sectoral or regional background are also embedded in a web of social
relations. These relations need not be the result of direct interactions, but they
follow from the fact that, in a social network, actors have knowledge of each other
through third parties, hearsay, etc. Embeddedness, therefore, affects trust. More
embeddedness leads to the development of trust because actors know (of) each
other and have a better understanding of each other's expectations, motives, and
behavior. In other words, trust reduces uncertainty and makes companies confident
of each other's readiness to work for mutual benefit. This, in turn, has an important
effect on the network characteristics. Trust also directly affects the level of knowledfJe
exchange in networks as a higher level of trust will make it easier for actors to interact
with each other. Moreover, this relation works both ways as a higher level of
exchange helps create trust between the actors involved. The more actors interact
with each other, the more they know of each other and hence uncertainty will
diminish. The absence of uncertainty, in turn, creates trust.
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The spatial part of this knowledge-based theory of innovation argues that spatial
proximity affects the level of mutual knowled.ee exchange in networks through the
mechanism of the geography of knowledge. Because embedded knowledge is
difficult to exchange in non-proximate relations, it pays off to exchange embedded
knowledge with regional partners. Two factors, however, modify the effect of spatial
proximity. First, knowledge may not be available in the re8ion. Competent partners
may be lacking or commitments to non-proximate partners can make collaboration
with regional partners undesirable. Second, in some staoes of the innovation process,
external partners may be very unwelcome for reasons of secrecy. Because
knowledge is at the heart of competitive advantage, companies will tend to protect
some of it. Spatial proximity may also imply cultural proximity when network
partners share common regional norms, values, routines, language, identity, etc.
Cultural proximity can thus facilitate mutual knowledge exchange in networks
because it increases both the level of embeddedness and the level of trust.
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5
Framework for Analysis
"... the unit of analysis is the relationship between and among actors. This
unit of analysis shifts the focus of inquiry from the qualities of the
transaction to the qualities of the relationship."
Uzzi,I997

The conceptual model presented in Chapter 4 is the framework for analysis
underlying this study. It is the culmination of the theoretical exercise in the first part
of this work. The present chapter specifies the variables and relations presented in
the model so as to develop a framework that can be confronted with empirical data.
The operationalization of the variables of Figure 4.1 are discussed in the first section.
For each of the variables, a definition is presented as well as a description of the way
they can be measured. In the second section, a number of propositions are presented
that follow from the theoretical part of this study.

5.1 DISCUSSION OF VARIABLES

The variables presented in Figure 4.1 are briefly discussed below and the relations
between them are further specified. Each variable is then operationalized in order to
enable for them to be measured in the empirical part of this study.
Process and context variables
The most important aspect of the variables in this study is that they can be
distinguished in process and context variables. The empirical part of this study
lIS
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focuses on the engineering part of the product development process. The strategy
development and the network formation that took place prior to the collaboration
effort in the KlC network are not examined. Moreover, certain variables do not
show variation within the context of this study because companies from only one
region are involved. On the other hand, variation between the various companies
involved in this study can be seen in respect to other variables. One such group of
variables are the context variables as they provide the context within which the
collaboration in the KlC project took place. Another group of variables is related to
the process of knowledge exchange that took place in the KlC network, hence they
are referred to as process variables. The context variables are 'developing firmspecific competencies', 'choice for external knowledge', 'stage of the innovation
process', 'regional availability of knowledge', 'spatial proximity', and 'cultural
proximity.' 'Developing firm-specific competencies' and 'choice for external
knowledge' are constant since all companies involved in the KlC network made a
strategic choice in favor of these issues. The 'stage of the innovation process' is a
constant given that only the engineering phase of the product development process
is considered. 'Regional availability of knowledge', 'spatial proximity', and 'cultural
proximity' are constant as only one region is involved in this study. This does not
mean, however, that these variables are irrelevant. On the contrary, they provide the
background against which the KlC project took place and they will help interpret
the 'outcomes' of the other variables, the process variables, in this study. The process
variables, as argued, relate to the process of knowledge transfer. They are
'knowledge creation', 'inter-firm dependency', 'embeddedness', 'trust', 'network
characteristics', and the dependent variable 'level of mutual knowledge exchange in
networks'. 'Knowledge creation', of course, is what fueled the collaboration in the
KlC network and it will be interesting to see how different companies dealt with it.
'Inter-firm dependency' and 'embeddedness' also vary as different companies can be
strongly or weakly embedded and may perceive their dependence on other
companies differently. 'Network characteristics' and 'trust' are affected by the
collaboration between the companies involved in the KlC project and may,
therefore, vary from one cluster to another. The 'level of mutual knowledge
exchange in networks', finally, is the dependent variable in this study and its
outcome is determined by the processes that take place within the KlC network. In
short, the 'outcomes' of the process variables will provide the richest information to
confront with the conceptual model.
As it is impossible to explore all of the relations represented in the conceptual
model using the case study, it is useful to specify which part of the model will be
studied in the next chapter. The result is presented in Figure 5.1. The context
variables now have rounded contours while the process variables are still
represented as rectangles. The relations between the variables are divided into three
u6
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categories. One type of relation is assumed rather than assessed. These relations do
not playa role in the empirical part of this study. The assumed relations are
represented as dotted arrows. Other relations are constant within the context of this
study. These are the relations that go out from the context variables, with the
relation between 'spatial proximity' and the 'level of mutual knowledge exchange in
networks' as notable exceptions. This is because companies can compare their
proximate relation in the KIC network with non-proximate relations in other
settings. The constant relations are represented as dashed arrows in Figure 5.1. The
fmal category of relations are the explored relations. These are the relations between
the process variables and the research will yield most information on these relations,
allowing for an in-depth explorative analysis. The explored relations are represented
as uninterrupted arrows in Figure 5.1.The nature of the case study and the empirical
information that it will yield, thus, allows one to identify key variables and key
relations in the theoretical framework. These variables and relations in particular
will be confronted with the empirical information. In Figure 5.1, the key variables are
shaded and the key relations are the relations between these variables.
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Operationalization of variables
The operationalization
of variables is necessary in order to show how they are
'measured'. Although, in qualitative research, it is not possible to actually measure
the value of a variable, it is important to indicate which pieces of information relate
to which variables. Below, the context and process variables will be operationalized
in the order in which they were discussed above.
Context variables
• Developing firm-specific competencies are the deliberate outcome of a process
of knowledge creation that follows from strategic considerations regarding
innovation and competitiveness.
Operationalization:
- competitive strategy: the competitive strategy of a company specifies that its
competitive advantage is based on unique combinations of knowledge.
•

Choice for external knowledge is the strategic choice of a company to engage in
cooperative relations with other companies in the innovation process in order to
get access to relevant external knowledge.
Operationalization:
- innovation strategy: the innovation strategy of a company specifies that
external knowledge and networking play a central role in its innovation
efforts.

• Stage of the innovation process: in the 'sensitive' stage(s) of the innovation
process, external partners are not involved in the knowledge creation process.
Operationalization:
- the stage of the innovation process.
• Regional availability of knowledge: the regional presence of competent partners
means that relevant external knowledge can be acquired from regional sources.
Operationalization:
- competent partners are based in the region.
• Spatial proximity: the geography of knowledge, i.e., the exchange of embedded
knowledge is easier in proximate relations.
Operationalization:
- type of knowledge: the degree in which embedded knowledge is involved in
the knowledge exchange process,
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- distance: the physical distance between the exchange partners.
• Cultural proximity: the embeddedness of firms in the 'social context' (language,
practices, routines, values, etc.) of their region.
Operationalization:
- regional embeddedness: firms feel embedded in their region and feel it affects
their interactions with other firms.
Process variables
• Knowledge creation: learning, i.e., the process of knowledge creation through
mutual exchange between actors. Knowledge creation preferably involves a
substantial degree of embedded knowledge as this helps to create a sustainable
competitive advantage.
Operationalization:
communication:
knowledge creation essentially takes place through
communication between actors,
- embedded knowledge: skills, experiences, practices, and routines.
• Inter-firm dependency: frrms depend on each other's inputs (knowledge) for the
successful development of innovations.
Operationalization:
- specificity of external knowledge: when the external knowledge that a frrm
requires is specific, the number of potential sources from which it can be
acquired is limited and the dependencies between the firms involved becomes
stronger.
• Embeddedness: this variable has two levels. First, embeddedness exists in a given
relationship and it results from the investments each of the partners makes in the
relationship. Second, embeddedness exists in a more general context as firms can
be embedded in a sector or a regional context.
Operationalization:
- investments in the relationship: the social capital (values, norms, and patterns
of behavior) that companies share (i.e., have they known each other for a long
time?) and the effort (time and resources) that companies invest in their
relationship,
- number of relations: companies that have relations with a greater number of
other companies in their sector and/or region are more strongly embedded on
the second level of embeddedness.
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• Network characteristics: the characteristics of a network affect the network
partners' ability to interact with each other and thus to exchange knowledge.
Operationalization:
- autonomy (loca1ness): inter-firm teams are free to run their day-to-day affairs,
- shallow hierarchy (loca1ness): contributions are made on the basis of
competence rather than hierarchy,
- flexible boundaries: the inter-organizational
team is connected to the
participating organizations in terms of knowledge flows and (financial and
managerial) support given to the team.
• Trust: the confidence that partners work for mutual benefit,
Operationalization:
- (scope for) opportunistic behavior: the room that network partners have to act
opportunistically,
- openness of relations: the extent to which companies allow their network
partners access to their own stock of knowledge.
• Level of mutual knowledge exchange in networks: the variables discussed above
reflect conditions that affect knowledge exchange in inter-firm teams. The more
favorable these conditions, the more communication will take place and the more
knowledge will be exchanged.
Operationalization:
- communication: the intensity (much or litde) and the quality (extent to which
embedded knowledge is involved) of the communication related to innovation
taking place between network partners.

5.2 PROPOSITIONS
The above variables will be used to examine a number of propositions. These
propositions reflect the key arguments of the knowledge-based theory of innovation
that was discussed in the previous chapters. These propositions are introduced in
this section. Considering the explorative nature of this study, the phrase 'examining
propositions' is more applicable than 'testing hypothesis' since the research model
hardly allows for testing. The purpose of examining these perceptions, however, is
to confront the key theoretical arguments with empirical information so as to
develop a better understanding of theory.
In Chapter 3, it was argued that the process of knowledge exchange in networks
is no different from knowledge exchange within firms. This process is described by
Nonaka and Takeuchi in terms of four mechanisms of knowledge exchange, i.e.,
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socialization, externalization, combination, and internalization. These mechanisms
transform individual knowledge into collective knowledge. The present study argues
that these mechanisms can be identified in inter-firm teams working on innovation
projects so as to create inter-firm knowledge from company-specific knowledge.
Hence, the first proposition is as follows:
• The mechanisms of knowledge exchange in inter-firms team are socialization,
externalization, combination, and internalization.
A key argument of the theory of innovation discussed in the present work is that
sustainable competitive advantage results from combinations of embedded
knowledge. The knowledge materializes in unique competencies that allow a firm to
do things that its competitors cannot do (equally well). The embedded knowledge
can come from both internal and external sources. Although competitiveness is
basically a company-specific characteristic, it can be derived from collaboration in
networks. Collaboration can, thus, become an important competence. This leads to
the second proposition:
• Firm-competitiveness
depends on the combination of internal and external
embedded knowledge into unique (network) competencies.
A crucial distinction between the knowledge-based theory of the present study and
the traditional (economic) theories of innovation is the present work's claim that
companies are actually seeking to involve other firms in their innovation processes,
rather than to shield them off. The scope for opportunistic behavior, after all, is
negligible in the kind of embedded relations in which innovation takes place.
Knowledge exchange facilitates a firm's innovation efforts and competitiveness.
Consequendy, the third proposition is as follows:
• Firms are willing to exchange their embedded knowledge in embedded relations.
The exchange of often sensitive embedded knowledge in an innovation effort
depends on the network partners trusting each other. The network partners must be
certain that each will work for mutual benefit. That, in turn, depends on the
corresponding strategies that the network partners should have if they engage in
close collaboration on innovation. Corresponding
strategies, moreover, give
networks a certain stability as they embody a long-term commitment to common
objectives. There is, in other words, a relation between company strategy and trust,
on the one hand, and knowledge exchange, on the other hand. Hence, the fourth
proposition is that
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•

Corresponding strategies reflect network stability which creates trust and, thus,
facilitates knowledge exchange between network partners.

Knowledge exchange, or learning, is at the heart of the innovation process.
Learning, essentially, is a matter of people communicating with each other. The
conditions under which this process can take place effectively have long been
specified by organization theory. The present study applies these outcomes to the
context of inter-firm learning, which leads to the fifth hypothesis:
• Inter-firm learning can take place effectively only when network characteristics
are favorable.
Because the process of inter-fum learning is one of the key elements of the theory of
innovation as discussed in the present study, the conditions under which this
process takes place have been specified by three network characteristics, i.e.,
autonomy (localness), shallow hierarchy (openness), and flexible boundaries. If
favorable, each of these characteristics can facilitate the process of knowledge
exchange in inter-firm teams. This leads to three related propositions, one for each
network characteristic:
• Inter-firm teams are granted their autonomy by the participating firms, these
firms do not try to control the teams.
• People participating in inter-firm teams do so on the basis of their skills and
qualifications.
• The participating firms look upon an inter-fum team as an extension of their
organization.
The present study acknowledges spatial proximity as an important factor affecting
knowledge exchange through the mechanism of the geography of knowledge. Two
factors were identified that mediate this effect, i.e., the regional availability of
relevant knowledge and the stage of the innovation process. Together, these
elements lead to the sixth proposition:
• Firms prefer to exchange embedded knowledge with regional partners, provided
these partners are competent and the stage of the innovation process allows for
the involvement of other firms.
Cultural proximity is another factor that facilitates knowledge exchange because it
means that actors are embedded in a common regional set of values, routines,
practices, etc. This kind of embeddedness helps to create trust, which is essential to
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learning since it involves the exchange of sensitive embedded knowledge. Hence, the
seventh proposition is as follows:
• Cultural proximity facilitates the exchange of embedded knowledge.
Together, the variables and the propositions form a framework for the analysis of
the case of the KIC project and which enables a confrontation of the knowledgebased theory of innovation of the present study with empirical information
presented in the next chapter.
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6
Analysis of the KIC Project
"Close collaboration creates involvement with the product,
it becomes real. You start askintJ questions about why the
product is designed the way it is. This leads to new insi£Jhts
and better products."
A supplier in the KIC project

This chapter presents the discussion of the KIC project, the empirical part of the
present study. The interviews that were conducted for this study yielded a
substantial body of information, most of it of a qualitative nature. As indicated in
Chapter 2, this analysis, therefore, is a qualitative analysis. Data and facts derived
from the interviews are presented and discussed and, where possible, more
subjective information is used to illustrate the outcomes of the analyses. This way,
the present study capitalizes on the strengths of the case-study design by presenting
an in-depth look into the KIC project. A central aspect of the analyses on the
following pages is the confrontation
between the experiences of supplier
respondents, on the one hand, and ace respondents, on the other. The differences
and similarities between the various clusters involved in this study are also
presented. Respondents are identified using a combination of symbols. The first
symbol is a letter (A through J), which identifies the cluster the respondent is part of.
(For a description of the clusters see Chapter 2.) The second symbol is a number. For
example, the number 01 means that the respondent is a representative of the ace
R&D department, i.e., an ace engineer. The numbers 02 and 03 are reserved for lead
suppliers and second suppliers, respectively, in the various clusters. An individual
respondent can thus be identified as, for example, D-02. This means the respondent
is the lead supplier from cluster D (see also Table 6.1).
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Table 6.1: Categorization

Symbols used
A through
01

02
03
D-02

J

of respondents

explanation
identification
representative
representative
representative
identification

of the dusters inthis study (for duster description, see Table 2.1)
of Oce in a duster
of the lead supplier in a duster
of another supplier in a duster
of a respondent (Le., representative of the lead supplier of duster D)

The structure of this chapter is as follows. Section 6.1 discusses the general
characteristics of the KIC project, such as the contracts formalizing the
collaboration effort and the structure of the KIC network. In Section 6.2, the
characteristics of the clusters and the differences and similarities between Oce and
supplier respondents are discussed. Issues such as the results of the KIC project and
the characteristics and qualities of the relations between the companies involved are
discussed here. Section 6.3 addresses the spatial aspects of the KIC project. It
analyzes the role of spatial proximity with respect to the relations between the
companies involved. Section 6.4, finally, presents a summary and the conclusion of
this chapter.

6.1 CHARACTERISTICS OF KIC
The KIC project focuses on the engineering phase of the product development
process. This was discussed in Chapter 2, but it is useful to repeat some of that here.
The engineering phase starts when the functional specifications of a product or
module have been determined. For example, the stapler inside the copier has to be
able to apply a certain number of staples per minute and must be easy to reach for
users when they want to put a new supply of staples in the machine when old supply
is used up. These conditions determine a number of functions and design
specifications which are the input for the engineering process. In the KIC project,
the engineering was done by teams (or clusters) of suppliers who would work on the
engineering of a complete module whereas, formerly, Oce engineers would do most
of the engineering themselves and then have individual suppliers work on the final
engineering of separate parts. The KIC approach thus involved the suppliers in the
engineering process to a far greater extent and called on their skills and expertise to
design something new rather than on their ability to manufacture a given part as
efficiently as possible. Most of the suppliers had only limited design capabilities, and
the KIC project, therefore, was a learning process as much as it was an engineering
project. In addition to learning how to engineer, the suppliers and Oce had to learn
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to cooperate in a cluster. ace's strategy behind this new way of working is very
simple. In a broader perspective, ace wants to become a 'head and tail company' as
ace creates its added value on the head and the tail ends of its value chain. The head
in this metaphor is R&D, and the tail is the interaction with customers through
sales, after-sales, and maintenance of equipment. InR&D, ace aims to develop new
technologies and applications that will offer more value to customers than the
products of, for example, Canon and Xerox. Sales, after-sales, and maintenance is
what customers actually see of ace. If they are happy on this side, they are more
likely to buy other ace machines in the future. The middle section of the company's
value chain, i.e., production and the 'easy' part of the engineering process, is left to
suppliers, because ace does not compete with Canon and Xerox on the level of who
knows best how to manufacture a machine most efficiently. This is a precondition
for success on this market, not a key competence. Consequently, ace chooses to
commit its resources to the head and the tail ends of its value chain. It is also a matter
of specialization. ace never had a manufacturing tradition whereas suppliers are
specialized in production and related technologies. The idea behind the KIC project,
therefore, was to involve suppliers in that part of the product development process
where they can offer most added value because of their specialization. The resulting
dependency of ace on the suppliers is considered a small price well worth paying if
the overall quality of the product development process improves.
As hub of the KIC network, ace played an important role. It initiated the KIC
project and selected the suppliers that participated in it. Moreover, the suppliers
worked for ace, as ace assigned them to commercial projects. Although ace
formally was in charge of the KIC network, it left most of the operational
management to the suppliers in their various clusters. The objective was to let the
suppliers take the initiative so as to challenge them to use their skills and expertise in
the engineering process. This way, ace could make use of this body of external
knowledge. The role of the ace engineers was to provide the necessary information
and knowledge to the clusters. In practice, however, the ace engineers played a
much more prominent role as, in many case, ace had overestimated the suppliers'
engineering capabilities. This did not change Oce's position in the network, though,
as it still tried to be a partner rather than a boss and made an effort to teach the
suppliers how to engineer and how to manage a network (or cluster). The
collaboration between ace and the suppliers was based on a contract that reflected
ace's position in the KIC network as a central and dominant but not dominating
actor.
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The KIC contract
The contract formalizing the KIC project is an important piece of information as it
provides a look into the formalities of the project. These reflect some of the basic
working conditions in the KlC network. Every supplier in the KIC project had to
sign a contract with OCe'3. This was a standard contract, which, in itself is an
important clue because it means that Oce did not discriminate between established
and new relations. Suppliers Oce had worked with for many years received the same
contract as those who did business with Oce for the first time. From a transaction
cost perspective, one might have expected that, in order to minimize the scope for
opportunistic behavior, Oce would impose stricter contracts on new partners than
on those with whom it had had a long-standing relationship. A KIC contract
(agreement of collaboration) was a fIve-page document with two annexes. The first
annex specified the product, i.e., the module that the cluster had to engineer. It
provided the functional specificarions of the product, such as performance, size, cost
price, etc. In the case of the electronic control board cluster, for example, the first
annex specified the functions the control board had to perform, such as buttons to
make a copy, to magnify, etc., and how the software in the control board had to
'communicate' with the software in the rest of the copier machine. Furthermore, it
specified the size of the control board in order to make it fIt onto its designated place
on the copier machine and the maximum price at which the control board could be
mass produced. The second annex provided the project plan which basically
specified which companies in the cluster would do which part of the work at which
price and during which time span. These specifications (annex I) and the project
plan (annex 2) were very similar to the ones Oce uses for internal projects. They, too,
focus on the general technical aspects of the project but leave the engineers
considerable discretion to work out the project as they see fit - as long as they
remain within the time and budget limits allowed to the project. The contract itself
gives a detailed description of the procedural aspects of the project. It specifies that
the suppliers in the clusters have to appoint a lead supplier who will be the cluster
coordinator and who will be the liaison between Oce and the cluster. The contract
also specifies that the cluster members must meet at least every two months to
discuss the progress of their work and that the minutes of these meetings must be
forwarded to Oce. Furthermore, the cluster coordinator, or lead supplier, is
responsible for submitting progress reports on the cluster's activities to Oce on a
regular basis. Again, this is not unlike the procedures that Oce's internal projects
have to follow.
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Specific clauses in the contract for the suppliers concern secrecy, publication,
and property rights. Suppliers were forbidden to provide third parties with any
information related to their cluster's project; they were not allowed to publish
anything on the KIC project without prior approval of ace; and all outcomes of the
KIC projects other than production or company-specific
techniques were
(intellectual) property of ace. This included, for example, blueprints, prototypes,
reports, etc. Moreover, the suppliers were banned from working on the
development of similar products to avoid possible conflicting interests for ace for a
period of three years. These kinds of clauses, however, are very common in cases of
joint product development, and they did not place the suppliers in a disadvantaged
position nor did they make them dependent on ace when compared to what is
common practice in the industry. In fact, the contract has no clauses specifying
sanctions in case suppliers did not meet deadlines, exceeded budgets, or failed to
comply with their procedural obligations other than the possibility for ace to
terminate the contract. However, had ace actually terminated a contract (which it
did not), it would face the problem of fmding a suitable replacement to complete the
project. Terminating a contract, therefore, was not a very attractive option for ace.
In several clusters involved in this study, deadlines were missed and budgets were
exceeded without this having any consequences for the suppliers involved. It only
resulted in ace putting more effort into the project than it had originally anticipated.
In short, the contracts imposed few constraints and obligations on the suppliers.
They were basically just expected to engineer, keeping in mind the 'rules of good
conduct.' If the engineering ran into unforeseen difficulties leading to deadlines
being missed and budgets being exceeded, then this, apparently, was not a big issue
for Oce.
On the other hand, ace did not impose any obligations on itself. In the five-page
contract, only one paragraph of twelve lines discussed aces obligations towards the
clusters. It specified two things. First, it obliged ace to provide knowledge and
information to the clusters in as far as ace thought it was necessary for the
implementation of the projects. This is a case of self-interest. If ace wanted the
clusters to 'get off the ground,' it had to provide knowledge and information, but the
contract certainly did not give the suppliers free access to aces knowledge. In
practice, though, ace engineers could provide knowledge to the suppliers virtually
at their own discretion. Secondly, the contract obliged ace to negotiate with the
members of a cluster on their producing the newly developed module for ace. In
other words, suppliers were not promised any production orders as a reward for
their engineering efforts. As far as ace was concerned, there were two different
trajectories. The engineering trajectory was the responsibility of aces R&D
department and production was the responsibility of the purchasing department.
Theoretically, therefore, ace could have the KIC suppliers do the engineering while
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leaving the production to other (i.e., cheaper) suppliers. Obviously, suppliers were
not happy with this clause, but both sides soon learned that outsourcing engineering
and production to different suppliers was not really an option for Oce. Firstly,
allocating production to new suppliers means that they have to go through a
learning curve first in order to familiarize themselves with the product. Moreover,
the suppliers who did the engineering used company-specific skills and techniques
to develop the module, which would make it very difficult - if not impossible - for a
new supplier to make exactly the same module. Using cheaper suppliers to do the
production, therefore, could actually lead to higher costs.
The absence of safeguards against opportunistic behavior in the KIC contract is
difficult to explain from a transaction-cost
perspective. Oce engages in a
collaboration effort with a large number of suppliers but has few guarantees that the
effort will produce any results. The same goes for the suppliers. They had to invest
heavily in their engineering capabilities without any formal guarantee that their
investment would payoff
in terms of new production orders. In fact, the
contingencies and uncertainties involved to the KIC project are such that
transaction cost economists would most likely advice against Oce outsourcing
engineering activities. Yet, that is what Oce did, and it did so on the basis of an 'open'
contract. The question, then, is what reasons Oce may have had to work with this
contract. Keeping in mind Oce's strategy, the company wanted to involve suppliers
in the engineering process in order to use their knowledge. Moreover, neither Oce
nor the suppliers involved in this study had any experience with this way of working
in which suppliers work independently on the engineering of complete modules. In
other words, the KIC project was a learning exercise. Dr. Knibbe, manager of
external projects with Oce R&D, acknowledged this in an interview, arguing that
"KIC is a learning exercise. Relations between Oce and suppliers are very open, and
Oce does not set out to punish suppliers for the mistakes they make. KIC is a
learning exercise for both the suppliers and Oce. Inorder to minimize risks, Oce has
parallel projects running internally." This is unusual, to say the least, from a
traditional efficiency point of view. The fact is, however, that Oce combined two
objectives in the KIC project, i.e., learning and engineering, and that it accepted that
the first objective could not be achieved without compromising on efficiency in the
case of the second objective. With this in mind, the KIC contract fits nicely into the
knowledge perspective of the present study. In the theoretical chapters, it was
argued that knowledge must flow freely between organizations if the companies
involved want to learn from each other's knowledge. Oce, in this case, wanted to use
the production techniques and skills from the suppliers in its engineering process.
This implied, however, that Oce first had to teach the suppliers how to engineer, as
most of them had little experience. The suppliers, in their turn, recognized the need
to extend their skills and competencies into engineering, and they saw the KIC
130

6 ANALYSIS

OF THE KIC PROJECT

project as a welcome opportunity to experiment. Against this background, the
contract makes perfect sense, for it does not constrain any of the participating firms
to engage in knowledge exchange. Moreover, even though the contract was rather
open, the scope for opportunistic behavior was nevertheless limited. Both Oce and
the suppliers involved in this study had made a strategic choice for collaboration on
engineering and were, therefore, committed to the KIC project. The contract,
therefore, did not need to provide safeguards against opportunistic behavior as it
was in the best interest of all participants to work constructively with their partners.
In sum, on the assumption that, for reasons of self-interest, every supplier would
work trustfully in the KIC project, Oce could afford to have an open contract, thus
contributing to an open atmosphere - an atmosphere of trust - which, in its turn,
facilitated knowledge exchange between the companies involved.
Organizational

structure

The scale of the KIC project was substantial. It involved some 40 suppliers in 20
different clusters, with some suppliers participating in more than one cluster. As
mentioned in the discussion of the KIC contract, each cluster had a lead supplier
who was formally responsible for the management of his cluster. The present study
involved 14 suppliers in 10 clusters. The network structure of this part of the KIC
project is presented in Figure 6.1 and is representative for the whole of the KIC
network. The figure clearly shows the core/ring-structure of the KIC network,
which reflects Oce's outsourcing strategy. Oce wants to maintain close relations
with selected main suppliers - the first-tier suppliers - while leaving the
coordination of the second-tier suppliers to these main suppliers. Oce is by no
means the only major company to follow this strategy", and suppliers have
responded by trying to become either main suppliers (first-tier category) or
specialized suppliers (second-tier category), depending on their capabilities and
long-term strategies. Adopting this type of network structure for the KIC project
allowed all companies involved to practice their roles.
The figure shows the composition of each of the clusters (A through J) involved
in this study. An Oce engineer was attached to each cluster; they are visualized by
the smaller circles inside the large circle in the center of the figure which symbolizes
Oce. An arrow connects the Oce engineers to the lead suppliers of their respective
clusters. The lead suppliers are represented in the inner ring of small circles around

'" In the German car-making industry, for example, companies have followed similar
strategies for several years (cf. Cooke and Morgan 1998). and Oce acknowledged that
the inspiration for the KIC project largely came from examples in the car-making
industry.
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Figure 6.1:The KIC network structure

Oce, The lead suppliers, in turn, are connected to the other suppliers in their
clusters, who are represented as small circles in the outer ring. There are a few
irregularities in this pattern. Firstly, in cluster B, the lead supplier (B-02) is
represented in the outer ring, because, in this cluster, an independent coordinator
(an engineering bureau) was put in charge of the management of the cluster.
Company B-02 could thus learn how to manage a cluster from a more experienced
company and become a cluster coordinator itself in future projects. Secondly,
clusters F and G have the same lead supplier. Both clusters concerned different
projects and, therefore, had different Oce engineers attached to them. Moreover,
both projects were carried out at different times. Thirdly, only one supplier was
involved in cluster I, making it a bilateral collaboration project rather than a cluster.
Company 1-02, moreover, was an ICT company, and they playa somewhat different
role than their counterparts from the manufacturing industry. The arrows between
the companies represent formal lines of communication and hierarchical positions.
It is important, however, to keep in mind that the second-tier suppliers, too,
maintained intensive communication with each other, which, of course, is the
purpose of having a cluster. Moreover, informal communication often bypassed the
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formal communication channels. Although the second-tier suppliers were not
supposed to frequently communicate with the Oce engineer of their cluster, Oce
engineers were often heavily involved in the engineering process. The final
characteristic of Figure 6.1 is that it shows where the respondents were located.
Respondents are shown as shaded and tagged circles. Notice that, in duster A, two
Oce engineers were interviewed, a and b, because the first one was replaced at some
point during the project. This occurred in several projects as they, generally, took
more time than had been anticipated, and Oce wanted to have someone with a fresh
look continue the project. As can be seen in the figure, respondents were distributed
more or less evenly over the dusters involved in this study.
In order to understand how the engineering (the knowledge exchange) took
place, it is important to look at the organizational structures of the individual
clusters. The basic structure was dictated by the structure of the KIC network. In
addition, every duster made some sort of distinction between the management and
the engineering levels. Basically, the management level was responsible for the
formal, contractual side of the projects, and the engineers focused on the technical
contents. At this point, there is some variation in the dusters involved in the present
study. Unlike the other clusters, cluster D adopted a structure in which managers
and engineers held joint meetings. In the other clusters, managers and engineers
held separate formal meetings, which allowed the engineers to focus on the
engineering without having to worry about contracts, and it ensured that managers
would keep to the main lines of the projects without losing themselves in
operational details. This division of labor was not followed in cluster D, as can be
observed in Figure 6.2. In this particular duster, the lead supplier (supplier I)
maintained communications with Oce, both at management and engineering levels.
Managers and engineers in each of the companies involved, of course, kept in dose

Figure 6.2: The integrated

model

Figure 6.3: The separated

model
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contact. The three suppliers in this cluster had one formal communication structure
which included both managers and engineers. In informal settings, the engineers
met without the managers to work on the engineering, but decisions had to be made
in the formal joint meetings. Hence this organizational model will be referred to as
the 'integrated model.' The lead supplier in this cluster insisted on this structure as
he believed that managers should be fully informed on the project at all times. The
shaded rectangles in Figure 6.2 represent the people interviewed in this cluster. The
common organizational structure of the clusters involved in this study is
represented by cluster H (see Figure 6.3). The most important difference with cluster
D is that, in this case, the engineers of the three suppliers involved held separate
meetings. They formed a semi-autonomous project team as they were free to make
their own decisions concerning the engineering part of their project. Hence, the
engineers from the three suppliers involved are placed outside the boxes
representing their respective companies and in a separate box with dashed contours.
This model will be referred to as the 'separated model.' The shaded rectangles, again,
represent the respondents in this cluster. It must be stressed that, as in cluster 0, the
arrows connecting the boxes
represent the formal lines of
communication
and that
informal
communication
could often bypass these
formal lines. However, by
introducing
a separate
structure for the engineers,
much
of the informal
communication now became
formal, not formal in the
sense that communication
between the engineers took
place in formal meetings but
in the sense that the day-today communication between
Figure 6....: Separated model with co-ordinator
the engineers
and the
decisions they reached were now sanctioned. This approach was favored by all but
one of the respondents in this study (the exception being the lead supplier of cluster
D) because it allowed the engineers to do their work without managers looking over
their shoulders. This, the respondents argued, stimulated the creativity engineers
need when they have to solve technical difficulties.
A variation on the separated model was used in cluster B. Still following the
structure of the separated model, this cluster had an independent coordinator (an
134
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engineering bureau) managing the cluster and maintaining communication with Oce
(see Figure 6.4). What is most interesting for this study is how the organizational
structure affected communication and hence knowledge exchange between the
companies involved. Did it hinder or facilitate the free flow of knowledge? There are
two arguments that say that the organization structure favored knowledge
exchange. Firstly, the organizational structure was kept simple. This made it easy for
anyone in the network to find a counterpart to discuss matters with. The
organizational structure, in other words, was very transparent, which is generally
considered a favorable characteristic. Secondly, informal communication was never
a problem. In addition to formal meetings, particularly the engineers had every
opportunity to meet in informal settings (see also under 'engineering and knowledge
creation' in section 6.2). As informal settings, such as discussions on the work floor,
are ideal locations for the exchange of embedded knowledge (cf. Nonaka and
Takeuchi 1995) and as the exchange of embedded knowledge was crucial to the KlC
project, the organizational structure of the KlC project thus facilitated rather than
hindered the creation of knowledge. The differences in organizational structure
between the clusters is not particularly relevant at this point. As argued in the above,
the difference between cluster D and the other clusters in this study concerned the
formal lines of communication, and, more particular, the participants in the formal
meetings. However, the real work, the engineering, was not done in formal meetings
but in the day-to-day interaction between the engineers. At this point, in terms of
(informal) organizational structure, there was no difference between cluster D and
the other clusters. In sum, the transparency of the organizational structure and the
ease with which the engineers could discuss matters with one another outside the
formal communication channels are an indication that the boundaries between the
organizations
in the various clusters were very flexible. Put differently,
organizational boundaries in the KlC project were not an obstacle to knowledge
transfer. Only in one cluster, cluster C, did Oce refuse to share knowledge with
suppliers. This, however, had nothing to do with the organizational structure. The
objective of this cluster was to develop a toner dosage system. Toner, however, is
one of Oce's most important sources of competitiveness and hence one of Oce's best
kept secrets. A shared body of knowledge involving toner, therefore, never emerged.
Again, this was not due to a deficient organizational structure. It rather shows that,
when a company's core technologies are involved, including other companies in
engineering may not be a very good idea. In another cluster, a smaller supplier
argued that he did not get sufficient response from a larger supplier. The
representative of this larger supplier had to "get back to his manager" frequently. In
other words, he did not have a free hand. This may be due to larger companies being
ill suited to working in small teams, although Oce proved the exact opposite. In any
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case, company-specific factors rather than the organizational structure seemed to
have hindered knowledge exchange in this cluster.
The opinions of the suppliers about the organizational structure confirm that it
favored knowledge exchange. In the words of one of them, "the organizational
structure really only had advantages: open communication, knowledge is available in
the right places, quick communication, and integration of specialist knowledge in
the product." One supplier experienced both the integrated and the separated
structure. The integrated approach he found not feasible because it burdened both
managers and engineers with issues that were beyond their competencies. In
retrospect, this company had an outspoken preference for an organizational
structure in which management and engineers are separated. In cluster D, the lead
supplier insisted on an integrated structure, much to the discontent of another
supplier involved in that cluster who strongly preferred the separated approach.
These examples justify the conclusion that, in the eyes of the suppliers, the separated
structure is the best approach. Another important factor that contributed to flexible
boundaries was the involvement of the ace engineer. Several suppliers mentioned
that the role of the ace engineer in their clusters was important as this person
"could get things done within the ace organization." Another (lead) supplier
observed that he "made a perfect team" with the ace engineer in his cluster. Inshort,
the suppliers felt that the boundaries between the partners in a cluster, including
ace, were very flexible and that the organizational structure favored knowledge
creation.

6.2

CHARACTERISTICS OF THE CLUSTERS

The main body of the research results is presented in this section. The discussion
focuses on issues such as the results of the KIC project and the qualities of the
relations between the actors and relates this to knowledge exchange as it took place
in the KIC project.

Profile of the clusters
This section presents an overview of the main characteristics of the clusters involved
in this study (for a summary, see Table 6.2). These characteristics will be used as
'input' for the analyses later in this chapter. The KIC project started in 1994 and
ended in December 1998. The clusters involved in this study cover this entire period.
The duration of the clusters ranged from 19 to 55 months. Only one cluster in this
study (cluster B) was completed on time. Cluster C was canceled after 19 months.
The project budgets varied between 80,000 and 770,000 euros, but most clusters
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spent more money than foreseen, in one case (cluster H) over 100% more. Only
cluster G was completed for the anticipated 300,000 euros, and cluster B was
completed under budget. This proves that the suppliers were poor planners and
poor calculators. Following the KIC contract, they had to make a project plan for
their cluster specifying budget and duration. The above figures, however,
demonstrate that Oce and the suppliers were right when they argued that most
suppliers had little or no experience in engineering. In this light, it is striking to see
that the technical complexity of most projects was high. This was mainly due to the
fact that the functional specifications for those projects (i.e., the input for the
engineering) were not clear and/or that the objectives of the projects were not
properly defmed. In other words, the projects were, partly at least, development
projects and not merely engineering projects. Development comes before
engineering in the product development process (see Chapter 2). One of the lessons
of the KIC project is that, when engineering is complicated enough for most
suppliers, development is a bridge too far. The involvement of the Oce engineers in
the clusters, i.e., the extent to which they participated in the engineering, seems to
have no relation with the complexity of the projects. In the three clusters in which
the involvement of the Oce engineer was moderate, the technical complexity was
high. In two of these clusters, however, an engineering bureau was involved. As
engineering was the specialization of these bureaus, the Oce engineers, arguably, did
not have to intervene in these clusters. In cluster G, no engineering bureau was
involved, but the lead supplier in this cluster, company F/G-02, had previously
participated in cluster F. He was therefore more experienced, and this perhaps
allowed the Oce engineer to stay in the background.
Company F/G-02 certainly learned some 'new tricks' in the course of the KIC
project as it was upgraded from 'jobber' to 'main supplier.' By the time cluster G
started, in March 1997, cluster F had already been operational for almost three years.
Arguably, in cluster G this company could capitalize on the experiences it
accumulated in cluster F. The organizational structure has been discussed
sufficiently in the above. It is interesting to see, however, that, although the
organizational structures were more or less the same for all clusters, the frequency
of formal meetings varied from once every four weeks to weekly. It is important to
keep in mind, however, that most knowledge exchange did not take place in these
formal meetings but in the (informal) day-to-day interaction between the engineers.
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Table 6.3: Supplier characteristics
Company

A-02
B-02
C-02
D-02
D-03
E-02

F/G-02·
F-03
G-03
H-02
H-03
1-02
J-02
J-03

2

*
n.a.

Activity

manufacturing
ICT/automation
manufacturing
manufacturing
manufacturing
manufacturing
manufacturing
manufacturing
manufacturing
manufacturing
manufacturing
ICT/software
manufacturing
engineering

OF THE KIC PROJECT

(1997 and/or 1998)

Number of
persons
employed'
350
19
90
50
50
175
212
50
700
300
50
250
95
70

Parr of'a

larger
conglomerate
yes
no
yes
yes
yes
yes
yes
no
yes
no
no
yes
yes
yes

Annual
turnover
inmillion€
113·5
0·7
10.0
4·5
4·5
27.2
18.2
4·5
79·4
36.3
4·5
36.3
8·4
4.1

R&D/
engineering
effort'
5%
90%
3%
4%
10%
10%
6%
10%
n.a.
3%
1%
88%
2%
86%

Number of persons employed with the company involved in the KIC project, i.e., the present
study
The percentage of annual turnover spent on R&D and/or engineering, or the number of
employees working on R&D and/or engineering as a percentage of the total number of
employees
The figures on this line pertain to the whole conglomerate, not just the company (F/G-02)
involved in the KIC project
not available

In addition to this profile of the clusters, it is important to discuss the
characteristics of the suppliers involved in this study (see also Table 6.3). Most of
them are manufacturing firms, but their size in terms of number of employees varies
widely. The majority of companies involved in this study are part of a large
conglomerate. In most cases, this means that the companies belong to a group
consisting of several companies, such as the Van Geel or VDL groups. Inother cases,
the supplier owned other companies. Several companies, also some smaller ones,
own manufacturing plants where high volume production is done that requires little
specialization. These subsidiaries were sometimes located as far away as the Czech
Republic, obviously for reasons of cost benefits. In all of these cases, however, the
companies involved in the KlC project were fully independent companies. Annual
turnover is, roughly speaking, related to the size of a company. In other words,
larger companies tend to have a higher annual turnover. The relation between
R&D/engineering
efforts and size, however, is not as clear. The ICT and
engineering companies make the highest R&D/engineering efforts, as engineering is
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their core business. Some of the smaller manufacturing firms also show relatively
high R&D/engineering efforts, because these companies have adopted engineering
as a key part of their competitive strategy. For manufacturing firms, the
R&D/engineering efforts thus express their strategy rather than their size.

Engineering and knowledge creation
The technical aspects of the clusters illustrate how the engineering - and, therefore,
the knowledge exchange - took place. For reasons of confidentiality, it is not
possible to go into detail about the engineering process, but a brief description of the
technical objectives of the clusters nevertheless gives an impression of what the KIC
project set out to do. Below, six out of the ten clusters involved in this study are
discussed briefly. Though similar information on the remaining clusters was not
available, this discussion still gives a complete overview of the technical side of the
KIC project. The aim of the discussion is to show the (technical) complexities of the
engineering, as these had implications for the process of knowledge exchange
between the companies involved.

•

•

•

Cluster A: Funnel (transport module for paper). The funnel is an independent
module within the new color copier. It is a transport module for a sheet of
paper with toner on it that is still soft, right after the complete toner image has
been applied on the paper under high pressure and high temperature. The
functionality of the funnel has been proved by Oce, but the engineering has to
be taken a step further in order to make it ready for production.
Cluster B: PUIK (user interface operation module). The objective of this project
was to realize a user interface, an operating module, for a new generation of
color copiers. A copier increasingly derives its functionality from its ability to
integrate into the customer environment. It is no longer stand-alone machines
that matter but a system of presentation on paper that can integrate a great
many different flows of information. At the time of the start of this project, the
integration of a copier in an information network was completely new for Oce,
and through this cluster Oce wanted to use the expertise available in the region
in this field. The main objective of this cluster was to enable the integration of
the operation module into existing network software programmes, and thus
link the copier to other office machines, e.g., personal computers.
Cluster C: TOSUP (toner dosage system). The objective of this project was the
functional development of a new toner dosing system for a new generation of
color copiers. The new color copier has seven picture-forming units that must
each be supplied with its specific toner. The units hold a small supply of toner
and must, therefore, constantly be resupplied during the copying. The dosing
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mechanism is the heart of the system. The purpose of this mechanism is to
supply the picture-forming units with a stable amount of toner from the
reservoirs. During this dosing, the toner is not to be thermally or mechanically
disturbed as this will change the structure of the toner which, in turn, could
cause malfunctions in the picture-forming units.
Cluster D: 220 volt electrical control board. The objective of this cluster was the
engineering of the main electrical control board for the new color copier. This
control board has a crucial function as it administers all 220 volt units in the
copier, such as the various motors and heaters. It is also a socket and provides
low voltage mains supply. The purpose of the engineering in this cluster was to
lower the cost price of the main electronic control board and to make it
conform to international norms and standards on harmonization and voltage
fluctuation and safety.
Cluster E: Hi[Jh velocity stapler. The high velocity stapler is part of the finisher
unit which is attached to the end of the copier machine. In the finisher unit,
stacks of paper from two to seventy sheets are sorted out and provided with no,
one, or two staples. An important engineering aspect is that the functional
copying capacity (the number of copies per minute) must be linked to the
capacity of the stapler. In addition to aspects of motion and velocity, the stapler
must also be accessible in order to replace empty staple cases, and the noise of
the stapling must be reduced.
Cluster F: Blass transfer cylinder. The glass transfer cylinder is applied in the
warm process functions of the copier. Flanged bearings attach the cylinder to a
frame in the copier. Inside the glass cylinder, two halogen radiators are placed
as a heating device which can produce various temperatures when the machine
is turned off. When the machine is operative, rollers are pressed onto the
cylinder, and the complete toner image is subsequently transferred to the
receiving material (i.e., a sheet of paper). The objective of this cluster was to
develop a new, cheaper, and more reliable production technology for glass
transfer cylinders with improved specifications for the new generation of color
copiers.

From the above discussion it is clear that each cluster involved several 'disciplines.'
In the manufacturing industry, a discipline is not understood in terms of a scientific
line of inquiry and teaching but as a set of related activities in the field of R&D,
engineering, and production. Examples of disciplines are sheet metalworking,
electronic engineering, glass technology, and, increasingly, ICT. These disciplines,
and many others, have played a role in the various KIC clusters. In some cases, the
more advances suppliers define a discipline in broader terms than the abovementioned examples. These suppliers are specialized in motion control, for example.
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This concerns the ability to engineer and manufacture moving elements, making use
of mechanical and electronic knowledge. The high-velocity stapler is such a moving
element, and engineering the stapler was not so much about developing the stapler
but about making a moving object that could staple. It was the motion that presented
the engineering challenge, not the stapling. Another example of a more advanced
discipline is induction. In this case, the objective is no longer to develop a
transformer but to find solutions based on induction. The transformer then
becomes the means to implement a solution; it is no longer an end. Suppliers usually
only specialize in one or two disciplines because of the specialization motto that has
led the manufacturing industry for more than a decade. The objective of the KIC
project was to combine several disciplines in one cluster in order to engineer a
complete module. Whereas suppliers were used to working with a monodisciplinary approach - i.e., to do a limited amount of re-engineering of an individual
part that Oce had designed for them - they now had to adopt a multi-disciplinary
approach to engineer a complete module based on functional specifications. This
involved a substantial degree of knowledge exchange between the suppliers as they
had to develop some sort of understanding of each other's disciplines, or the
suppliers would not be able to develop a joint solution to the engineering problem
presented to them, which, after all, was the objective of the KIC project. For
example, in the case of cluster P, a metal company, a glass company, and a company
specialized in glues worked together to develop a glass transfer cylinder. The glass
company made the glass cylinder, the metal company made the metal frame holding
the cylinder and connecting it to the interior of the copier machine, and the glue
company provided the glue that glued that glass cylinder to its metal frame. One of
the major challenges of this particular cluster was heat. When operative, a copier
produces a lot of heat, and glass, metal, and glue all behave differently under hightemperature conditions. So in order to make the glass transfer cylinder module, first,
perform according to Oce's specifications under high temperatures, second, stay in
one piece when the machine is turned off and starts to cool, and, third, go through
the same process many thousand times during its life cycle, the companies involved
had to know how their materials behaved under conditions of high temperature. For
example, if the metal frame expands too much when heated, it may crush the glass
cylinder. Therefore, the metal company had to use a kind of metal that expands only
a little, and the glass company had to develop a strong kind of glass that could resist
the pressure of the metal frame. Both companies, therefore, have to understand, not
just know, how the material of the other company behaves in order to find an
optimal solution within their own discipline. To make matters even more
complicated, the characteristics of glue, too, change when temperatures change, and
not every kind of metal is equally cohesive. This meant a special glue had to be
developed that would hold on the metal of which the frame was, and on the glass
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cylinder. Other clusters faced similar problems, as can be observed from the
discussion of the cluster in the above.
From a knowledge perspective, a company's ability to master a discipline is at
the heart of its competitive advantage. The more a company knows about its
discipline and the better it is able to translate that knowledge into concrete solutions
and products, the stronger the competitive position of that company will be.
Mastering a discipline thus involves creating a substantial body of embedded
knowledge. As one supplier observed, "induction is a specialization that cannot be
acquired from reading books" (Derix 1998: 44). The difficulty is clear: working
together on engineering requires companies to exchange parts of their respective
embedded knowledge. The question why the companies involved in the KIC project
did so and took the risk of their embedded knowledge falling in the hands of
competitors will be discussed later. At this place, the focus is on how they exchanged
embedded knowledge. The formal lines of communication have been discussed
earlier. All clusters had regular meetings where the progress of the work was
discussed, priorities were set, and decisions were made. Oce, too, was kept informed
through formal channels. But that is only part of the story. Formal meetings,
according to Nonaka and Takeuchi (1995) are hardly the place for exchanging
embedded knowledge. In any case, most knowledge was exchanged on the
'workfloor,' that is, in the interaction between the engineers while they were
working on the project and the informal day-to-day communication between team
members working on the same job. The engineers used various mechanisms to
interact with each other, ranging from telephone conversations and electronic data
exchange (such as e-mail and facsimile messages) to face-to-face communication
where they would often sit together around a prototype of their module to
experiment with it and to demonstrate what it could and could not do. Even in the
cluster that used the 'integrated' organizational structure, the engineers could
informally discuss among themselves as often as they liked. They could not make
decisions themselves, but, in terms of the present study, this means that their
autonomy was compromised, not their ability to exchange knowledge.
The fact that engineers could bypass the formal communication channels and
directly communicate
with each other resulted from the shortening
of
communication lines in the KIC project. In earlier projects, communication between
the companies involved was kept to a minimum and took place through the sales and
purchasing departments of the companies involved. An engineer from a supplier
who needed information from Oce, for example, had to communicate this to the
sales department of his company, which would then contact the purchasing
department of Oce, which would pass on the request to the Oce R&D department.
The answer followed the same route back. This is the bow tie model of
communication as shown in the upper half of Figure 6.5. Needles to say, this model
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of communication is not very efficient and ill suited to exchange embedded
knowledge. In the KIC project, an altogether different approach was followed, an
approach that reflected the way communication was organized in Oce's internal
projects. Specialists from various sections of the Oce R&D department work in
temporary project teams and communicate directly with one another instead of
through their respective heads of section. In the case of the KIC project, the
specialists were engineers from various suppliers. While engineers were occupied
with the technical part of the projects, the formal side was dealt with through direct
communication between management and sales/purchasing representatives of the
companies involved, usually in the formal periodic management meetings. This is
the triangle model of communication in Figure 6.5.
An important characteristic of the triangle model of communication is that it
fades the boundaries between organizations. In one of the clusters, cluster I, an
engineer from the supplier was even stationed at the Oce R&D department for six

Ad.lpted

from Derix

(1998)

Figure 6.S: Communication models

months prior to the start of the project in order to 'experience' what kind of
company Oce was. The direct communication between members of different
144
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organizations makes the triangle model particularly suited to exchanging embedded
knowledge. This can be demonstrated by looking at how the respondents in this
study discussed knowledge exchange in the KIC project.
With respect to the level of communication and knowledge exchange,
respondents" from Oce clearly see an increase when they compare the KIC project
with earlier engineering efforts. "In the KIC project, more knowledge is exchanged
than in earlier cases" one respondent argued. Other respondents said that "a lot of
knowledge is exchanged between the companies involved." A third example of the
increased communication comes from an Oce engineer's observation that "intensive
collaboration takes place between Oce and the suppliers on the work floor."
Although respondents referred to both face-to-face and electronic communication
when asked about the level of communication, they greatly valued face-to-face
communication (see also Section 6.3). In short, the general feeling among Oce
respondents was that the level of communication between the partners in the KIC
project was certainly higher than in earlier cases. This means that there was more
opportunity to exchange knowledge and, hence, to innovate. The question is
whether the KIC project provided the opportunity to exchange embedded
knowledge. According to Oce respondents, this was certainly the case. Respondents
were not familiar with the terminology of this study, such as embedded knowledge
and codified knowledge. Yet, their answers speak for themselves. One Oce engineer
said that "because of the fact that suppliers are involved, not all of the engineering
takes place at the Oce plant in VenIo. This means that you have to communicate
through formal channels with the suppliers from time to time. However, you cannot
put everything in writing." Many Oce respondents referred to the personal nature of
knowledge arguing that "expertise is in peoples' heads. You have to have these
people working together to make the project a success." Or, "the success of
collaboration is related to people. It is about the knowledge in their heads and the
personal contact." The observation, finally, that "it is a creative process; you have to
have your nose on the machine" could have come from the theoretical part of this
study. Clearly, Oce engineers considered embedded knowledge essential for the
success of their projects. It seems safe to conclude that Oce respondents saw the
interaction and communication between the companies involved as an effective way
to exchange and learn from each other's "specific knowledge" (a phrase used by
almost all respondents).

15

Answers from respondents are placed between double quotation marks. However,
these are not their exact answers. As the interviews were in Dutch, the original
answers have been translated and stylized in order to maintain a readable and
academic text.
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Evidence of embedded knowledge being exchanged in the KIC project can be
found in the suppliers' answers, too. One supplier, for example, argued that "a
physical confrontation with the product you are working on is important to
understand it, to demonstrate how it works." This, clearly, is an example of someone
identifying embedded knowledge as an important factor. Similarly, another supplier
argued that, in order to do a good job in engineering, "you have to know about the
functionalities of the machine you are engineering, about the customs and the ways
of working of your partners, and about what it is that the client wants to do with the
machine." Again, these are examples of embedded knowledge, this time related not
only to technology but also to collaboration with partners. Moreover, many
companies quite simply argued that knowledge is often person-embedded. As for
the different mechanisms of knowledge conversion, several companies argued, for
example, that "through certain mechanisms and procedures you can go from
personal knowledge to company practices." Without identifying the different
mechanisms of knowledge conversion, these companies, obviously, were aware of
the multi-phased nature of the knowledge conversion process. In addition, many
companies acknowledged the need for face-to-face communication with regard to
knowledge exchange. Electronic communication is ideal to exchange "most of the
technical information," they argued, but in order to exchange "knowledge and ideas
it is necessary to meet face to face." In terms of the present study, the suppliers
arguably realized that codified knowledge (the technical information) requires
different exchange mechanisms than embedded knowledge (the ideas). The
suppliers in this study often referred to the latter as "looking in each other's
kitchen."
What follows from this discussion is that embedded knowledge plays an
important role in the engineering process. In fact, it shows that engineering is about
exchanging and creating embedded knowledge. The companies in the KIC project
tried as much as possible to eliminate barriers that hinder the free flow of knowledge
between organizations. They did so, first, by separating engineers from managers in
order to allow the engineers to concentrate on the technical side of the projects
without managers looking over their shoulders. The engineers were free to make
decisions concerning the engineering, as long as they stayed within the financial and
time limits of their projects and kept to the functional specifications set by ace. In
terms of the network characteristics identified in Chapter 4, the KIC clusters
therefore had a substantial degree of autonomy. Secondly, the triangle model of
communication ensured that the exchange of (embedded) knowledge between
organizations could take place without organizational structure being a problem. In
terms of the present study, this means that the boundaries between the companies
involved were very flexible. In other words, the engineering process benefited from
two favorable network characteristics (autonomy and flexible boundaries), which
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enabled embedded knowledge to flow freely between the companies involved.
Together with the identification of embedded knowledge actually playing an
important role in the engineering process, this is a highly significant outcome.
Embedded knowledge was identified where it was expected: in the engineering
process, and the network characteristics were also in line with the theoretical
considerations from Chapter 4.
The actual process of knowledge creation, however, is more difficult to
establish. Although respondents mentioned several mechanisms of knowledge
transfer, such as meetings, electronic data exchange, face-to-face discussions,
reports, etc. it is not clear, for example, in which order they were applied. The
knowledge spiral from Nonaka and Takeuchi (1995) suggests such an order,
although they argue that the mechanisms of knowledge creation they identify
(socialization, externalization, combination, and internalization) can also occur
simultaneously. They certainly seemed to do so in the KIC project, which confirms
the suggestion that knowledge creation is an iterative process. However, there is no
evidence that a knowledge spiral emerged. It is easy enough to imagine that it did,
but there is no proof. In the case of the glass transfer cylinder, for example, the
company-specific knowledge of glass, metal, and glue had to be made explicit in
order for the other companies involved to understand it. This could have been done
by each company putting in words and images how their material behaves under
conditions of high temperature (externalization). In meetings, emails, facsimile
messages, etc., the companies will have combined their knowledge (combination),
thus creating a body of shared knowledge, and each company will have internalized
that shared body of knowledge (internalization). Socialization of knowledge will
have occurred at times when engineers from the companies involved discussed
technical challenges with each other and when they sat around a prototype of their
cylinder and tested its performance. In other words, it is more than likely that
knowledge creation took place in accordance with the mechanisms identified by
Nonaka and Takeuchi (1995), but there is no proof. Neither is there proof of a
knowledge spiral coming about. As a metaphor, the knowledge spiral is certainly
valuable in visualizing how knowledge creation takes place, but fmding traces of it in
practice proves to be difficult.
Results of the KlC project
The direct outcomes of the project have been discussed earlier in this section. Except
cluster C, all clusters in this study reached their engineering objectives. On the other
hand, many of the modules in the KIC project are highly specific to Oce. The
suppliers involved cannot apply the techniques used in the KIC project for other big
companies. They may have learned how to engineer, but their 'product' cannot be
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sold to other companies. The glass cylinder is such an example, as is the sheet
receiving unit. These modules can only be used in copiers and printers. In Europe,
however, Oce is the only manufacturer of copiers and printers with research
facilities. Inorder to enable suppliers to practice what they have learned, they must
use the same techniques for other companies, too. That way, their skills will
improve, making them better partners for Oce in future projects. However, only in a
quarter to a third of the KIC clusters was the module 'copier independent.' The
lesson Oce learned from this is that it has to defme engineering projects more
carefully and do more preparatory work itself. However, one of the main reasons for
having the suppliers involved was to do a better job on engineering. It is beyond the
scope of this study to assess the (technical) qualities of the modules engineered in
the KIC clusters and compare them to modules in which no suppliers were involved.
Therefore, the analysis will have to be based on opinions of the respondents. A little
more than half of them (IS, or 54%) argued that involving suppliers leads to better
engineering. A further II respondents (or 39%) argued that, in the case of the KIC
project, this may not have been the case but is certainly possible in future projects.
The suppliers, they argued, just needed more time to upgrade their skills. Only 2
respondents (or 7%) said that Oce might just as well do the engineering without the
suppliers and reach the same (or even better) results (see Figure 6.6). Ingeneral, this
supports the theoretical argument that involving external knowledge is beneficial to
a company's innovation efforts. Looking at the different categories of respondents,
however, there are some important differences. The Oce engineers were relatively
skeptical about the role of suppliers in the engineering process. Only 3 (or 30%) of
the Oce engineers said they had done a better job on engineering thanks to the
involvement of the suppliers. At 20% (2 respondents), the number of Oce engineers
who believed that involving suppliers did not lead to better engineering was
relatively high. The remaining 5 respondents (or 50%) said that involving suppliers
could possibly lead to better engineering in the future.
The skeptical attitude of the Oce engineers may, of course, be due to the
engineering outcomes actually not being better than if Oce had not involved the
suppliers. This may certainly be the case considering the qualities, or rather the lack
of them, on the part of the suppliers at the start of the KIC project and the effort that
Oce engineers had to make in most of the projects. On the other hand, this was a
new experience for the Oce engineers as the suppliers now entered into what, till
then, had been their exclusive domain. The suppliers, of course, take a different
approach to engineering than the Oce engineers. This is why they were invited to
participate in the KIC project in the first place. Whereas the Oce engineers look at
engineering from a conceptual point of view, i.e., finding the optimal solution, the
suppliers look at it from a production perspective. They are used to thinking in
terms of how to manufacture something as efficiently as possible, and that is not
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necessarily the same as looking for the optimal solution from a technical point of
view. In other words, the skepticism from the Oce engineers may also have been
caused by a different perception of the engineering process. Respondents from Oce
management and the Oce purchasing department were more optimistic about the
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Figure 6.6: Involving suppliers leads to better engineering

(future) role of suppliers in the engineering process, which, in case of the managers,
is hardly a surprise since they conceived of the KIC project. The suppliers
overwhelmingly believed in Oce's new approach to engineering: 71% (10
respondents) said that engineering in the KIC project had led to better outcomes
while the remaining 29% (4 respondents) believed it could lead to better results in
the future. This outcome, too, is not really surprising since the suppliers were asked
to assess their own performance. Still, they are, or have become, experienced
engineers, and the outcomes of the KIC project speak for them. Moreover, from
their perspective, the KIC project did produce better results because now they had
the chance to voice their views from an early stage on. The Oce engineers used to
present modules and parts to them that were engineered from a purely technical
point of view. In order to make these parts producible, however, the suppliers had to
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do a considerable amount of re-engineering. Oce engineers, for example, had never
considered the possibilities, limitations, tolerances, etc., of a supplier's machinery
when designing a part. Yet, the machinery has to manufacture the parts. This kind of
re-engineering could now be avoided.
All in all, the KIC project did not fulfil its promise of making better modules. In
particular the lack of qualifications on the part of the suppliers is to blame for that.
Now that the suppliers are more experienced, however, future collaboration on
engineering is very likely to yield better results. Answers of the Oce respondents
during the interviews illustrate this. Almost all of them felt very strongly in favor of
involving external knowledge because suppliers have "specific knowledge that Oce
does not have." The Oce engineers, at this point, refer to knowledge of production
which Oce lacks since it has no production facilities. Moreover, Oce engineers
argued that involving suppliers "exposes you to another world which leads to more
inputs coming your way." Most Oce engineers, finally, felt that using knowledge
from other companies leads to a more thorough engineering process which reduces
errors. The last observation in particular is a very strong argument in support of the
role of suppliers in the engineering process.
In addition to its engineering objective, the KIC project had a learning
objective, too. The suppliers had to improve their skills and competencies in order to
upgrade their performance. This would lead to Oce having more competent
partners in future projects. Companies in the manufacturing industry are usually
classified in one of four categories: jobbers, followers, co-engineers, and main
suppliers (cf. Derix 1998). Jobbers have the lowest qualifications. Their primary
strength is to manufacture cheaply and efficiently, using increasingly sophisticated
machinery and process technologies in order to counter competition from Central
and Eastern Europe. Followers have some engineering capabilities, but they concern
process engineering, not product engineering. Followers still basically work from
drawings provided to them by larger companies and will, generally, only modify
them in order to allow for more efficient manufacturing. Co-engineers, or
functional specialists, are more advanced. They work with bigger companies on the
basis of early supplier involvement. On the basis of their specialist knowledge of one
or a few disciplines, they can assist a big company in its engineering process. Main
suppliers are most advanced. They are the kind of suppliers that a big company
needs when it wants to outsource product engineering the way Oce did in the KIC
project. Main suppliers have so-called independent design capabilities, which means
they can perform product engineering on the basis of functional specifications
provided by bigger companies. Main suppliers are also capable of coordinating
clusters. Comparing the qualifications of the suppliers in this study before and after
the KIC project results in a quite remarkable picture. Out of the fourteen suppliers
involved in this study, three are software companies or engineering bureaus. The
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above classification is not really suited to this kind of companies, so they will be
disregarded. Out of the remaining eleven companies, seven were jobbers prior to the
KIC project, and one company was in between jobber and follower status. After the
KIC project only one of them was still a jobber. Companies F/G-02 and H-02 made
the most significant progress: they went from jobber to (almost) main supplier
status (see also Table 6.4). In addition, the suppliers yielded some important spinoffs from the KIC project. Although only two companies (D-02 and J-02) developed
a new product based on their KIC expertise, the other suppliers, too, benefited from
the KIC project. Their spin-offs concerned newly acquired skills and expertise, entry
to new markets, the establishment of a good reputation, and process innovations. In
two cases (H-02 and J-02), the KIC project resulted in important organizational
innovations. In the case of H-02, a completely new engineering department was
established. Considering the copier-specific nature of most of the KIC modules, it is
not surprising that only two companies in this study developed new products. In
other areas, the KIC project seems to have accomplished its learning objectives.
One would expect a relation between the amount of knowledge transfer taking
place and the upgrading of the suppliers in that cluster. The closest available
approximation of the amount of knowledge transfer is the number of formal
meetings that a cluster held. This varied from once a week to once every four weeks.
In other words, the clusters with the least formal meetings gathered once a month
and the clusters with the most formal meetings gathered more than four times a
month. As argued before, the number of formal meetings is a poor indicator as most
knowledge transfer takes place in other settings. The problem, however, is that it is
extremely difficult to measure the amount of knowledge transfer, particularly in the
case of embedded knowledge. The number of occasions, formal and informal, where
people discussed their projects would have been a much better indicator.
Unfortunately, the respondents could not even begin to count the number of
informal contacts. They were almost daily, varying from phone calls that took no
more than a few minutes to e-mail messages and elaborate face-to-face meetings to
the testing of prototypes. Following the respondents over time would have
allowed for counting and classifying those occasions. Even so, that would probably
not have produced important differences between the clusters as all of them
followed the same method of working. As argued before, the engineers from the
various companies involved in a cluster had the opportunity to meet and discuss
with each other as often as they liked and, following the answers from the
respondents, they seized that opportunity. Therefore, the only reliable measurement
with respect to knowledge exchange in the context of this study is the number of
formal meetings, keeping in mind that most knowledge transfer took place on
countless other occasions. The upgrading of the suppliers in this study, however, can
be measured accurately. Their performance levels before and after the KIC project
lSI
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are known (cf. Table 6.4). Both dimension, i.e., the number of formal meetings and
the upgrading, are presented in Figure 6.7. Every supplier involved in this study is
represented as a circle (except for the two ICT firms and the engineering bureau).
Below the horizontal line, the number of formal meetings is shown as a bar: the
longer the bar, the more formal meetings per month. Above the horizontal line are
the performance levels of the suppliers, with the lowest level (jobber) at the bottom
and the highest level (main supplier) at the top. The light shaded circle with the
identification tag represents the performance level of that company before the KIC
project, whereas the dark shaded circle represents its performance level after the
KIC project. Both circles are connected with an arrow that points upward. The
longer the arrow, the greater the performance jump. For example, supplier A-02
participated in a cluster that had four meetings every month, and its performance
was upgraded from jobber to co-engineer. Company FIG-02 participated in two
clusters, hence it has two bars below it. The dark bar represents the number of
monthly meetings of cluster F, and the light bar represents the number of monthly
meetings in cluster G. Companies E-02 and H-03 upgraded too little to allow space
for an arrow in the figure. If the number of formal meetings a month has a relation
with the upgrading of a supplier, then a long bar in the lower part of Figure 6.7
should correspond with a long arrow in the upper part. Obviously, this is not the
case.
Whereas companies A-02, D-03, and J-02 upgraded two steps up the
performance
ladder with four formal meetings a month, company F-03
accomplished the same with only one formal meeting a month. Companies 0-02
and G-03 both went from follower to co-engineer and held four and more than four
meetings a month, respectively. Company C-02, however, went from a position inbetween jobber and follower status to co-engineer status with no more than two
formal meetings a month. Moreover, companies D-02 and 0-03 and companies H02 and H -03 had the same number of monthly meetings as they were in the same
clusters. Yet, companies D-03 and H-02 made a far greater performance jump than
the partners in their respective clusters. If they were exposed to the same amount of
formal knowledge transfer, how can this huge difference in performance jump be
explained? Finally, consider the case of company F/G-02. It participated in two
clusters and made the largest possible performance jump: from jobber to main
supplier. In the first cluster, cluster F, company F/G-02 had one formal meeting a
month, while in the second cluster, cluster G, it had more than four formal meetings
a month. It could be argued that the performance jump of this company is due to the
larger number of formal meetings in cluster G. However, above it was argued that
the Oce engineer in cluster G kept to the background and was only moderately
involved in this cluster's engineering process because company F/G-02 had acquired
the necessary skills in cluster F to perform a leading role in cluster G. Inother words,
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company F/G-02 made a significant part of its performance leap in cluster F, with
only one formal meeting a month. In sum, the available empirical data suggest that
there is no relation between the performance jumps of the companies involved in
this study and the number of formal meetings a month they held. Formal knowledge
exchange, therefore, does not explain the companies' acquiring new skills and
expertise. Yet, the performance jump is there, and it must have come about for some
reason. The only alternative explanation, arguably, is informal knowledge exchange.
Earlier, the informal knowledge exchanged was argued to consist of telephone
conversations and e-mails but mostly of face-to-face communication and engineers
experimenting with prototypes. Based on their company-specific knowledge, the
engineers contributed to the solution of their cluster's engineering challenge. Hence,
the informal knowledge exchange largely concerned embedded knowledge.
Consequently, the performance jumps of the suppliers in the KIC project must be
attributed to the exchange of embedded knowledge.
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The fact that the number of formal meetings is a poor indicator of knowledge
exchange - because it measures only a very small portion of the actual knowledge
exchange and disregards its most relevant aspect, i.e., face-to-face discussions
between engineers working on the project - has actually been a great help. The
absence of a relation between the number of formal meetings and the performance
jumps of the suppliers proves that it is due to the exchange of embedded knowledge
in informal settings. This, after all, is the only alternative explanation. Looking again
at Figure 6.7, it shows that seven out of eleven suppliers (or 64%) reached coengineer status in the KIC project. As the learning objective of the KIC project was
to teach suppliers how to engineer, this is not a bad result. Two companies even
went from jobber to main supplier status. One company (E-02) was already a main
supplier and, therefore, could not improve much further. The final company (H-03)
did not upgrade to a higher performance level. However, this company's strategy
makes it very unlikely that it ever will move beyond jobber status. Where all other
suppliers involved in this study made strategic commitments
in favor of
collaboration on engineering and upgrading of their capabilities, company H-03
lacked that ambition completely. The other suppliers saw the KIC project as a
challenge and a learning experience, but company H -03 saw it merely as an
interesting event that had few consequences for its operations. It did not really want
to participate in the KIC project like the other suppliers but agreed to participate
because Oce asked them to and "you don't say no to your biggest customer."
Company H -03 lacked the internal drive of the other suppliers. This supports the
theoretical argument that the success of innovation depends on a company's
strategy. If a company does not want to innovate, exposure to embedded knowledge
is not going to change it, and this is what happened to company H-03. In brief, the
empirical data suggest that the KIC project accomplished its learning objective and
that it did so through the exchange of embedded knowledge in informal settings.
Relations with other companies
Knowledge exchange in networks largely depends on how well companies work
together. This boils down to the issue of trust. According to theory, companies will
act trustfully if their scope for opportunistic behavior is limited. Embeddedness also
plays a role in here. In general, good relations between companies lead to trustful
behavior, which, in tum, facilitates knowledge exchange. Therefore, in order to
understand the process of knowledge creation in the KlC project, it is important to
look at the relations between the companies involved. As was argued in the
theoretical part of this study, these relations can be discussed at two levels: firstly,
the relations between the companies involved in the KIC project and, secondly, the
relations of these companies with the wider context of the (manufacturing) industry.
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The second level, the deeper level of embeddedness, shows in how far a company
has alternatives for the partners it presently works with. Figure 6.8 presents an
overview of the degree of embeddedness of the suppliers involved in the KIC
project. The horizontal axis represents the number of companies with whom a
supplier maintains buyer/supplier relations. The more buyer/supplier relations a
company has, the stronger it is embedded in its industry and/or region. On the
vertical axis, the number of engineering partners of a supplier are represented. The
majority of the suppliers involved in this study not only perform engineering for
Oce but also for other big companies, although the engineering in the case of the
KlC project is significantly more complicated. Again, the assumption is that more
engineering partners indicate a stronger embeddedness. The suppliers in this study
are represented in Figure 6.8 as circles, with the size of the circles symbolizing the
number of employees of each company. There are four sizes, and the smallest
supplier, company B-02, has less than 50 employees. The second smallest circle is for
suppliers with 50 to 100 employees, the second largest for companies with 100 to
250 employees, and the largest circles for companies with more than 250 employees.
The purpose of this is to verify whether there is a relation between firm size and
embeddedness. In addition to size, the circles also have different shades. They
represent the R&D/engineering efforts of a company (cf. Table 6.3). The light shade
represents companies that have an R&D/engineering effort between 1 and 5%; the
medium shade is for companies with an R&D/engineering effort of 6 to 10%; and
the dark shade for companies with an R&D/engineering effort of more than 10%.
Again, the idea is to establish whether there is a relation between R&D/engineering
effort and embeddedness. The purpose of Figure 6.8 is to present an overview rather
than accuracy. Accuracy, in this case, is not possible because, when asked to estimate
the number of buyer/supplier relations his company maintained, a respondent
would answer, for example, that he had 75 to 100 buyer/supplier relations.
At first sight, the circles in Figure 6.8 seem to be scattered quite randomly. As
for firm size, this is probably the case. On closer inspection, however, some
conclusions can be drawn from this figure. Eleven out of fourteen suppliers (or 79%)
have 25 or more buyer/supplier relations (from company 1-02 onward), and seven
(or 50%) even have 100 or more buyer/supplier relations (from company J-03)
onwards. This indicates that the companies in this study are well embedded in their
industry according to this indicator. With respect to the number of engineering
partners, eight out of fourteen companies (or 57%) have more than 5 partners.
Although there is no comparison with companies outside the KlC network, this is
likely to be a high figure since engineering was a relatively new phenomenon
(around 1997-1998). Combining both dimensions, there are four categories of
embeddedness in Figure 6.8. Companies A-02 and C-02 are poorly embedded on
both dimensions. Companies F-03 and 1-02 are well embedded on the 'number of
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engineering partners' dimension but not on the 'number of buyer/supplier relations'
dimension, although company 1-02 is reasonably well embedded on this dimension.
Companies H-02, H-03, D-03, and D-02 are well embedded on the 'number of
buyer/supplier relations' dimension but poorly on the 'number of engineering
partners' dimension. Companies J-02, J-03, B-02, F/G-02, E-02, and G-03 are well
embedded on both dimensions. This means that twelve out of fourteen suppliers (or
86%) are well embedded on at least one dimension, and six companies (or 43%) are
well embedded on two dimensions. With respect to R&D/engineering effort, it is
interesting to see that the medium and dark shaded circles - i.e., the companies with
the higher R&D/engineer efforts - are at the top of the figure, except for company
D-03, while the light shaded circles, with the exception of company J-02, are at the
bottom. In other words, companies that have higher R&D/engineering efforts are
well embedded on the 'number of engineering partners' dimension whereas
companies with low R&D/engineering
efforts are poorly embedded on this
dimension.
The implication of this for the relations between the suppliers in the KIC
network could be either of two things, depending on the theory used to interpret the
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empirical data. Following transaction cost theory, one could argue that a relatively
high degree of embeddedness indicates that the suppliers have many partners they
can choose from. This means that they need not invest heavily in these relations or
can even behave opportunistically as they have several alternatives in case a
relationship breaks up. Knowledge-based theory, on the other hand, argues that
companies are concerned about their reputation in networks and would, therefore,
not behave opportunistically. Moreover, as companies depend on each other for
external knowledge, they will be careful not to compromise relationships. In this
case, the suppliers in the KIC network need to cooperate with several partners in
order further their engineering skills. In sum, on the basis of these data, transaction
cost theory predicts little investment in the relationships among the KIC partners
and, consequently, a moderate degree of trust. Knowledge-based theory, on the
other hand, expects the suppliers to nourish their relationships and invest in trustbuilding in order to ensure knowledge exchange to continue in the future. Which of
the two predictions is correct in the case of the KIC project can be established by
looking at the attitude of the companies involved towards their relations with other
companies. The suppliers in this study were aware of their embeddedness in sector
and regional relations. As one supplier argued, "you know most other companies
because we are all members of the same organizations" (such as employer
organizations). Moreover, suppliers have recognized the need for networking with
other companies and, therefore, investing in relations with other companies.
Although they work with many different companies, suppliers prefer to work with a
stable group of companies. In the KIC project, however, many companies had never
worked with each other before. Suppliers argued that "it is important to have a fixed
group of companies with whom you collaborate," and that "it is important to make
alliances," or that they "made a choice for long-term collaboration." Companies do
not necessarily want to work with the same partners all the time; they choose a
competent partner for each project they are working on. What they prefer, however,
is to limit their search for competent partners to a fixed pool of companies they have
good relations with. So apart from being embedded in sector and regional networks,
suppliers tried to establish stronger relations, i.e., embeddedness, with a fixed group
of companies. Hence their favoring long-term relationships in which they invest.
These investments take shape in the form of building trust, which the suppliers refer
to as "a gradual process that takes place through face-to-face contacts." One supplier
argued that this requires building "an open and honest relation." This supplier also
argued that investments cannot be from one-sided. For the suppliers, therefore, the
KIC project was a welcome opportunity to get to know competent partners and
invest in a relationship, and to establish embedded relations. The suppliers also
considered their relation with Oce very important and invested in this relationship
in much the same way as in relations among themselves. Consequently, the
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knowledge-based theory seems to be applicable here. The companies involved in
this study have recognized the importance of network relations for their
competitiveness and act accordingly. Acting trustfully and investing in relations in
order to create a favorable climate for knowledge exchange fit into that pattern. It is
important to keep in mind this basic attitude towards collaboration derived from the
deeper level of embeddedness when looking at the relations between the companies
in the KIC project. Considering their favorable basic attitude towards collaboration
and considering the importance of the KIC project for their competitiveness, it is
likely that the suppliers in the KIC dusters collaborate trustfully with one another.
In the remainder of this section, the relations between the companies in the KIC
network are discussed.
Table 6.5: Previous relations between Oce and the suppliers (number of suppliers
per category and per cluster)

Oce
respondent
(cluster)

A-OI alb

previous
relation
positive

previous
relation
negative

no previous
relation

total*

unknown

I

I

0

3

B-ol

0

0

4

0

4

C-OI
D-OI
E-OI
F-OI

I

0

2

0

3

I

0

2

0

2

I

0

0

3

4

2

0

2

0

4

G-OI

1

0

2

0

H-ol

2

0

0

3
3

1-01

0

0

1

0

I

Total

9

14

4

28

50

14

100

Total in %

*

Category

32

4

1

Total number of suppliers in the clusters involved in this study. This number is higher
than the total number of individual suppliers involved in this study.

Table 6.S shows the relations between Oce and the suppliers. More precisely, it
shows whether an Oce engineer had previously worked with the suppliers in his
duster. If he had, a certain amount of trust may assumed to be present in the
relation. The people in question had at least some knowledge of each other which
would have made interaction and knowledge exchange between them easier. Table
6.S shows, for example, that three suppliers were involved in cluster A. With two of
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these suppliers, the Oce engineers (remember that for cluster A two Oce engineers
were interviewed) had previously worked before. In the one case, this had been a
favorable experience (positive relation), and in the other case it had been an
unfavorable experience (negative relation). The third supplier in this cluster was not
known to the Oce engineers. This way, 28 r~lationships between Oce engineers and
suppliers were established. In 14 cases (or 50%), the KIC project was the first time
that the Oce engineers and the suppliers worked with each other. This is a high
score, which is likely to have affected the knowledge exchange between them in a
negative way, at least in the initial stages of the KIC project. In only 9 cases (or 32%)
was there a positive previous relation. The only negative previous relation was the
one in cluster A, but this company was given the benefit of the doubt. The
knowledge of this company made it a very suitable partner for cluster A. In 4 cases
(or 14%), it could not be established whether the Oce engineers had worked with the
suppliers in their cluster before.
The fact that, in 50% of the cases, no previous relation existed between the Oce
engineer and the suppliers seems to leave considerable room for opportunistic
behavior. In the initial stages of the KIC project, at least, trust may have been a
problem. Even if trust develops over time and the KIC project allowed for such time
because of its duration, it interesting to see that Oce involved many new suppliers in
an enterprise as risky as the KIC project. The picture becomes more familiar, that is,
in line with theory, when looking at the issue from the suppliers' perspective. The
Oce engineers may not have known the suppliers but the suppliers, generally, did
know Oce (see Table 6.6). Out of the 14 suppliers involved in this study, II (or 79%)
had previously worked with Oce, and the remaining 3 (or 21%) had not. This seems
to leave little room for opportunistic behavior. Still, these previous relations mostly
concerned traditional buyer/supplier
relations and did not usually involve
engineering.
Consequently,
most of the suppliers had never met with
representatives from Oce R&D before. Given that engineering and purchasing are
two different trajectories for Oce, being acquainted with Oce through a purchasing
relationship is not necessarily an advantage in an engineering relationship.
Traditionally, purchasers from big companies worry mainly about efficiency and
low prices, and Oce, for a long time, was no exception to that. Suppliers, therefore,
were used to working with a boss who told them what to do and at what price he
wanted it to be done. In the KIC project, instead, suppliers where asked to use their
creativity and to work with Oce as partners. One Oce engineer captured the mood
perfectly when he said that "The suppliers had difficulty adjusting to Oce now
playing the role of the friendly older brother who wanted to help them whereas on
previous occasions Oce had often squeezed them."
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Table 6.6: Previous relations with Oce

unknown

Total

previous
relation
with Oce

no previous
relation with

Total

II

3

0

14

Totalin%

79

21

0

100

Supplier
(respondent)

oes

A-02
B-02
C-02

D-02
D-03
E-02
FIG-02

F-03
G-03
H-02
H-03
1-02
J-02

l-03

The fact that suppliers, initially, gave ace the benefit of the doubt and worked with
the ace engineers with minimal reservations may have largely been inspired by their
desire to preserve their long-term relationship with ace. Many suppliers argued that
they agreed to participate in the KIC project because Oce was an important
customer whom they did not want to upset. Of course, the KIC project also fitted in
the strategy of all but one of the suppliers, but the desire to keep their customer
happy was an important push factor in the suppliers' considerations. The
observation from several ace engineers that suppliers attached greater value to the
opinions of the ace engineer in their respective clusters than to the opinions of their
own circle is an important clue in this respect. Oce engineers tried to create an
atmosphere of equality in which input was based on competence rather than
hierarchy, but certainly in the initial stages of the KIC project the suppliers felt
restrained nonetheless. This indicates that, though the partners may have acted
trustfully in the early stages of the KIC project, real trust had not yet developed at
that time.
The relationships among the suppliers involved in this study also show that
trust was probably scarce of the beginning of the KIC project. Company A-02, for
example, worked with two other suppliers in its cluster. It did not know one of these
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suppliers, but it had previously worked with the other supplier and found this a
favorable experience (see Table 6.7). This way, 36 relations between the suppliers
involved in this study could be established. In only five of these cases (or 14%) had
the suppliers ever worked with each other before. In twelve other cases (or 33%),
suppliers knew of each other through mutual relations, membership of, for example,
the same sector organizations, etc., but they had not worked with each other before.
Seven of the suppliers involved in this study (or 20%) had never even heard of each
other. These data, too, suggest that trustful behavior may have been present but that
actual trust probably took some time to develop.

Supplier
(respondent)

Category
not
previously
known

previously
known
but no
previous
relation

previous
positive
relation

previous
negative
relation

unknown

A-02

total

2

B-02

2

C-02

2

D-02

3

5
2

2

2

D-03
E-02

2

3

3
6

3

4

6

F/G-02
F-03
G-03

2

H-02

2

H-03

2

1-02

0

J-02

2

2

J-03

2

2

36

Total
Totalin%

7

I2

5

0

12

20

33

14

0

33

100

The relations in the KlC project show a peculiar absence of long-termism
where, considering the risky and uncertain nature of the KIC project, one would
expect Oce to collaborate with established partners and to select suppliers who, also
among themselves, have a history of favorable work relations. Obviously this was
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not the case. However, the scope for opportunistic behavior was limited considering
the fact that the companies involved in this study were relatively well embedded in
the wider context of their industry. Doing a bad job in KIC would certainly have
comprised their position in this wider context. Even though the KIC contract did
not enforce the suppliers to perform well, as it did not provide for sanctions, the
suppliers, by their strategies, were committed to making KIC a success. In order to
do SO, they had no option but to work trustfully with each other. Inother words, the
fact that companies depended on each other and that they needed each other's
knowledge to make their projects a success seems to have ensured their trustful
working together. However, in order to understand the nature of the relationships in
the KIC project and the way trust developed between the companies, it is not
sufficient to look merely at the empirical data. Ultimately, the behavior of companies
in a network is largely determined by the way they perceive their relationships.
Perception

of the relations

Perceptions have to be used with great caution in scientific analyses. Yet, they do
provide valuable background information and coloring of the empirical data.
Certainly with respect to the attitude of companies in networks, their perception of
the other companies in the network is important. This merits a closer look at the
way the companies involved in this study perceived issues such as hierarchy, trust,
and dependency. Oce respondents, for example, argued that they tried to make the
relations with the suppliers "as open as possible" and that lines of communication
where short. Moreover, they said that, on the engineering level, there was absolutely
no patron/subordinate-like relation between Oce and the suppliers. Formally, such a
relation did exist, but in practice there was little sign of it, according to the Oce
engineers. The suppliers' perception in this respect corresponded with the Oce view.
One supplier argued, for example, that "in the clusters, they had the freedom to do
what was necessary to achieve the best possible technical result." This supplier
actually says two things: firstly, that he had more or less carte blanche in technical
matters, i.e., the engineering part of the KIC project, but, secondly, that Oce had a
big say in non-technical matters. The supplier in this case appreciated this situation,
as he was commending the way he did business with Oce on "equal terms." Another
supplier argued that ''with respect to the content of the project, relations with Oce
were fantastic - though, initially, on a commercial level they were bad." In this case,
the supplier also expressed that, with respect to the engineering, Oce took him
seriously as a partner. Other suppliers, too, argued that "we had a lot of freedom,"
and that "to a large degree, we could make our own decisions." The suppliers were,
of course, aware of the fact that Oce, ultimately, was in charge as Oce was paying
them. But they greatly appreciated the fact that "decisions were made in teams." For
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some suppliers, this was a new experience. As one of them argued, "we were used to
adopting a passive attitude, and now we had to take initiatives ourselves." It is
important to keep in mind that suppliers were used to playing a subordinate role.
They are, therefore, probably more likely to perceive a relation as open where others
may have second thoughts. Some caution, therefore, seems to be in order in
interpreting the suppliers' answers. Nevertheless, the relations in the clusters
involved in this study can be characterized as open. Many suppliers, for example,
argued that "relations were open" and that there was "no traditional
patron/subordinate-like
relation" in which the supplier does what the buyer tells
him to do. Instead, many suppliers specifically stated that they did business with Oce
- and with one another - as equal partners.
The openness and equality in the relations required a lot of communication
from the part of the Oce engineers, which helped to create favorable, trustful
relations. As one of them said, "you can create trust through communication. This
requires a lot of personal contact." Almost all Oce respondents stressed the
importance of personal contact. Observations such as "you build a relation through
personal contacts" and "learning how to engineer and learning how to cooperate
takes time. We invested a lot of time in that" clearly show that. This way, the Oce
engineers tried to create openness and hence build trust in their cluster. Following
the suppliers' perceptions, the Oce engineers were successful as the suppliers
experienced a considerable degree of openness. Ten out of fourteen suppliers
involved in this study specifically described the relations with Oce and the other
suppliers as open and/or trustful, as the following overview shows:
A-02: "the relations with Oce were based on equality" and "the relations among
the suppliers were very open."
B-02: "the relations were open" and "contracts were signed after the project
was completed."
C-02: ''we were equal partners in the project."
D-02: "the relations were based on equality: there was no traditional
patron/subordinate-like
relation" and "it was a calculated risk [to trust the
other partners]."
D-03: "partners must have an open and fair relationship" and "the relations
with Oce were open: there was no traditional patron/subordinate-like
relation."
E-02: "it is a matter of open communication and of showing that you trust the
other partners."
F-03: "relations are very open, which is necessary to achieve results."
H-02: "we had very open relations."
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J-02: "you just don't walk away with someone else's knowledge; that defies the
concept of collaboration."
J-03: "Oce is much more willing to share knowledge than in other situations."

Many suppliers
indicated
that they did not experience
a traditional
patron/subordinate-like
relation. Of course, they knew that, ultimately, Oce was in
charge as it was their customer. But Oce never assumed the role of 'boss.' This
means that the suppliers actually experienced the equality and trust in the relations
which Oce engineers tried to accomplish. The suppliers, too, argued that "trust
grows as you go along." But they assumed trustful positions vis a vis one another
from the beginning as, in their minds, this was the best way to create a favorable
climate for collaboration and knowledge exchange. Only one supplier talked, in
terms of traditional economic theory, about "a calculated risk" and argued that "trust
is all right but you have to verify." Interestingly, the other supplier in this cluster
complained that relations with his partner were difficult and that he did not want to
work with him on future projects. This cluster, however, was the exception. Trust
was never an issue in any of the other clusters involved in this study.
The composition of the clusters was one of the factors that contributed to the
trustful relations between the companies involved, respondents argued. The fact
that the team members shared a professional background (in engineering) made it
easier for them to communicate as they shared the 'common language' of their
profession. Moreover, each cluster was composed of complementary firms; there
were no competitors attached to the same cluster. A cluster, for example, would be
composed of a metal company, an electronic company, and a synthetic company, but
not of two metal companies or two electronic companies. As one supplier argued,
"the composition of the cluster makes it easier to collaborate because we are not
competing." This also helped to create trust among the companies in a cluster.
Companies,
generally, feel uncomfortable
about sharing knowledge with
competitors. Both Oce and supplier respondents underwrote this view.
The answers show that both Oce and supplier respondents perceived the
relations in the KIC network as favorable. They also show that both sides
appreciated these favorable relations and acted trustfully. The construction of the
clusters with their short lines of communication and the absence of rival firms
supported the development of trust in the relations. The empirical data suggested
trustful relations but also left room for doubt because the scope for opportunistic
behavior seemed to be capacious. The answers from the interviews, however, show
that opportunism played little or no role in the KIC project. Conditions for
knowledge exchange were therefore favorable. Together with the knowledge that
the KIC project achieved its learning objectives, this suggests that the KIC network
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offered the right mix of formal and informal characteristics to facilitate the exchange
of (embedded) knowledge.

6.3

THE SPACE FACTOR

In the theoretical part of this study, space was identified as an important factor to
explain knowledge transfer. This section discusses the empirical findings regarding
the spatial dimensions of the KIC project. As was argued in Chapter 2, the difficulty
regarding space in the KIC project is that its implementation was confined to three
areas eligible for European regional policy. However, this did not affect any regional
orientation the companies involved in this study may have had, nor did it affect the
mechanism that favors the exchange of embedded knowledge over short distances.
This section discusses both these issues.
Regional orientation
For Oce, working with regional suppliers on engineering matters is a strategic
choice. In line with the arguments raised in Chapter 4 Oce prefers working with
regional suppliers as this makes communication easier. Remember that the KIC
project was intended to upgrade regional suppliers in order to become competent
partners for future engineering projects. In other words, Oce focuses strongly on
regional-based knowledge in the engineering process. Data from Oce's purchasing
department confirm this strategic focus. The total purchasing value of Oce increased
from 77 million euros in 1988 to 235 million euros in 1996. This confirms the trend
towards involving suppliers more strongly in Oce, Of the purchasing value, 34% (or
26 million euro) was allocated to suppliers in the southeastern Netherlands in 1988.
This regional share increased to 45% (or 105 million euros) in 1996. At the same
time, Oce's purchasing value in the rest of the Netherlands remained fairly constant:
almost 21 million euros in 1988 versus 23 million euros in 1996. However, in relative
terms, the share of the rest of the Netherlands dropped from 27% in 1988 to 10% in
1996. The relative shares of Europe and the rest of the world remained constant. In
1988 Europe accounted for 32% of Oce's purchasing value against 35% in 1996. The
figures for the rest of the world were 7% in 1988 and 10% in 1996 (see Figure 6.9).
These figures show that suppliers in the region (i.e., the southeastern Netherlands)
have become significantly more important in recent years, mainly at the expense of
suppliers in the rest of the Netherlands. Suppliers in Europe and the rest of the
world have become more important in absolute terms, but their relative share
changed little. This shows, firstly, that purchasing became more important for Oce
and, secondly, that Oce focuses more strongly on its home region. The share of
I66
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regional suppliers is the only one to show a significant increase (in relative terms).
The small increases in relative shares for Europe and the rest of the world can be
explained as ace looking for specific knowledge that is unavailable in the region.
This is in line with the theoretical argument from Chapter 4 that companies look for
competent rather than proximate partners but that regional partners are preferred if
competent. In the case of ace, its home region, the southeastern Netherlands, is
home to a great many companies making it easy for ace to find competent partners
at home.
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Figure 6.9: Allocation of purchasing per region
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Table 6.8: Regional orientation of suppliers
Supplier

Observation

A-02

3 out of 7 relations are within a 75 km (45 mile) radius.
This is a big company that is part of a larger
conglomerare.
IO out of 18 relations
are from the southeastern
Netherlands. The regional focus is a deliberate choice.
8 out of 20 buyer/supplier relations come from the
southeastern Netherlands.
The most important buyers and suppliers are located
within a 75 km (45 mile) radius.
Buyers and suppliers are located throughout the entire
Netherlands.
Most buyers and suppliers are located within a 100 km
(60 mile) radius.
80% of the buyers and suppliers are located in the
southeastern Netherlands.
Most buyers and suppliers are located within a 75 km (45
mile) radius.
This is a big company that is part of a larger international
conglomerate.
The most important buyers and suppliers are located in
the southeastern Netherlands.
60% of the buyers and suppliers and 40% of the
engineering parmers are within a 75 km (45 mile) radius.
Most buyers and suppliers are located in the region. Twothirds of the engineering is done with regional partners,
The region is too small for this company to survive. 40%
of the buyers and suppliers are in Belgium and Germany.
Very few customers are outside the region. The
southeastern Netherlands are the Dutch manufacturing
belt.

B-02
C-02

D-02

D-03
E-02
F/G-02

F-03

G-03
H-02

H-03
1-02

J-02

J-03

Regional
orientation
moderate

high
moderate
high
low
high
high
high
low
high
high
high
low
high

The suppliers, too, predominantly have a regional focus. The locations of the
most important buyers, suppliers, and/or engineering partners show that most of
the suppliers involved in this study have a strong regional focus. As Table 6.8 shows,
9 out of 14 suppliers (or 64%) have a high regional orientation, while 2 more
suppliers (or 14%) have a moderate regional orientation. This means that for 78% of
the suppliers in this study the southeastern Netherlands are (one of) the favored
area(s) to look for buyers, suppliers, and engineering partners. For only 3 suppliers
(or 22%) this was not the case. In short, the available empirical data clearly show that
the companies involved in this study have a regional orientation with respect to
engineering. This study did not consider other phases in the product development or
production processes. Nevertheless, Table 6.8 shows that most of the suppliers not
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only look at their home region for engineering partners but also for more traditional
buyer/supplier relations. On the other hand, several of them work with partners as
far away as the Czech Republic on routine production matters. As the focus of this
study was engineering, however, these data show that the region is a very important
playing field for the companies involved.
Knowledge

transfer and spatial proximity

In Chapter 4, it was argued that spatial proximity facilitates the exchange of
embedded knowledge through a mechanism that was referred to as 'the geography
of knowledge.' In order to establish whether this mechanism played a role in the KlC
project, it must be determined if the respondents found that spatial proximity
facilitated the communication between them. The longest distance between any of
the companies involved in the KlC project (not just those involved in this study) was
70 - 75 kilometer (44 - 46 miles), which corresponds to about one hour's driving
time. Therefore, it is justified to say that the relations in the KlC network were
proximate relations. One would therefore expect to find some evidence in support
of the geography-of-knowledge
theory. This support comes from Table 6.9, in
which the perspectives of the respondents in this study regarding spatial proximity
and face-to-face communication are presented. Spatial proximity is an advantage
with respect to knowledge
exchange when actors experience
that the
communication between them is easier when they are located close to each other.
Table 6.9 presents these experiences for the respondents in this study. It shows, for
example, that all of the 14 ace respondents found that spatial proximity facilitated
communication in the KlC project. Of the suppliers involved in this study, 9 out of
14 (or 64%) also found that spatial proximity facilitated communication. Only I
supplier (or 7%) did not have this experience. For 4 suppliers (or 29%) it could not be
established how they thought spatial proximity affected communication in the KlC
clusters. Taken together, this means that 23 out of 28 respondents in this study (or
82%) found that spatial proximity facilitated communication. Important as they may
have found spatial proximity for communication between them, respondents did
not think it was necessary. Only 2 out of 28 respondents (or 7%) found that spatial
proximity was necessary in engineering projects like KlC, whereas the majority (22
respondents or 79%) felt that, if necessary, communication could also be achieved
over long distances. Finally, the respondents were asked whether they felt that faceto-face communication was important. Considering that the knowledge that was
exchanged in the KlC project contained a significant portion of embedded
knowledge, one would expect to find that respondents attached importance to faceto-face communication. This proved to be the case, as 25 out of 28 respondents (or
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89%) found face-to-face communication to be important in the KIC project. The
opinion 3 respondents (or 21%) on this issue could not be established.
Table 6.9: Perspectives on spatial proximity and face-to-face communication
spatial proximity

face-to-face
communication
is important

is necessary

facilitates
communication
yes

no

n.a.

N

14

0

0

%

100

0

0

yes

no

n.a.

yes

no

n.a.

Oce

7

13

0

14

0

0

93

0

100

0

0

9

4

11

0

3
21

Suppliers
N

9

%

64

4
7

29

7

64

29

79

0

4

2

22

4

25

0

3

79

14

89

0

11

Total
N

23

%

82

n.a.

4

14

7

not available

These data show that, first of all, the respondents found that face-to-face
communication was important in the KIC project. This is a significant outcome
because, if they had held another opinion, there would be no case to support the
geography-of-knowledge theory. Moreover, the fact that respondents found face-toface communication important indicates that they did indeed exchange embedded
knowledge. Secondly, the data in Table 6.9 show that the respondents found that
spatial proximity facilitates knowledge exchange, confirming the geography-ofknowledge theory for the KIC project. However, they did not find that spatial
proximity was necessary. This supports the assumption that the geography-ofknowledge theory does not dictate that actors must be located close to each other
but that, though preferring regional partners, they look for competent partners in
the first place. A look at the answers from the respondents during the interviews
provides some relevant coloring for these data. Respondents associate spatial
proximity with short lines of communication and easier meeting opportunities. But,
as the data show, they do not put spatial proximity first. One of the suppliers, for
example, argued that "you have to find a like-minded partner, in which case
proximity is of secondary importance." With regard to face-to-face communication,
the respondents argued that modem electronic communication can never replace it
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because "you have to look each other in the eye," and "you have to 'taste' a
relationship." In other words, the suppliers valued the short distances as it made the
'social aspects' of the communication easier. It is precisely these social aspects that
are crucial to the exchange of embedded knowledge.
To end this section, the issue of cultural proximity will be discussed briefly. In
the theoretical part of this study, cultural proximity was identified as a potentially
important factor to influence knowledge exchange. The idea is that a shared regional
culture facilitates collaboration between companies. Measuring culture is a field of
research in itself and is certainly beyond the scope of the present study . Yet it is
interesting to see whether or not respondents felt part of a regional culture and if
this affected their relations with other companies in the KIC project. Therefore,
respondents were asked if they felt that the supposed southern culture/identity (see
Chapter 2) affected the communication between them in the KIC project. Oce
respondents overwhelmingly denied a role for cultural proximity: none of them said
that it played a role. A few Oce engineers acknowledged that a regional culture exists
in the southeastern Netherlands but that corresponding professional cultures
prevail over regional culture when it comes to facilitating collaboration.
(Professional culture in this respect refers to shared values and attitudes that
engineers have because they have the same profession.) One Oce engineer, for
example, said that "the regional culture ought not affect the innovation process; it is
the professional culture that makes the difference." Another Oce engineer argued
that each company has a specific culture and that the extent to which this company
culture favors collaboration is more important than a shared regional culture.
Whereas Oce respondents overwhelmingly argued against the role of cultural
proximity in the KIC project, suppliers' answers varied. Although a small majority
(8 out of 14 suppliers) concurs with the Oce view that cultural proximity does not
play a role, a third of the suppliers (s respondents) said that it does facilitate
collaboration. Its effects, however, should not be overestimated, these suppliers said.
Only one supplier indicated that cultural proximity was important. This supplier
said that "it is easier to collaborate if you share a culture. People here 'speak the same
language' and have the same attitude towards collaboration. They assume their
counterparts to be open and honest, until the opposite is proven." By and large, five
other suppliers agreed with the one quoted above, but they had some reservations,
too. One of them, for example, said that "of course, cultural proximity helps achieve
better results. Still, you have to look at things in a business-like way." Another
argued that "it is true that in the South we know each other and that we 'speak the
same language.' But you should not make generalizations." However, a small
majority of the suppliers involved in the present study said that cultural proximity
was not important. They used arguments very similar to those of the Oce
respondents, saying that it is the professional culture that matters and that a good
171
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partner is more important than the region he comes from. This information shows
that, in the context of the KIC project, respondents did not find that cultural
proximity influenced communication
between them. Although respondents
projected their KIC experiences on experiences with collaboration projects
involving actors from other regions, much more comparative research is needed in
order to establish the true role of the cultural factor. At this point, all that can be said
is that no evidence was found for the cultural proximity bonus (cf. Chapter 4) in the
KIC project.

6.4

SUMMARY AND CONCLUSIONS

This section presents a summary of the information obtained from the analyses in
the above. The summary's structure is based on the process and context variables
identified in Chapter s. In general, the empirical data and the respondents' answers
show little variation. A little more variation, arguably, would have made
interpretation and discussion of the analyses' outcomes more exciting. However, the
consistency found in this study makes the outcomes stronger, as the following
section shows.
Process variables
Chapter 5 identified six process variables, including the dependent variable. The first
of these is 'knowledge creation' (or learning), which establishes if and how
knowledge creation took place by looking at the communication
between
companies and the presence of embedded knowledge in communication. Arguably,
knowledge creation did take place. In all but one of the clusters involved in this
study, the engineering resulted in the completion of a new module for Oce's new
color copier. As was explained in the above, this required extensive communication
between the companies in the various clusters. Informal communication between
engineers took place on an almost daily basis, which indicates that opportunities for
exchanging knowledge were abundant. The fact that most of the suppliers upgraded
their level of performance is further proof that knowledge exchange (or learning)
resulted from the communication between the companies in the KIC project.
Furthermore, the analyses demonstrated that embedded knowledge accounted for a
large portion of the knowledge that was exchanged. The number of formal meetings
- in which largely codified knowledge was exchanged - could not explain the
performance jumps that the suppliers made. Therefore, informal communication,
through which the exchange of embedded knowledge took place, is responsible for
this effect. The answers of the respondents. with respect to knowledge exchange
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support this conclusion as they clearly indicate that the respondents experienced
embedded knowledge. Knowledge creation in the KIC project thus took place in
correspondence with the theoretical arguments of Chapter 4. However, the four
mechanisms of knowledge creation suggested by Nonaka and Takeuchi (1995) nor
their knowledge spiral could not be identified.
With respect to the next process variable, inter-firm dependency, the analysis
also points out that companies in the KIC project did indeed become dependent on
each other. The theoretical part of this study argued that firms become dependent
on each other when they need their respective knowledge to accomplish a certain
task. The whole KIC project, obviously, was centered around this idea. In order to
complete their engineering tasks, the suppliers and the Oce engineers in the various
clusters had to pool their knowledge. In the case of Oce, the dependency went even
further as Oce can hardly bypass the suppliers who were involved in the engineering
if it wants to manufacture the copier, because the modules delivered by the various
clusters are the fruits of the collective knowledge of the companies in these clusters.
This puts other companies at a significant disadvantage when it comes to actually
manufacturing the modules. In other words, the analyses have shown that, in
correspondence with theory, knowledge-based dependency between companies
does exist. This partly explains why the companies in the KIC project collaborated
trustfully. They needed each other's knowledge and the only way to obtain it, as they
saw it, was to create a favorable atmosphere, i.e., trustful relations, to facilitate
communication and hence knowledge exchange.
The next process variable in this study is 'embeddedness.' It indicates the scope
for opportunistic behavior that companies have in a given network relation and the
value they attach to their present relations. Embeddedness was argued to playa role
on two levels: the level of the KIC project and the deeper level of sector and regional
networks that the companies in the KIC network were part of. On the first level, the
level of the KIC network, embeddedness was moderate. The Oce engineers involved
in this study knew only half the suppliers in their respective clusters. Although most
suppliers knew Oce from previous buyer/supplier relations, they had never worked
with the Oce R&D department before. With respect to the relations among the
suppliers, the degree of embeddedness was even lower. In only five cases (14%) had
the suppliers involved in this study ever worked with each other before. What this
means is that these companies did not have a history of collaboration. Such a history
is widely believed to facilitate knowledge exchange between firms. Companies in the
KIC project, however, did not know each other and, according to transaction cost
theory, this indicates a considerable scope for opportunistic behavior as they have
no prior investments in these relationships to consider. Moreover, most of the
suppliers in this study were relatively well embedded in the sector and regional
networks, the deeper level of embeddedness. This means that they could fall back on
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other relations if the KlC relations went wrong. In sum, the relatively large scope for
opportunistic behavior on the level of the KlC network and the availability of
alternative relations on the level of sector and regional networks could lead to the
assumption that the companies involved invest little in their relationships. However,
the opposite turns out to be the case. The reason for this is knowledge. As argued in
the above, companies depended on each other's knowledge to achieve the desired
outcomes of the KlC project. Moreover, by their strategies they were committed to
investing in the relationships with their KlC partners. The suppliers saw the KlC
project as a welcome opportunity to upgrade their engineering skills. Investing in
engineering skills was a choice that all but one of the suppliers in this study made.
The analyses in this chapter have demonstrated that engineering, essentially, is a
matter of creating a body of shared knowledge by the companies involved.
Consequently, in order to sustain knowledge exchange between them, the
companies in the KlC project had to invest in their relationships. Hence,
embeddedness in the KlC project seems to be not so much a matter of previous
relations - since they were largely absent - but rather a matter of sharing knowledge
for future rewards.
The fourth process variable, 'trust,' was defmed as the confidence that network
partners work for mutual benefit. The problem with trust in this study is that it
cannot distinguish between trustful behavior - where partners act trustfully but
need not actually trust each other - and real trust. This study established the attitude
of the companies involved in the KlC network and their perception of relationships.
In answering these questions, the respondents considered the whole collaboration
period and rarely made a distinction between the situation of the beginning of the
project and at the end of it. Still, the answers provide some very important clues. The
most important of these, of course, is the fact that companies in the KlC network
acted very trustfully. The Oce engineers did their best to create an open relationship
with the suppliers in their respective clusters and tried to avoid a traditional
patron/subordinate-like
relationship, as is often the case in buyer/supplier relations.
According to the suppliers, the Oce engineers were successful as the suppliers did
not experience a patron/subordinate-like
relationship at all but, instead, regarded
their relationship as very open. Furthermore, most suppliers argued that the
relations in the KlC network were equal, that is, they were based on competence,
not on authority, and that, consequently, they had a free hand in engineering
matters. This would have been impossible if Oce had not trusted the suppliers. The
relations between the suppliers were also found the be very open, which, again,
points at trust. The analyses, however, showed that in the initial stages of the
collaboration the level of trust in the various clusters may have been relatively low
because the partners did not have a history of working together. Furthermore,
respondents argued that trust grew over the course of the project and that they
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invested in trust building through frequent and open communication. How low the
level of trust was in the initial stages cannot be established on the basis of the
available data. What matters, however, is the fact that, although trust was lower in
the early stages of the project, companies acted trustfully from the start. This later
resulted in real trust emerging between them. Apparently, the KIC project provided
for certain mechanisms that facilitated the creation of trust. The relevant question,
then, is not about the level of trust but about the mechanisms that created it. Three
such mechanisms were identified:
•

•

•

Common interest. The suppliers and Oce in the various clusters had a clear and
common interest in the engineering of a module. The suppliers in this study
were happy to work for Oce because it was a valued customer. They were,
therefore, committed to delivering what Oce wanted, and the only way to do so
was by working trustfully. Oce wanted to use the specific knowledge of the
suppliers and, therefore, it, too, was committed to working trustfully with the
suppliers. Moreover, the common interest of Oce and suppliers was put in
writing in the form of a contract that all companies signed.
Competitive strategy. The suppliers as well as ace adopted strategies that
required them to work together trustfully. One of the selection criteria for
suppliers in the KIC project was that their competitive strategy was compatible
with the strategy of ace. ace wanted to create a group of competent suppliers
for future engineering projects. Therefore, it was committed to working
trustfully with the suppliers in the KIC project in order to teach them how to
engineer. The suppliers, on their part, wanted to upgrade their competencies in
order to establish a stronger competitive position. The only way to do so was
by working trustfully with one another in the KIC project.
Complementary skills. The clusters involved no rival firms which made it
easier for trust to develop. The suppliers did not have to worry about the
possibility of a competitor 'stealing' their knowledge. This made them more
willing to engage in open communication with the other suppliers in their
clusters and to exchange knowledge for mutual benefit.

These mechanisms ensured that trust could develop in the KIC network and
facilitated the exchange of (embedded) knowledge between the companies involved.
The 'network characteristics' are the fifth process variable in this study.
Network characteristic indicate in how far the 'design' of a network facilitates the
exchange of knowledge between the partners involved. Chapter 5 identified three
network characteristics that affect knowledge exchange between organizations in
networks, all of which were found to be favorable in the case of the KIC network.
The respondents argued frequently that they were free to make their own decisions
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regarding engineering matters. The indicates a substantial degree of autonomy, the
first network characteristic. The organizational structure of the KIC network
ensured this autonomy as the engineers, in all but one of the clusters involved in this
study, had their own meetings without interference from the management level.
This allowed the engineers to concentrate fully on the contents of their work. The
autonomy the clusters enjoyed was believed to stimulate the creativity of the
engineers and thus to facilitate knowledge exchange between them. Knowledge
exchange was further facilitated by the shallow hierarchy of the clusters, the second
network characteristic. The organizational structure of the KIC network provided
for two hierarchical layers only. On the 'top level,' the lead supplier of each cluster
was responsible for the management of his cluster. An Oce engineer was attached to
each cluster, and formal communication between the cluster and the Oce engineer
was dealt with at this level. On the 'bottom level' were all the other suppliers of the
cluster. Communication between the 'bottom level' and Oce formally went through
the lead supplier of each cluster. If the formal hierarchy was already thin, informal
communication more often than not completely bypassed the formal lines of
communication. This is because the Oce engineers were often involved in the actual
engineering and were therefore available to the engineers from all the suppliers in
their cluster, not just to the engineers from the lead supplier. Moreover, whereas
managers and sales representatives would maintain some formal reservations in
their periodic meetings, the engineers on the work floor did not. They worked with
each other as colleagues who just happened to be from another company. This
phenomenon, obviously, is closely related to the high degree of trust that developed
in the KIC network. Finally, contributions in the engineering process were made on
the basis of competence, not hierarchy. Although in decision making the opinion of
Oce weighed more heavily for the suppliers than opinions coming from their own
circle, they made ample use of the opportunity to voice their views. This, of course,
was the objective of the KIC project. With regard to the third network characteristic,
flexible boundaries, it was already indicated that, in the clusters, the boundaries
between companies were very flexible indeed. Engineers could meet as often as they
liked to discuss their project. In other words, there were no formal restrictions at all
with respect to knowledge flowing between the companies in a cluster.
In sum, the process variables indicate that knowledge creation in the KIC
project took place in accordance with the theoretical considerations of Chapters 3
and 4, with the exception of the four mechanisms of knowledge transfer. Theory
assumed that when certain conditions were met, knowledge exchange would be
facilitated. The analyses in this chapter found that these conditions were largely met
and that a substantial degree of (embedded) knowledge was indeed exchanged
between the companies in the various clusters. The outcomes of the KIC project,
both in terms of the modules that were completed and the performance jumps the
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suppliers made, are proof of that. Consequently, it can be concluded that the level of
mutual knowledge exchange, the dependent variable in this study, was favorably
affected by the process variables.
Context variables
In addition to the process variables, Chapter 5 identified six context variables as
well. These variables, according to the theoretical part of this study, affect
knowledge exchange between network partners but could not vary in the context of
the KIC project. Therefore, their effect on the dependent variable cannot be
established. However, the empirical data can identify relations between these
context variables and the knowledge exchange in the KIC project. The first context
variable is 'developing firm-specific competencies' which takes a firm's competitive
strategy as indicator for its willingness to engage in a process of knowledge
exchange with other companies. In the KIC network, this variable was fairly
constant since all companies were committed to collaborating on engineering as a
strategy to strengthen their competitive position. A comparison between
competitive strategies regarding the readiness of the companies involved to
exchange knowledge, therefore, cannot be made. The KIC project merely shows that
a positive relation exists between the exchange of embedded knowledge on the one
hand and the competitive strategies of the companies involved on the other hand. In
other words, exchange of embedded knowledge, arguably, took place in the KIC
project, and this coincided with the strategic choices of the companies in favor of
knowledge exchange.
The second context variable, the 'choice for external knowledge,' considers
companies' competitive strategies in order to assess their willingness to involve
external knowledge in their innovation process. This variable, too, shows no
variation in the KIC network. Their participating in the KIC project shows the
willingness of all companies concerned to involve external knowledge in innovation
efforts. The correlation between both issues thus supports the theoretical
considerations of Chapters 3 and 4 but does not prove it.
Considering that the KIC project took place in only one region, the 'regional
availability of knowledge,' the third context variable, is a constant. On the other
hand, many respondents mentioned that the southeastern Netherlands have a
number of characteristics that make it an ideal region for a project like KIC. In the
frrst place, it has a wealth of knowledge in the form of a large number of so-called
knowledge centers (such as public and private research centers and companies with
R&D and engineering facilities). Secondly, the region is the manufacturing belt of
the Netherlands, which means that the number of potential partners for
collaboration is very large. Thirdly, the southeastern
Netherlands have a
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manufacturing tradition that spans almost a century and a history of inter-firm
collaboration. In other words, the availability of knowledge and suitable partners in
the southeastern Netherlands is ample. This supports the observation of Oce
management that, "if there is one region where KIC must succeed it is the
southeastern Netherlands."
The fourth context variable, the 'stage of the innovation process: cannot be
discussed within the context of this study as it considers only the engineering stage.
The present study merely shows that engineering is a very interesting area for
analyzing knowledge exchange.
'Spatial proximity: the fifth context variable, is constant in this study, and its
effects have certainly been established. Almost every respondents argued that spatial
proximity did facilitate knowledge exchange between them. It made it easier for
them to meet face to face, which was important to exchange company-specific
knowledge. Since the engineers met face to face very often over the course of the
KIC project, it was highly efficient to have the KIC partners located nearby. The
empirical data from this study, therefore, support the 'geography of knowledge'
theory.
The last context variable, 'cultural proximity: did not have any effect on
knowledge exchange in the context of the KIC project. The respondents denied that
their shared southern background had affected the communication between them.
Perhaps the 'cultural factor' did have an effect, but in the context of this study it
could not be measured. A more careful comparison between regional cultures is
necessary in order to establish the (presumed) effect of cultural proximity.
In short, with the exception of 'stage of the innovation process' and 'cultural
proximity: the context variables support the theoretical considerations of this study.
They are not proof because, in the context of this study, no comparisons could be
made regarding the context variables. However, theory argued that the competitive
strategies of the companies involved can support inter-firm knowledge exchange,
and this actually did take place in the KIC project. Where theory postulated a
positive relation between spatial proximity and knowledge exchange, this, too, was
found in the KIC network. The discussion of the context variables, therefore, shows
that theory was right.
Conclusion
The analyses of the empirical data have shown that the KIC network largely
supports the theoretical considerations of Chapters 3 and 4. A more detailed
discussion of the propositions and conceptual model from Chapter 5 is presented in
the next chapter. For the moment, it suffices to say that the in-depth look into the
KIC network has yielded support for the knowledge-based theory of innovation. As
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shown in the above, the KIC project can largely be explained from a knowledge
perspective. The structure of the KIC network and the results of the KIC project all
follow from the desire of both Oce and the suppliers to learn from each other's
knowledge. Moreover, the present study clearly identified embedded knowledge as
being involved in the learning that took place in the KIC network. This is important
because many studies have underlined the importance of embedded knowledge but
few have actually shown it. On the other hand, this study has also shown that
knowledge transfer mechanisms still present a challenge with respect to how they
should be measured. However, this does not put the nature ofKIC as a knowledgebased project into question. It merely shows that more research is needed to
understand the form of knowledge transfer. Support for the knowledge-based
approach as such is very strong in this case study. In the next chapter, a more
detailed discussion of the merits of the KIC project for knowledge-based theory will
be presented.
Retrospect: The KlC project three years later
Three years passed between the interviews and the completion of this study. This
provided an opportunity to visit Oce again in November 2001 and to look at the KIC
project from a distance. This section does not claim to have any scientific
significance since it was based on one interview only." Nevertheless, it is valuable to
discuss Oce's present position regarding the KIC project and the involvement of
suppliers in the engineering process. At first glance, Oce's present position may be
somewhat disappointing from the perspective of the present study. The outcomes of
the KIC project were not all together satisfactory to Oce for a number of reasons.
Firstly, the KIC project demanded far too great an effort on the part of Oce. As
shown in Table 6.2, most KIC clusters took (much) longer to complete their task
than had been anticipated. This was mainly due to the fact that the performance level
of the suppliers was lower than Oce had expected. (This was something Dr. Knibbe
already admitted in late 1998.) Consequently, Oce engineers were much more
heavily involved in the KIC project, which defied the purpose of the KIC project in
that it had been Oce's intention to let the suppliers do most of the engineering. Such,
however, was hardly the case. At present, Oce scarcely works on engineering
projects with clusters. Instead, it contracts an advanced main supplier who
frequently involves other suppliers as subcontractors, but Oce does not maintain
relations with these 'second-tier' companies. Secondly, and closely related to this,
the KIC approach turned out not to be the quicker and better way of engineering
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The interview was conducted with Ir. A. Gelderblom, successor to Dr. H. Knibbe at
OceR&D.
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new modules that many people had hoped it would be. The KIC project, therefore,
did not effect a change in working practices at Oce R&D. These problems are partly
due to the suppliers' low performance level with regard to engineering at the
beginning of the KIC project. This was discussed on several occasions in Chapter 6.
On the other hand, Oce acknowledges that the new digital color copier was perhaps
too difficult a project to involve suppliers in. In addition, as Dr. Knibbe already
acknowledged in late 1998, some projects were not well conceived. Oce wanted to
concentrate on the main points and leave the details to suppliers, but where do the
main points end and where do the details begin? Oce needs to specify more carefully
what it wants from suppliers than it did in several of the KIC clusters.
Does this mean that, in spite of all the effort put into it, the KIC project was a
failure? Hardly so. The need to exchange knowledge with suppliers in an early stage
of the product development process, i.e., the engineering stage, looms larger than
ever, Oce says. Customers place increasingly heavier demands on Oce in terms of
the performance they expect from Oce's products and services. This demands that
Oce commits its resources to the complex parts, the front side, of the product
development process and leave the (relatively) simple parts, the 'back side,' to the
care of advanced suppliers. In other words, the strategic need that led to the KIC
project still exists. The difficulty, however, is finding the right, i.e., competent,
suppliers. Keeping in mind that most of the suppliers in this study have become
competent engineers over the course of the KIC project, it is interesting to see how
many of them are still working for Oce (see Table 6.10). Out of the 14 suppliers
involved in the KIC project, 9 are working on the manufacturing of the color copier.
Excluding the 3 engineering bureaus and software companies (as they are never
involved in production), 9 out of II companies are now actually still working on the
manufacturing of the color copier. One of the 2 companies not involved in
manufacturing is the one that retained its jobber status. Furthermore, 7 out of the 14
suppliers in this study are involved in new engineering projects for Oce. Excluding
the 3 engineering bureaus and software companies, this figure is 7 out of II. In sum,
for the majority of the suppliers their participation in the KIC project paid off. The
fact that Oce does not employ clusters anymore does not mean that it abandoned the
idea of multi-disciplinary project teams working on engineering. Rather, the 'cost of
coordination' of these clusters have now been hived off completely to the main
suppliers. As argued in the above, main suppliers are given engineering tasks, and it
is their responsibility to acquire the necessary competencies to perform these tasks,
whether in-house or from subcontractors. Although Oce could not give any details
on the involvement of subcontractors by main suppliers, past experiences lead one
to expect that involvement is substantial. Finally, Oce expects that the number of
changes in the design that have to be made when production begins will be
substantially lower than in other cases, because most errors design errors have
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already been eliminated in the engineering phase, thanks to the collaboration of
suppliers in the KIC clusters. Details on the exact number of changes needed in the
design cannot be given as the production of the color copier started only recently."
Table 6.10: Relations

with suppliers

company

after KIC

performance
level after KIC

manufacturing

new engineering
projects

Yes
No
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
No
n.a.
Yes
No

Yes
No
Yes
No
No
Yes
Yes
No
Yes
Yes
No
n.a.
Yes
No

Total

14

14

Totalexcl. *

II

II

N

9

7

%

64

50

N

9

7

%

82

64

co-engineer
not applicable
co-engineer
co-engineer
co-engineer
main supplier
main supplier
co-engineer
co-engineer
main supplier
jobber
not applicable
co-engineer
not applicable

A-02
B-02*
C-02
D-02
D-03
E-02
F/G-02
F-03
G-03
H-02
H-03
1-02*
J-02
J-03*

continued relations:

continued relations, excL *:

* engineering bureaus and software companies
n.a. = not available
In short, the results of the KIC project after three years confirm that the
process of inter-firm collaboration on engineering has paid off. Suppliers have
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The production and market introduction of the color copier were delayed after the
completion of the KIC project due to technical difficulties unrelated to the
engineering. The toner that Oce intended to use for its new color copier, for example,
required further improvement before it was up to Oce's standards.
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improved their performance levels, and most of them continue to work for Oce on
engineering projects. Oce expects the quality of the engineering to be significandy
better than in 'regular' engineering projects. This is good news for the knowledgebased theory of innovation because it is largely a process theory. To further improve
collaboration with suppliers on engineering, however, Oce needs to deal more
carefully with a number of issues, such as clearly defining engineering projects and
deciding when to involve suppliers in the product development process given their
performance levels.

7
Conclusion and Reflection
"The pure and simple truth is rarely pure and never simple."
Oscar Wilde

The objective of the present study was to develop a knowledge-based theory of
innovation. This final chapter assesses whether that objective has been reached. But
it is necessary to address more than just that. Science entails more than establishing
facts, such as discussing the propositions put forward in Chapter 5 in order to see
how far practice supports or contradicts theory. It is important to look beyond facts
and to reflect upon theory in the light of those facts. A substantial part of this
chapter, therefore, is dedicated to reflection. Conclusions and reflections together
must give this study a place within the wider context of innovation, network, and
regional studies and must point out useful directions for further research. The
structuring of this chapter is as follows. The first section addresses the knowledgebased theory of innovation which the present study aims to establish. It does so by
explaining a number of methodological issues and discussing the afore-mentioned
propositions. This results in a revised conceptual model which represents the
tangible outcome of the present study. The model is the result of the confrontation
of theory with empirical evidence. Section 7.2 places the present study in a broader
perspective in order to assess its external validity. Since the study of the KIC
network, basically, is a study of a single case, it is necessary to explain that the
outcomes of the present study are relevant beyond the context of KIC network as
well. The intangible outcomes of this study are discussed in Section 7.3. This, of
course, refers to the reflections that can be made when one looks beyond the
tangible outcome, i.e., the conceptual model. Section 7.4, finally, presents a
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perspective of the 'entrepreneurial
networks.

coalition' in relation to innovation in (regional)

7.1 A KNOWLEDGE-BASED THEORY OF INNOVATION

The core of the present study is the establishment of a knowledge-based theory of
innovation through a confrontation of theory with empirical evidence. The aim of
this section is to see whether that confrontation has been in accordance with the
methodological and theoretical rules of good practice. Next, the proposition from
Chapter 5 will be discussed - this, in effect, is the confrontation of theory and
empirical evidence. Based on the outcomes of that confrontation, a revised
conceptual model will be drafted. This new model constitutes the knowledge-based
theory of innovation that this study set out to establish.
Methodological

issues

The problem with a case study from a methodological perspective is often
comparison. In Chapter 2, some characteristics of this case study were discussed so
as to show that it offers substantial opportunity for comparison. The outcomes of
this case study, therefore, comply with the criteria for internal validity (see below for
a discussion). External validity - which decides whether generalizations can be made
- results from comparing the outcomes of the present case study with other studies
of inter-firm collaboration on innovation. This will be discussed in Section 7.2.
Internal validity
Regarding the internal validity of this study a number of observations can be made.
In the first place, the distinction between process and context variables stands out
(see Chapter 5). The available empirical information allowed only the process part
of the conceptual model underlying this study to be explored in full detail.
Consequently, the process part of this study was solid but conclusions concerning
the context part require more caution. Later in this chapter, the conceptual model
(cf. Figure 7.r) will be adjusted accordingly. The fact that the process part of the
study is solid follows from the substantial number of comparisons that the research
design allows for, for example between Oce and supplier respondents, between the
KIC clusters, and between individual suppliers. But the comparisons only relate to
the process variables. The process of knowledge exchange that took place within the
KIC network can thus be explored in depth, but the effect of the context variables on
this process can only be established for this particular case. In other words, the
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distinction between process and context variables narrowed the scope of this inquiry
but did not affect its internal validity. Another issue to be accounted for with regard
to the (internal) validity of the research is the assessment of the technical qualities of
the modules engineered in the KIC project and the performance levels of the
suppliers involved. This not being a technical study, it has no tools to verify
respondents' claims in these technical matters. On the other hand, even if there
were, ace would not have allowed testing of the modules by a third party in order to
establish whether they really are of a superior quality. The research thus has no
choice but to base its conclusions on the assessments of the engineers involved. This,
however, is not too much of a problem for several reasons. In the first place, the
assessment of the technical qualities of the modules is based on the judgements of
several respondents. Moreover, these respondents were competent to judge the
modules in view of their profession, and compared the qualities of the KlC modules
with those of modules engineered in other settings. Furthermore, the performance
levels of the suppliers are based on the judgements of ace engineers, who had no
interest in these suppliers, which gives them a status as close to neutral as possible
within the context of this study. Finally, ace expects the quality of the engineering to
be significantly better than in 'regular' projects (see Section 6.4).
A third methodological issue concerns the fact that this study is focused on a
relatively short time frame. The study observed ten clusters that together cover the
time span of the KlC project (1993-1998). But each cluster was operative for only
two years on average. This allows for an in-depth analysis of the process that took
place within the KlC network but does not allow for an assessment of the long-term
effects of the KIC project. That is, this study did not explore how the inter-firm
relations developed after the KIC project. Nor did it assess the effects on the
competitive positions of the companies involved. Some recent observations partly
overcome this problem (see Section 6.4) but they are, of course, illustrations rather
than solid outcomes of research. The final issue to be discussed here is the use of
'objective' and 'subjective' information. The 'objective' information concerns the
observable, verifiable, hard data. The analysis in Chapter 6 was largely structured
around this objective information. In addition, the research involved a substantial
amount of 'subjective' information (i.e., the experiences of the respondents) to
provide 'coloring' of the 'objective' information. This is not necessarily soft
information, as part of the 'subjective information' was indeed measured or
visualized, such as openness of the relations in the KIC clusters and the regional
orientation of suppliers. The 'subjective' information came in the form of quotes (or
answers) from respondents based on the questions presented to them during the
interviews. The purpose of these quotes is to illustrate and interpret the outcomes
yielded by the 'objective' information. In itself, the 'subjective' information, of
course, does not have substantial explanatory power. But as the analyses in Chapter
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6 demonstrated, the 'subjective' information was indispensable to interpret the
outcomes of the case study. The 'subjective' information thus provides the in-depth
view which is the strength of a case study design. The question is whether the
validity of the 'subjective' information allows for it being used in the analysis. As the
discussion in the previous chapter showed, the respondents largely agreed with one
another. Their experiences corresponded on most of the issues. Had this not been
the case, it would have been very difficult to use the 'subjective' information, which
now, however, points in a clear direction. The validity of the 'subjective' information
thus lies in the fact that respondents confirm each other's answers. In other words,
the respondents' answers are highly 'internally consistent.'
In sum, the research design has some minor flaws, but these do not affect its
explanatory power with regard to the processes that took place within the KIC
network. The outcomes of this study thus provide a solid basis for a new look on
knowledge creation in networks. It is new in the sense that it looks at innovation as a
process of knowledge creation in an inter-firm setting. And, equally important, in
doing so it focuses on engineering. The context in which the knowledge exchange
took place, however, must be explored further. The context variables in this study do
highlight the relations between the process of knowledge exchange in networks and
relevant context factors, but they are specific for this network. From a
methodological point of view, therefore, the value of the present study is its in-depth
analysis of the process of knowledge exchange. The present study thus is a process
study that has a lot to say about the whys and hows of inter-firm knowledge creation
but less on the effects this brings about. As discussed earlier in this study, the
existing literature showed a need for such a study. Looking back to the main
research question of this study, it can be said that the research design allows for a
solid answer to the question of how companies collaborate on innovation. In
addition, it can explain why the companies involved in this study participated in the
KIC network. The fact, therefore, that this study has little to say about the effects of
the KIC network is not too much of a disappointment. The long-term effects were
not included in the research design and are only now (2002 and onward) becoming
clear. And several of the short-term effects have indeed been accounted for.
External validity
In order for research results to be generalizable to other contexts, the research
design must have external validity. A case study, however, looks carefully at one
context and the applicability of its results to other contexts may not always be clear
from the onset. The best way to deal with the external validity of a case study is to
demonstrate that it fits into a wider tradition of research that deals with the same
issues (cf. King et al. 1994). Section 7.2 is dedicated to that effort. That section shows
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that the issues discussed in the present study are very relevant to a variety of other
settings as well- for example, networks working on engineering or situations where
the spatial dimension of knowledge creation is at issue.
The propositions
In Chapter 5, seven propositions were put forward that capture the key elements of
the theoretical framework underlying this study. With the analysis of the KIC case
now completed, this section returns to these propositions in order to establish to
what extent they are supported or contradicted by practice. Such a confrontation of
theory and practice will contribute to an understanding of the issues addressed in
this study, and will further the development of a knowledge-based theory of
innovation.

The first proposition was that the mechanisms of knowledge exchange in inter-firm
teams are socialization, externalization, combination, and internalization. The
discussion in Chapter 6 already showed that, for the present study these four
mechanisms of knowledge creation proposed by Nonaka and Takeuchi (1995) could
not be clearly idenrified. On the one hand, this could be explained in terms of the
present research design being ill suited to explore these mechanisms. It is true that
knowledge exchange in this study was operationalized simply as communication
between actors, the argument being that knowledge exchange takes place through
communication. Nonaka and Takeuchi's framework, however, is far more specific
than this and proposes four distinct phases in the communication process. A more
detailed research design, then, offers better prospects of furthering an
understanding of the knowledge creation process. The fact that the knowledge
exchange which took place within the KIC network can be very adequately
described in terms of the four mechanisms supports the case for a more detailed
research design. On the other hand, the iterative nature of the process of knowledge
creation itself makes it doubtful whether these mechanisms can be successfully
examined in great detail. From a theoretical perspective, one can identify four
separate phases in the process of knowledge creation. Arguably, the four
mechanisms may be at work at the same time in inter-firm teams working on
engineering. Moreover, it may be impossible for a researcher to tell these
mechanisms apart when knowledge creation is actually at work. Though it is
perhaps too early to arrive at this conclusion, science may have to reconcile itself to
the fact that knowledge creation cannot be measured or quantified. However, the
four mechanisms of knowledge creation could still be a powerful way to
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conceptualize knowledge creation. Remember also the claim made by Maskell et al.
(1998) - and endorsed by the present study - that things that can be counted and
measured are not the things that matter in the knowledge-based economy. They can
be too easily copied and therefore do not establish a sustainable competitive
advantage. As knowledge creation, obviously, is a key process in the knowledgebased economy one would expect this process to be 'unmeasurable,' that is,
impossible to quantify. And since unmeasurable does not mean that nothing can be
said about it (as there are also qualitative ways of 'measuring'), is it not logical to
argue that our understanding of the creation of tacit knowledge should be tacit?
Similarly, Johannessen et al. (2001) distinguish between tacit knowledge and tacit
knowing. They argue that" ... the processes to acquire this kind of [tacit] knowledge,
i.e. tacit knowing, rely on awareness of details which cannot be specified or tested in
any known scientific way" (Johannessen et al. 2001: 7). The KIC example did indeed
show that it is possible to identify tacit knowledge in the knowledge creation process
but that identifying tacit knowing (the process of creating tacit knowledge) is
significantly more difficult and perhaps impossible.
Knowledge creation and competitiveness
The second proposition argued was firm competltlveness depends on the
combination of internally and externally embedded knowledge in unique (network)
competencies. Chapter 6 showed that the companies involved in the various clusters
exchanged their respective embedded knowledge in order to develop modules. The
involvement of embedded knowledge in this effort has been sufficiently
demonstrated. The purpose of the collaboration effort was to create something (the
modules) that was beyond the capabilities of the individual firms. Furthermore, it
was demonstrated that the work of the clusters cannot be easily copied by other
teams of suppliers precisely because it depends heavily on the embedded knowledge
of the companies involved. In other words, the suppliers in the respective clusters
have developed competencies that are highly specific to their clusters, which were
used to create unique modules. The KIC case thus supports the main part of this
proposition: the assumption that companies collaborate in networks in order to
develop unique, network-specific competencies. Whether they actually lead to
competitive advantage cannot be established within the context of this case study,
since it focuses on the collaboration effort itself, not on its consequences. The
retrospect section of Chapter 6 gave some indications concerning these
consequences and, of course, the performance levels of most of the suppliers
increased. This indicates that the knowledge creation effort did indeed strengthen
the competitive and network positions of the companies involved. But, again, the
present study does not offer hard evidence in this respect.
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Know1ed8e exchange and embedded relations
The third proposition was that firms are willing to exchange their embedded
knowledge in embedded relations. Based on the analysis of the KlC case, it has
become necessary to specify the level of embeddedness before addressing this
proposition. The KIC case, after all, showed that most of the companies involved
were well embedded in the wider context of sector and regional relations. However,
the embeddedness of the companies in the KIC network was generally poor at the
start of the project. Most of the companies had never worked with each other
before. Yet, one would have expected embeddedness to be high on this level, since
that would take away a substantial degree of uncertainty that might keep companies
from exchanging embedded knowledge. As it turned out, however, embedded
knowledge was exchanged with - initially - a low level of 'inter-firm embeddedness.'
Other mechanisms, thus, must have been at work to moderate uncertainty. Based on
the analyses in Chapter 6, these mechanisms can be identified. Most important
perhaps is the fact that all KIC partners had corresponding strategies. Both ace and
the suppliers involved in this study were convinced that close collaboration on
engineering will strengthen their competitiveness. Hence they were committed to
the KIC project, which explains their willingness to exchange embedded knowledge
in an essentially non-embedded relationship. The second mechanism is related to
the companies' embeddedness in sector and regional networks. Though this study
does not involve a control group of companies with no or poor ties to sector and
regional networks (it will be difficult to find any, in the southeastern Netherlands at
least), the discussion in Chapter 6 made it clear that companies knew of each other
through these sector and regional networks. Consequently, they were no complete
strangers, which seriously narrowed the scope for malfeasance, as it would give
them a bad reputation in these networks. Considering each company's strategic
decision in favor of collaboration in networks, their embeddedness in sector and
regional networks, obviously, is important to them. That, in tum, created a climate
favorable to the exchange of embedded knowledge without the KIC companies
being embedded in inter-firm relations with one another. The third mechanism is
trust, but this will be discussed under the next proposition. Returning to innovation
theory, this study argues that collaboration on engineering does not require
embedded relations between the companies involved, provided other mechanisms
are in place to ensure that companies will work for mutual benefit'S. Corresponding
strategies and embeddedness in sector and regional networks stand out as important
mechanisms in this study.

,8

Note that this is the definition of trust put forward in this study.
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Trust and knowledee exchanqe
The fourth proposition was that corresponding strategies reflect network stability,
which creates trust and thus facilitates knowledge exchange between network
partners. Trust is the key element in this proposition, and has been defined as the
confidence that actors will work for mutual benefit. Obviously, corresponding
strategies indicate that the partners involved are committed to the same objectives,
as was already discussed in the above. What is also clear from the analysis in Chapter
6 is that the KIC network was characterized by a high degree of trust and that the
clusters proved to be very stable inter-firm structures. In other words, the KIC case
has demonstrated that there is a relation between trust and network stability. The
question is whether trust is derived from corresponding strategies or if there are
other mechanisms involved as well. As argued in the above, corresponding strategies
are an important tributary to trust. But it is not the only mechanism at work. One
important factor in the KIC network was that the companies depended on each
other to get the job done. In other words, inter-firm dependency was very strong in
the case of the KIC project. This left the companies involved with no other choice
than to, at least, act as if they trusted each other. That, after all, was the only way the
common objective to which they were committed could be achieved. Another
important factor is the fact that the companies in the various clusters all had
complementary skills and knowledge. They were no competitors. Arguably, this
helped to create trust between them. These three mechanisms - corresponding
strategies, common objectives, and complementary skills - thus created trust, which
also suggests that trust between the network partners was low in the initial stages of
the project. For this reason it is useful to distinguish between 'established trust' and
'assumed trust.' Established trust is the product of a history of successful
collaboration
between actors. Like embeddedness
it significantly facilitates
knowledge exchange because actors are confident that each will work for mutual
benefit. For a knowledge-based theory of innovation embeddedness and established
trust thus have the same effect on knowledge-exchange. They are closely related and
- within the context of this theory - may even been seen as two aspects of the same
phenomenon. Notice, for example, that the issue of 'corresponding strategies' is
discussed under both propositions three (which focuses on embeddedness) and four
(which focuses on trust), thus further underlining this theory's inability to
distinguish between the two. And from a process perspective this makes perfect
sense, since the one does not exist without the other. Established trust requires
embeddedness
and embeddedness presupposes
established trust. Arguably,
established trust was largely absent when the KIC project was initiated. Yet, the
companies involved acted as if they trusted each other. They assumed that their
network partners could be trusted because of the abovementioned conditions of
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corresponding strategies, common objectives, and complementary skills. As the
discussion in Chapter 6 showed, assumed trust can materialize as established trust
after the actors involved have successfully worked with one another for a while.
What is relevant, however, for the knowledge-based theory of innovation is that
companies are willing to trust each other if certain conditions are met and that these
conditions do not involve a history of working together. Whereas traditionally
theories have looked at the past to explain trust, the knowledge-based theory of
innovation argues that the focus should be on the future. Again, this is
counterintuitive and contrary to much of the established literature (for example
Williamsonian transaction cost economics and the Granovetterian embeddedness
approach) which proposes past experiences as an important contributor to trust.
The present study now argues that a common prospect can replace the role of
history with respect to trust. When the objective is to create something new, as is the
case in collaboration on engineering, network partners must exchange embedded
knowledge in order to achieve their objective. That can happen only in a trustful
environment (see Chapter 4 for an explanation), thus forcing firms to act trustfully.
In such a situation, the three factors or conditions mentioned in the above give
companies sufficient information to assess whether or not they can trust each other.

lnter-firm learning and network characteristics
The fifth proposition was that inter-firm learning can take place only when network
characteristics are favorable. Chapter 6 explored this proposition in that it
established the characteristics of the KIC network and the effectiveness of the
learning that took place in the network. The network characteristics were found to
be favorable and the learning produced the desired results. Because the relation
between network characteristics and learning was not explored for networks with
other characteristics, some caution may be required concerning the interpretation of
the research results. On the other hand, the network characteristics of ten clusters
were established and compared with each other. The only cluster with deviant
network characteristics was the one where the learning process encountered most
difficulties. That fact offers strong support for this proposition. With regard to the
network characteristics, Chapter 5 postulated three sub-propositions, one for each
of the network characteristics identified in Chapter 4:
inter-firm teams are granted their autonomy by the participating firms, which
do not try to control the teams (network autonomy),
people participating in inter-firm teams do so on the basis of their skills and
qualifications (shallow hierarchy),
the participating firms look upon an inter-firm team as an extension of their
organization (flexible boundaries).
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These characteristics have been discussed at length in Chapter 6 and the KlC case
was found to offer ample support for them. The present study thus clearly shows
that organization structure is closely related to innovation capacity. In the
knowledge-based economy, innovation is a matter of knowledge creation, and
organization (or network) characteristics greatly affect the flow of knowledge
through organizations. A knowledge-based theory of innovation, therefore, is a
theory of interaction. It must address organization, or network, characteristics that
support unhampered interaction and communication between team members
working on innovation. The KlC case offers firm support for three such
characteristics: network autonomy, shallow hierarchy, and flexible boundaries. The
characteristics are listed in random order; all three affect the knowledge creation
process. And it is in their combination that these factors have the strongest effect on
communication between network partners. But the knowledge-based theory of
innovation must also address how interactions are affected by the kind of knowledge
that is transmitted and the distance over which it is transmitted. This is addressed in
the following proposition.
Knowledfje exchanue with refjional partners
The sixth proposition was that firms prefer to exchange embedded knowledge with
regional partners, provided these partners are competent and the stage of the
innovation process allows for involvement of other firms. Exploring this
proposition was somewhat problematic for two reasons. The first, of course, is the
fact that the KlC network has not been compared with networks that are dominated
by non-proximate relations. On the other hand, the respondents involved did
compare the KlC network with situations where they collaborated with companies
located in other regions. In other words, the factor space, or distance, was not at the
center of the analysis. Rather, it was a context factor. The second problem is that
collaboration with regional partners was mandatory to qualify for EU subsidies in
the KIC project. It has been argued, however, that this did not impose significant
limitations on ace and that working on engineering with regional partners was in
line with ace's strategy. Methodological difficulties thus seem to have had little
impact on the fmdings of this study with regard to the regional dimension. These
findings give strong support for the theory of the 'geography of knowledge,' as has
been demonstrated in Chapter 6. The value of the present study for the knowledgebased theory of innovation is that it clearly demonstrates that space matters for
companies that are collaborating on innovation. For many years, science has argued
that this is the case but it rarely supported its claims with empirical data on
knowledge exchange between companies. The present study shows that companies
favor collaboration with regional partners in the engineering phase of the
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innovation process. In other phases of the innovation process, however, they may
come to a different conclusion. And it is here that the relevance of the present study
for innovation and regional economic theory becomes clear, as it demonstrates that
the focus must be on knowledge, not on proximity or space. Proximity is the
outcome of a trade-off, knowledge is the substance. Companies ask themselves
whether or not it is desirable and possible to involve regional partners in their
knowledge-creation effort. In the engineering process, relevant knowledge is
specific but not necessarily unique. It is advanced but not necessarily high tech. This
implies that the number of competent partners is substantial- though not abundant.
In other words, it will most likely be possible to fmd competent partners nearby.
Furthermore, engineering requires face-to-face communication between network
partners for a prolonged period of time, which makes collaboration with regional
partners desirable from an efficiency perspective. These characteristics - regional
availability of relevant knowledge, and the advantages of proximate relations enable companies to choose regional partners. The answer to the number one
question in regional economics, i.e., does space matter? thus depends on a trade-off
between the regional availability of knowledge on the one hand and the benefits
associated with collaboration with proximate partners on the other hand. As argued,
the present study demonstrates that, in the engineering phase, this trade-off is made
in favor of proximate relations. Furthering an understanding of the relation between
innovation and space requires this trade-off to be explored for other phases in the
innovation process as well.
Knowledge exchange and cultural proximity
The seventh proposition was that cultural proximity facilitates the exchange of
embedded knowledge. The analysis in Chapter 6 produced no support for this
proposition. In all likelihood, this outcome has more to do with the research design
being ill suited to explore this relation than with there not being any relation at all.
Obviously, respondents in the KIC network perceived no relation but perhaps
respondents from other regions would. And perhaps networks where partners with
different regional cultures are involved are more suited to explore this relation. In
the KIC network respondents basically only experienced the culture of the
southeastern Netherlands. More research is certainly necessary with respect to this
proposition.
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The revised theoretical framework
Based on the discussion of the propositions, a revised version of the conceptual
model can now be developed. This revised version is more specifically focused on
the outcome of the analyses in Chapter 6. It is, in other words, the outcome of the
confrontation of theory and empirical evidence in Chapter 6 and the subsequent
reflection on the propositions in the above. As argued in the previous sections, the
analysis of the KIC project did not cover all aspects of the original conceptual
model. By focusing on the parts that were explored, a more elaborate version of the
model can now be obtained. This way the revised conceptual model makes optimal
use of the confrontation between theory and practice. It must be kept in mind,
however, that the focus of the present study is on the engineering phase of the
innovation process. In the manufacturing industry, this is the most important phase
of the innovation process for many companies - for the obvious reason that most
manufacturing firms are SMEs and simply do not have the resources to perform
R&D (c£ European Commission 1995). And it is in the engineering phase where
concepts and ideas are developed into concrete new products. And as the
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perspective of the present study is on innovation as a process of new product
development, engineering is the obvious phase to focus on.
The revised conceptual model is presented in Figure 7.1. The extent of the
revision becomes clear when Figure 7.1 is compared with Figure 5.1. Most
importantly, where Figure 5.1 contains both process and context variables, the
revised conceptual model predominantly focuses on the process of knowledge
creation. Context variables are now seen basically as factors that facilitate or
constrain this process. Moreover, in the revised conceptual model, most of the
variables and relations that have not been explored in Chapter 6 have been omitted.
Other variables are more elaborate compared to Figure 5.1. As argued, the revised
conceptual model is the result of the confrontation of theory and empirical evidence.
New insights have been used to further mold the knowledge-based theory of
innovation into a process theory. The key relation in this model, i.e., in the
knowledge-based theory of innovation, is between network characteristics and the
level of mutual knowledge exchange in networks. The latter reflects both the quality
and the quantity of the communication between network partners. The more
communication takes place, the more opportunity there is for knowledge to flow
from one actor to another. And this knowledge concerns both embedded and
codified knowledge. Knowledge exchange, in turn, leads to engineering taking place
in networks - that is, engineering becoming an inter-firm process'? - and it leads to
upgrading of the performance levels of the companies involved. That has been
established in this case study. Communication takes place in the network: hence the
network characteristics greatly affect the flow of knowledge between the network
partners. The relevant network characteristics with respect to knowledge exchange
are: network autonomy, shallow hierarchy, and flexible boundaries. Three sets of
variables shape the characteristics of networks. Firstly, the type of innovation
strategy that companies pursue affects their dependency on other firms, Under a
knowledge-based innovation strategy companies want to learn from other firms,
which makes them dependent on each other. Inter-fum dependency, in tum,
facilitates the exchange of embedded knowledge. Under 'normal' conditions, one
might expect companies to be reluctant to share their respective embedded
knowledge. In a situation, however, where they depend on each other to pursue their
innovation objectives, companies will have to exchange embedded knowledge. The
exchange of embedded knowledge is further facilitated by spatial proximity because
of the geography-of-knowledge
mechanism. The knowledge-based theory of
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Engineering becoming an inter-firm process is beneficial for the companies involved
as the outcomes are more difficult to copy for competitors. Moreover, the quality of
the engineering is also said to improve. These effects, however, are not demonstrated
in the present case study.
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innovation thus argues that spatially concentrated networks are better suited to
exchange embedded knowledge than other networks. The exchange of embedded
knowledge, of course, has a direct effect on the level of mutual knowledge exchange
in networks but, more importantly, it affects the network characteristics. This
relation works both ways. Favorable network conditions, obviously, facilitate the
exchange of embedded knowledge. But when firms, in a situation of dependency,
exchange embedded knowledge, they will adopt a network structure that facilitates
this process because it is in the interest of all concerned.
The second set of variables is related to the scope for opportunity. If the scope
for opportunistic behavior is large, companies will compromise on the autonomy of
the network, the shallow hierarchy, and the flexibility of the network's boundaries in
order to exercise control. This way they can compensate for the uncertainty that a
large scope for opportunistic behavior brings with it. Compromising on the
network characteristics, however, will hamper knowledge exchange as it limits the
opportunity for interaction between actors. In the knowledge-based theory of
innovation the scope for opportunity is mediated by three other variables. Inter-firm
dependency significantly limits this scope; a contract can have the same effect.
Embeddedness also limits the scope for opportunism. When network partners are
embedded in the same sector and regional networks (the deeper level of
embeddedness), malfeasance will earn them a bad reputation. Moreover, when
companies have an established relationship with each other (the network level of
embeddedness), they will be unlikely to risk their relationship through opportunistic
behavior. This level of embeddedness also brings a dynamic element to the theory,
because network level embeddedness will grow as the relationship between two
companies lasts longer. In a relationship, the scope for opportunism will thus
gradually decrease."
The third set of variables is related to trust and embeddedness. Trust is one of
the key issues in network theory and the most important factor affecting network
characteristics. Without trust, companies will be (very) reluctant to share embedded
knowledge. The present study identified three mechanisms that contribute to trust;
corresponding strategies, common objectives, and complementary skills. The
relation also works the other way round. As companies exchange more knowledge
through favorable network structures, they develop a history of working together. In
other words, trust arises in their relationship. As the previous section showed,

.0

At this point, transaction cost economists have argued that malfeasance is more likely
in an established relationship since it is least expected and the 'rewards' will therefore
be highest. This might be true in an atomistic relationship but it completely ignores
the inter-firm dependencies and the deeper level of embeddedness put forward in the
knowledge-based theory of innovation.
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however, trust is not a necessary precondition for knowledge exchange, provided
other mechanisms are in place to ensure that companies work together for mutual
benefit. Put differendy, companies do not have to actually trust each other to act
trustfully. This, too, is a dynamic element in the knowledge-based theory of
innovation, as it allows for the level of trust to grow in a relationship. Trust, in turn,
is effected by embeddedness. Embedded relations tend to be more trustful than nonembedded relations. The revised conceptual model is the heart of the knowledgebased theory of innovation that the present study set out to develop. It is both a
broad and a limited theory. It is broad in the sense that it is detailed. It is able to give
a comprehensive answer to the question why and how companies collaborate on
innovation. It is also broad in the sense that this comprehensive answer draws from
a variety of disciplines. The knowledge-based theory of innovation, if anything, is a
multi-disciplinary approach to the issue of innovation. And, finally, it is broad
because it is based on an elaborate case study of knowledge creation in a spatially
concentrated network. Therein, however, also lie its limitations. Inits present form,
the knowledge-based theory of innovation specifically addresses inter-firm
collaboration on engineering." In a sense, this makes it a theory of engineering
rather than a theory of innovation. As argued in the above, this is a strength rather
than a weakness, considering the prominent place of engineering in the
manufacturing industry. However, to get a complete understanding of innovation as
a knowledge-based phenomenon, the present theory must be expanded to other
phases of the innovation process as well. With this in mind, though, the knowledgebased theory of innovation fills a void in our knowledge of how companies
collaborate on innovation (or engineering). And in spite of its relatively limited
scope, the present theory offers ample leads for further inquiry (see Section 7.3)·

11

Critics may argue this is a theory of KIC rather than a theory of innovation.
Notwithstanding that generalization is the main weakness of the case study method.
this criticism does not hold. Particularly the internal consistency of the answers from
the supplier respondents is a strong reminder that SMEs in general face the issues
addressed in this study when engaged in collaboration on engineering. Moreover, Oce
looked for examples of collaboration on engineering in the car-making industry. The
KIC project. in that sense, is not unique. And. finally, the examples of other cases
addressed in the next section shows that the present theory applies to a wider context
as well.
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7.2 APPLICABILITY IN OTHER CONTEXTS: EXTERNAL VALIDITY

The purpose of this section is to demonstrate the external validity of the present
research by placing it in a broader context. A Look at comparable studies shows that
the issues addressed in this volume have relevance beyond the context of the KIC
project as well. It also provides the opportunity to place the present study in a
broader research tradition. The difficulty in this respect is finding comparable cases
in the literature that address the same issues as the KIC case study. They are:
strategic considerations concerning collaboration in networks, the process of
knowledge creation, and proximity. An extensive literature search, unfortunately,
could not identify studies that address all three issues. It is, of course, possible to
have overlooked some studies in the wealth of publications - only the Almighty sees
everything. However, having been unable to identify a case that discusses all three
issues, this sections chooses, instead, to focus on each issue separately. First, the
strategic considerations underlying collaboration on engineering are discussed by
looking into studies on collaboration on engineering in the Singapore electronics
sector. Secondly, the process of knowledge creation is discussed on the basis of
Burns and Stalker's classic study from 1961. More so than any recent study identified
in the literature search, Burns and Stalker look at how knowledge exchange takes
place between an R&D setting (similar to the Oce R&D department) and a
manufacturing setting (similar to the KIC suppliers). Therefore, this classic study is
best qualified for a comparison with the KIC case study on the process of knowledge
creation. Thirdly, the issue of proximity is discussed by looking at other examples of
spatially concentrated networks. The networks involved in this discussion focus on
collaboration on product development so as to be able to compare meaningfully
with the KIC network.
One may argue that establishing external validity by comparison with other
cases has its limitations as no two cases are identical. It is impossible, therefore, to
control for every context factor. One should keep this in mind when reading the
following sections. Only in laboratory-like conditions can identical situations be
created. It goes without saying that these conditions can never be realized in this
type of research. The best way, then, to establish external validity in this case is to
demonstrate that the issues the present study deals with are key issues in other
contexts as well.
Similar strategies: the Singapore electronics sector
One of the key sectors in Singapore's economy is electronics. Brown (1998)
explored the linkages between buyers and suppliers in this sector in order to
establish the potential for indigenous growth in Singapore. Indigenous growth
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results from the capacity of a region's indigenous firms to generate economic
development and is closely related to their innovation capacity (cf. Rutten and
Boekema 1999). In his article, Brown (1998) argues that indigenous growth of
regions owes to their suppliers adopting "sophisticated process manufacturing
technology which is being further developed through OEM [original equipment
manufacturing] and ODM [own design and manufacturing] arrangements with
MNEs [multi-national enterprises]" (p. 209). The similarities between the Singapore
electronics sector and the KIC project (i.e., the southeastern Netherlands electronics
sector) are obvious. Inboth cases, major companies and their suppliers were looking
for ways to strengthen linkages between them in the field of product development
and design. The Singapore case, therefore, gives an opportunity to place the
strategies followed by Oce and its suppliers in the KIC project in a broader
perspective. With regard to large firms, Brown (1998) observed a pattern similar to
the situation Oce was in before it launched the KIC project. Prior to the start ofKIC,
Oce had worked with suppliers in a much more hierarchical constellation. In the
KIC project, however, more intimate relationships were observed. Similarly, Brown
(1998) found that "some fums [suppliers] were issued materials which were then
manufactured according to the exact specifications laid down by the buyer [the large
company]," whereas other Singapore MNEs engaged in a "more developmental
relationship" with their suppliers (P.204). The developmental relationships were
characterized by OOM and OEM arrangements in which "the contractor carries out
some, or all, of the product design and process tasks needed to produce the final
product" (p. 204). In other words, several of Singapore's electronics sector MNEs
followed a strategy that closely resembles Oce's KIC approach.
Regarding the suppliers, Brown (1998) observed that different suppliers were
pursuing different strategies but that the majority of them tried to upgrade their
operations. This mirrors the strategies of the suppliers in the KIC project. They
chose to participate in KIC because it offered them a very good opportunity to
upgrade their performance levels. The way in which Singapore's suppliers tried to
upgrade their operations is also strikingly similar to the approach followed by the
KIC suppliers. Brown (1998) found that suppliers seek to "become involved with
MNEs at an early stage of new product development and offer some input into the
pre-production phase of product development" (p. 203). Other suppliers "provided
additional services such as designjprototyping and procurement as a means of
adding value to their basic supply service" (P.203). Like the KIC suppliers in the
southeastern Netherlands, the Singapore-based suppliers tried to become involved
in the engineering phase of the product development process ofMNEs.
Other studies, too, have found that close linkages between companies are
beneficial to their innovation efforts. Echeverri-Carroll (1999), for example, found
that companies who engage in more frequent knowledge exchange can develop and
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commercialize new products and processes faster than other companies. Another
study by Larson (1992) showed that companies engaged in close collaboration
(network dyads, in her words) deal with issues such as trust and reputation in much
the same way as the companies in the KIC project. The informants in her study "did
not place emphasis on contracts, administrative controls, economic incentives, or
market data; these were not the issues in the forefront of their minds. It became clear
that to understand fully how the structures functioned on a daily and weekly basis
required examination of informal and implicit social contracts" (Larson 1992: 98).
As in the present study, Larson found a relation between high trust relationships and
close collaboration. She, too, identifies a company's "capacity to commit to trustful
orientation" (Larson 1992: 99) as a crucial factor in the development of trustful
relationships. Larson, however, did not study collaboration on engineering.
Contrary to the present study, her findings suggest a much more prominent role for
a "history of prior personal relations" and a "trial period" where network partners
"mutually reinforce economic incentives and social processes" (Larson 1992: 99).
The KIC companies did not have the luxury of such a trial period and, apparently,
had no need for it because all companies were committed to the same objectives and
followed similar strategies. These differences may well result from the differences
between the networks studied. In other words, the KlC network was an engineering
network and Larson studied 'regular' networks; this may explain the different role of
the 'prior history' factor. In any case, both Brown (1998) and Larson (1992) show
that the issues faced by the companies in the KlC project apply to a far wider context
as well. Demonstrating this was the objective of this section as it establishes the
external validity of the strategy part of the present study.

The process of knowledge creation: a deja vu of Burns and Stalker
Placing the communication that took place within the KIC clusters in a context and
demonstrating that the outcomes of this also study apply to other settings is both
hard and easy. It is hard because similar detailed inquiries into inter-firm teams
working on engineering are hard to find. In that sense, the present study is perhaps
unique. On the other hand, what this study set out to accomplish was done by many
authors before, that is, to explore the relation between organizational characteristics
and innovation capability. The first comprehensive study in this tradition is the one
by Bums and Stalker (1961). In their classic study, Burns and Stalker discussed,
among other things, the organizational characteristics of the laboratory and the
workshop. Their chapter 8 concerned the interaction between R&D and
manufacturing in a particular company. In terms of the present study, this
interaction is, of course, the engineering phase of the product development process.
Bums and Stalker's observations are therefore very illustrative for the present study.
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When they discuss the passage of the designs from development to production, the
parallels with the KIC project become evident:
"Manufacturing designs were matured by co-operation between laboratory and
workshops, with new types of assembly shuttling to and fro, evolving towards
printed circuits and other elaborations. Since production was involved so closely
in the progress of the design, the department was not only able to work out ways
of handling the problems of adaptation and to see the implications for the
personnel of the department, but given a considerable interest in overcoming
technical and managerial problems. On the design side, this meant that
development engineers were able to call on increasing skill On either side there
was no inclination to treat relationships with the other as a problem" (Burns and
Stalker 1961: 167).

Like the KIC project, Bums and Stalker's example addresses the advantages of
collaboration between 'technicians' (the laboratory and the Oce R&D department)
and 'manufacturers' (the workshop and the suppliers). In both cases, the objective
was to make better designs by using manufacturers' skills and knowledge in the
development process. As in the intra-firm case presented by Burns and Stalker, the
inter-firms case of the KIC project encountered little or no problems in the relation
between technicians and manufacturers. In other words, the relationships enjoyed a
sufficient level of trust. Because these similarities, Burns and Stalker's observations
regarding the organizational structure of the above-mentioned collaboration merit a
closer look. They observed that the interaction between the laboratory and the
workshop was inadequate because of a mechanistic form of organization that was
pursued by the company in their example. Tasks were fragmented, which made
interaction more difficult and complex:
"Quite apart from the organizational complexity which this involved, by
detaching so many constituent functions from the draughtsman's task, his sense
of involvement and his interest in his job was weakened, and his responsibility for
seeing that drawings and schedules really did provide all the information they
should, and were up to specification, might be surrendered to the supernumerary
controllers who surrounded him. He became reduced, in fact, to what the
managing director said he was: Just a chap with a pencil" (Burns and Stalker 1961:
169).

The difference with Oce's approach in the KIC project could not be greater. Where
Oce and the suppliers involved granted a very high level of autonomy to the clusters,
that is, to the persons responsible for making the interaction between technicians
and manufacturers successful, the company in Burns and Stalker's example tried to
exercise hierarchical control. Whereas Oce understood that change has its own
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dynamics which is best dealt with through the mechanisms of self-organization, the
company in Burns and Stalker's example created special intermediaries and liaison
groups to handle the interaction between the laboratory and the workshop. As
Burns and Stalker (1961) put it: "It is an attempt to solve the problems posed by
conditions of change by other means than the adoption of the management system
to an organic form" (p. 170). While ace allowed a high degree of discretion to the
KIC clusters, which enabled the engineers concerned to become involved with
'their' module and to exchange knowledge freely wiJh each other, the mechanistic
mode of organization followed by the company in Burns and Stalker's example
seriously constrains this kind of interaction. "One of the consequences which
follows upon the confinement of improvement and interaction by the creation of
specialist interpreters is the growth of isolationist sentiment" (Burns and Stalker
1961: 171). The purpose of the KlC project was precisely to prevent this isolationist
sentiment and, in the words of Burns and Stalker, to adopt an organic form of
organization. An organic form of organization, Burns and Stalker argue, allows
technicians and manufacturers to learn each other's language. They observed this in
another company they studied: "In general, the fewer the links in the chain from
development to production, the more, that is, development and production were
forced to learn each other's language, the more effectively, speedy, and trouble-free
was the passage through of designs" (Burns and Stalker 1961: 171). The respondents
involved in the present study could not agree more. Arguably, the organizational
structure of the KlC project approximates Burns and Stalker's organic form of
organization.
The example from Burns and Stalker raises an important question. It follows
from the fact that ace had forty years more experience in organization theory and
practice as well as technological advances than the example of Burns and Stalker.
The non-hierarchic communication that ace and supplier engineers had in the KlC
project would probably have been unthinkable in the mid-zoth century. Moreover,
new electronic
communication
technology
facilitated
coordination
and
communication in the KIC project in ways Burns and Stalker's respondents could
not even begin to dream of. Yet, these differences make the comparison between
KIC and Burns and Stalker only more interesting. Both studies zoom in on the
engineering phase of the product development process, and in both cases the focus
is on the process of knowledge exchange between 'technicians' and 'manufacturers.'
Burns and Stalker demonstrated that a mechanistic form of organization is not
suited to facilitating knowledge exchange and argue in favor of organic forms of
organization. The KlC case demonstrates that they are right. Precisely because these
cases are at opposite end - in terms of form of organization, organization
philosophy, and available technologies - the differences in the process of knowledge
exchange are highlighted. Both cases demonstrate that the exchange of embedded
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knowledge is facilitated by organic forms of organization; the KIC case does so
directly and Burns and Stalker do so by demonstrating that the opposite does not
work. The Burns and Stalker example, therefore, shows that the outcomes of the
present study regarding the process of knowledge creation and organization
characteristics are relevant to other contexts as well. In other words, the Burns and
Stalker example supports the external validity of the process part of the present
study. A more recent study into action research in an aircraft manufacturing
company (Ayas 1999) also supports this. Ayas, too, found that the project teams
which were responsible for carrying out the action research were effective because
of an organic form of organization. "At the group level, it implies transforming
groups of individuals to self-managing teams and providing them with the guidance
and support required" (Ayas 1999: 190). Again, the parallels with the KIC project are
clear as the KIC clusters were, in effect, self-organizing teams supported by their
'parent companies.' Ayas (1999) found that the organic form of the project teams
facilitated learning. She argued that "when self-managing teams are united through
organic networks which lead to the desired interaction among teams, people in
separate clusters can also share information" (Ayas 1999: 190).
As in the present study, Ayas established a relation between learning and
organic forms of organization. The first to observe this relation was perhaps Bavelas
(1951,in Scott, R. 1998: 160), who found that groups which adopted an all-channel or
circle structure processed ambiguous information better than groups with
hierarchical structures such as the chain or wheel structure. Nonaka and Takeuchi
(1995), too, argued that bottom-up forms of organization are better suited to the
processing of embedded knowledge than top-down forms. The present study, thus,
fits in a tradition that examines the relation between organization structure and
innovation, or knowledge exchange. The inter-firm setting of the present study is a
complicating factor (in that it requires that attention be paid to issues such as
strategy and trust) but the underlying principles of organization are the same. In
fact, the collaboration in the KIC clusters was so close that it is difficult to speak of it
in terms of an inter-firm situation. The KIC clusters were organizations in their own
right, albeit of a temporary nature. The engineers of the companies involved were
members of an inter-firm project team but they worked with each other in much the
same way as do members of intra-firm teams. Moreover, the KIC clusters caused the
boundaries between the participating clusters to become very permeable, for flows
of knowledge at least. In the KIC project, therefore, the distinction between interand intra-firm has lost most of its significance. When the process of knowledge
exchange is the unit of analysis, organizational characteristics are relevant as they
support or hamper the flow of knowledge. Whether these characteristics apply to
companies or networks is irrelevant. Organizations, in this case, are transmitters of
knowledge and, as companies and networks are both examples of organizations,
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albeit on different levels, they must both be seen as transmitters of knowledge. In
sum, what this study has demonstrated is that knowledge creation is best supported
with organic forms of organization. The network characteristics discussed earlier in
this study, arguably, reflect an organic approach to organization. Other studies,
whether inter firm or intra firm, support this argument. This indicates that the
process aspects of the present study are also very relevant to other contexts.
Proximity: A different perspective

on familiar issues

The Singapore case discussed earlier shows that collaboration on engineering
between buyers and suppliers is also a relevant issue in other contexts. Brown (1998)
specifically connects intimate buyer-supplier linkages regarding engineering to the
potential of indigenous growth of regions. He argued that the lack of designinnovative MNEs in Singapore inhibited such linkages from materializing and that
this was a weakness of Singapore's economy (Brown 1998: 206). Following a similar
reasoning, the European Commission launched several initiatives to promote
innovation on a regional scale in the mid-rocos. These initiatives, among other
things, encourage companies to engage in linkages similar to those observed in the
Singapore and KIC cases (ct. Cobbenhagen 1998 and European Commission 1995).
A study on innovation and inter-firm cooperation in the British Midlands, too,
showed a link between spatial proximity and networking (De Propris 2000). This
study confirms that "there is a positive relationship between co-operation and
innovation" and that "the opportunity for firms to be innovative lies to a great extent
in their capacity to engage in any form of joint activity over innovation with other
firms" (De Propris 2000: 443-444). More important, this study "showed that firms in
localised industries are more likely to engage in buyer-supplier relationships and to
co-operate over innovation than firms producing in non-localised sectors" (De
Propris 2000: 434). Like Brown (1998), De Propris (2000) shows that proximity is an
important factor in buyer-supplier collaboration on innovation. The KIC example,
thus, is not an exception in the manufacturing industry. Another example of regional
buyer-supplier collaboration also comes from Singapore. Chew and Yeung (2001)
observed that foreign transnational companies (!NCs) in Singapore engage in close
collaboration with regional suppliers in order to benefit from 'reverse transfer.' The
assumption thus far has been that SMEs learn from mcs
but Chew and Yeung
(2001) demonstrate that foreign mcs acquire specific knowledge from local SMEs,
just as ace acquired specific knowledge from its suppliers. Chew and Yeung's study
shows that mcs
make use of the regional SMEs' 'soft technology.' "Soft
technology or expertise is vital in enhancing the production efficiency of mc
customers" (Chew and Yeung 2001: 441). Soft technology encompasses two services
that are relevant to the present study, prototyping and product design. "Prototyping
204

7 CONCLUSION

AND REFLECTION

requires suppliers to manufacture the new part or component that has never been
made before" and "product design usually involves the design of parts and
components through conceptualization and modification of old designs" (Chew and
Yeung 2001: 441). The parallels with the KIC project are clear. Chew and Yeung
explain why TNCs draw these inputs from regional suppliers as follows: "TNCs
subcontract most of the parts to local 5MB suppliers because they lack the
appropriate expertise, knowledge and facilities to make them in-house. The best
solution is to leverage on local SMEs to achieve lower costs. In fact, they may even
gain access to complementary expertise possessed by 5MBs" (Chew and Yeung
2001: 445).
Oce followed the same logic when it decided to work with regional suppliers in
the KIC project. Chew and Yeung, however, failed to make a connection between
knowledge creation, or learning, and proximity. Their framework looks at the
regional environment as a source of potential competitive advantages - which is a
very common approach in regional economics. For example, they point to the
regional economic policy pursued by the Singapore authorities and the institutional
framework of the city state, which supports innovation and R&D efforts in 5MBs.
Hence, they perceive the presence of advanced local suppliers as a cost benefit.
Knowing that they need to work with advanced suppliers, TN Cs prefer to work with
advanced local suppliers since this is cheaper than sustaining relationships over long
distances. This is true, of course, but the present study specifically focusses on the
advantages of knowledge creation in proximate relations. The present study takes
the relationship as unit of analysis whereas Chew and Yeung, and many others, take
the characteristics of the region" as unit of analysis. They do, however, recognize the
importance of relationships as they argue that "sustainable competitiveness has less
to do with just fixed flows of goods and services, but more with dynamic
arrangements based in knowledge creation" (Chew and Yeung 2001: 445). Still, their
emphasis is on 'localized knowledge,' that is, knowledge that is "only available as a
result of being part of a national economy" (p. 435) such as consumer preferences
and local technologies that are specific to a region or nation. Achieving competitive
success on these markets requires that a company be part of relevant regional or
national networks in order to have access to the specific knowledge. Valuable as this
way of thinking may be, its focus is not on knowledge creation but rather on
competitive advantage, that is, the outcome of knowledge creation. This means that,
although it elaborates on earlier traditions, the present study follows a different
approach to the 'factor space' than mainstream regional economic literature does
(see also Section ].I).

11.

In the present study, the characteristics of the region remain implicit and they are not
accounted for in the analysis.
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In sum, the outcomes of the present study are valuable to the broader field of
regional economic research. It focuses, however, on a level of analysis (interactions
or relationships) that is not common in this stream of literature. Regional
economists have thus far focused on either companies and organizations or on the
characteristics of regions. By looking at the spatial dimensions of knowledge
exchange, however, issues familiar to regional economists can be looked at from a
different perspective. As argued in Section 7.1, proximity is the outcome of a tradeoff between several factors; the efficiency of knowledge exchange in proximate
relations, the regional availability of competent partners, and the desirability of
involving external partners in the knowledge creation process. In order to
understand the spatial dimension of innovation, from a knowledge perspective, thus,
one must examine of this trade-off rather than focus on the characteristics of regions
and companies.

7.3 GOVERNANCE OF 'KNOWLEDGE NETWORKS'
This section discusses some issues that go beyond the scope of the present study. As
argued before, the present theory is a process theory. It explains the process of
knowledge creation in networks. These networks, however, are subject to
governance structures and are embedded in a wider institutional context - issues
that the present study did not address. The intriguing question that arises is whether
it is possible to speak of governance structure and institutional context from a
knowledge perspective also. Is there, for example, a governance structure for
'knowledge networks,' that is, networks that are geared towards knowledge creation.
These and other related issues are discussed in the following section.
Knowledge creation and governance structures
In the mainstream literature today it is argued that the intangible side of the
innovation process is the key to firm competitiveness (see den Hertog et al. 1997 and
Chapter 3 for a discussion of the mainstream literature). The present study is no
exception given its focus on embedded knowledge. Recognizing that tacit
knowledge and tacit knowing are at the heart of the explanation, however, requires a
fundamental reconsideration of the nature of knowledge and innovation (i.e.,
knowledge creation). The concept of embedded knowledge holds that some forms
of knowledge have no meaning and cannot exist outside a personal or organizational
context. In other words, such knowledge is always embedded in a social context.
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This, in turn, implies that embedded knowledge is socially constructed knowledge=
and that, to understand the process of knowledge creation, the focus must be on the
social context in which knowledge is created. In the present study, this context was
the inter-firm teams, or clusters, at the heart of the KIC project. In'The knowledgecreating company,' Nonaka and Takeuchi (1995) argue that the creation of new
knowledge takes place in project teams. They do not elaborate on this but von Krogh
et al. (2000) argue that the creation of tacit knowledge takes place in productive
work communities that are based on social processes. These work communities, or
"micro communities of knowledge," are small groups of five to seven people" who
maintain a "dense network of relationships" (von Krogh et al. 2000: 14). The creation
of tacit knowledge in these micro communities takes place through face-to-face
interactions which are facilitated as the team members gradually get to know more
about each other's personalities. These micro communities develop an identity of
their own as well as a shared base of tacit knowledge. It takes little imagination to see
the KIC clusters as examples of these micro communities. The present study
demonstrated that tacit, or embedded, knowledge was actually created in these
clusters and it highlighted some of the social issues related to collaboration in small
teams. Inother words, this is where theory and practice meet. Support for the smallteams approach also comes from other authors such as Johannessen et al. (2001) who
argue that the creation of tacit knowledge takes place in 'apprenticeship teams,' and
Judge et al. (1997) who speak of 'goal-directed communities.I"
Where does this leave the present debate? As far as knowledge creation is
concerned, the theories of, for example, Nonaka and Takeuchi (1995) and von Krogh
et al. (2000) go a long way in explaining what takes place when individuals in teams
create embedded knowledge. The problem, however, is that these theories discuss
knowledge creation in intra-firm teams whereas the present study focuses on interfirm teams. This has few consequences for the process of knowledge creation but it
does require one to take a closer look at governance structures. Obviously, the
network characteristics discussed earlier are not a governance structure. Rather,
they are the result of a particular governance structure. This points to a curious
dualism in the knowledge-based theory of innovation; the process of inter-firm

13
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15

Nonaka and Takeuchi (1995) point out that tacit knowledge is not objective
knowledge. Instead, it results from subjective personal convictions and perceptions of
the environment. A person's tacit knowledge is constantly changed and renewed
through interaction with the environment (p. 8-u).
The number of people in these small groups is irrelevant. What matters is that the
emphasis is on small groups as this is an important parallel with the KlC project.
The definition of apprenticeship teams and goal-directed communities is irrelevant
for the present discussion. It suffices to say that they are very similar to the micro
communities of von Krogh et al. (2000).
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knowledge creation must be addressed on a different level of analysis (the level of
inter-firm micro communities) than the governance structure affecting the
collaboration in these communities (the inter-firm. or network, level). This dualism
necessitates reconsideration of the applicability of transaction cost economics in the
realm of innovation theory. In Chapters 3 and 4, transaction cost economics was
dismissed because it was unable to explain knowledge creation. Knowledge creation,
it was argued above, takes place in micro communities that are subject to a
governance structure. It may be possible that transaction cost economics can
accurately explain this governance structure. It is true that, within the micro
communities, many considerations and decisions are made that are not rational or
economicly viable in the sense of transaction cost theory. However, allowing these
considerations and decisions to be made can be very rational for an actor since it
yields him new embedded knowledge. Inthis light, it is useful to refer to the work of
N ooteboom (2000), who-argues that, in spite of irs shortcomings, some elements of
transaction cost economics are useful as they can be fruitfully employed in a wider
theory of coordination in innovation systems. In his view, "one piece of salvage is
the notion of specific investments as a cause of dependence" (Nooteboom 2000:
920). Superficially, this appears to be the case in the KIC network as specific
investments, arguably, have been made and the companies were mutually dependent
on each other. On closer examination, though, the specific investments made in the
KIC project were the result of the companies being dependent on each other, not, as
Nooteboom argues, the cause. Because the companies in the KIC network followed
an innovation strategy, they had to engage in mutual knowledge exchange in order
to engineer the desired modules. Their dependence, in other words, followed from
strategic considerations, not from transactions. This 'piece of salvage,' thus, is a
dead end from the perspective of the present study."
With regard to forms of coordination, or instruments of governance,
Nooteboom (2000) argues that transaction cost economics is valuable because it
looks into the "redistribution of the ownership of specific investments." This could
be applied to knowledge in so far as the companies in the KIC network did make
specific investments in knowledge and Oce became the owner of the fruits of the
knowledge creation effort. It should be clear, however, that embedded knowledge
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Inaccordance with Granovetter, the present study argues that one has to "actually pay
attention to concrete actors who mobilize resources through networks of social
relations" (Swedberg 1990: III). Transaction cost economics is an 'under socialized
approach' (Granovetter 1985) in that it largely ignores the fact that economic actions
are embedded in networks of social relations. These embedded relations proved
essential in explaining the behavior of the companies in the KIC network. This shows
that economic action is much more socially constructed than transaction cost
economists are willing to admit. (See also a related discussion in Chapter 4.)
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cannot be owned because it is socially constructed. Embedded knowledge is, as the
concept says, embedded in social relations and no single actor can own embedded
knowledge. Neither can an actor own codified knowledge as anyone who has access
to codified knowledge can acquire that knowledge at (virtually) no cost. What Oce
owns after the KIC project is not a body of knowledge but the right to use that
knowledge. The participants in each cluster 'own' the same body of knowledge since
this knowledge was constructed in a process of interaction between them. The
difference between Oce and the suppliers is that the suppliers have to forbear from
using this knowledge.
Insum, the conceptual framework of transaction cost economics is inadequate
to explain either (inter-firm) knowledge creation or the governance structures that
affect the process of knowledge creation. In a study of inter-organizational
relationships, Klein Woolthuis (1999) also found that transaction cost economics is
inappropriate in technological settings. She argued that transaction cost concepts
such as transaction specific investments and the strictly legalistic approach to
contracts are not applicable in a high technological context" (cf. Klein W oolthuis
1999: 191). Klein Woolthuis' study, however, does show that transaction cost
economics is highly adequate in explaining inter-organizational
relations in
'traditional' networks - a point which the present study does not contest. The
present study shows the need to eradicate transaction cost economics from
innovation theory, not from inter-organizational
relations in general. Clearly,
different theories are required to explain governance structures such as the KIC
network. In this respect, a very interesting study on collaboration between firms in
clusters was conducted by Schiele (2001). The conceptualization of clusters in his
work closely follows that in the work of Porter (1990) where clusters are strongly
related to value chains. They constitute network structures in which companies are
both partners (collaborating) and rivals (competition). The latter, obviously, was not
the case in the KIC clusters. Schiele's innovative clusters, however, have some very
interesting similarities with the KIC clusters, and the KlC network in general.
Innovative clusters are characterized by intensive interaction between members who
pursue a common objective and respect shared conventions (cf. Schiele 2001: 259).
The difference between innovative clusters and 'ordinary' inter-firm relations is that
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A 'high technology context' is not necessarily the same as the 'knowledge context' of
the present study as knowledge embraces more than just 'high tech.' The
operationalization of 'high technology' by Klein Woolthuis, however, is not very
elaborate and seems to apply to knowledge in general rather than merely high
technological knowledge. Klein W oolthuis, for example, argues that companies may
be valuable partners because of their technological skills and specialist knowledge (cf.
Klein Woolthuis 1999: 58 and 59), which reflects an approach to knowledge similar to
the one in the present study.
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clusters are characterized by an intensive, reciprocal and binding interaction (cf.
Schiele 2001: 262). Thus far, the work of Schiele holds few surprises. The novelty of
his approach is the introduction of club theory (see Cornes and Sandler 1986 and
Sandler and Tschirhart 1997) into the field of innovation studies. Using club theory,
Schiele explains why clusters exist. Club theory, in other words, may constitute a
governance structure of innovative clusters:
"In einer begrenzier: Gruppe freiwillitJ zusammengeschlossener Or8anisationen konnen.
Konventionen entwickelt und durchfJesetzt werden, da ein Ausschlufl aus dem Club
m081ich ist. Die Effizienz von im Cluster verankerten Utuernehmungen. steitJt, da
Opportunismus und somit Transktionskosten durch den Clubeffekt reduziert werden.
Besondere formen des Outsourcing werden m08lich. ... Innovation wird im Cluster
hochfJraditJ 8ejardert, da auch implizites Wissen in einer informationsoffenen
UtTlfJebuTIfJ
bestehend aus ahnlichen Akteuren ausgetauscht werden kann" (Schiele
2001: 260).

Club theory, thus, links governance to knowledge, which makes the theory attractive
in the context of the present work. The conceptualization of knowledge in club
theory is poor, however, as it regards knowledge as a public good. Embedded
knowledge, however, is socially constructed and, consequently, cannot be a good as
goods are traded. Codified knowledge is not a good since it has no price."
Moreover, 'trading' codified knowledge does not mean that the 'seller' loses his
knowledge'? as is the case in traditional trading. Yet, seeing knowledge as a public
good does justice to its collective nature.
Why and under what circumstances companies exchange knowledge are the
key issues of inter-firm collaboration on innovation. The 'why' can be traced back to
strategic considerations. The 'circumstances' point to a governance structure that
minimizes the risk of opportunism. Club theory offers a way to reconcile the forces
of competition and collaboration in networks much in the same way as has been
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Giving a price to codified knowledge is highly problematic. Suppose, for example, that
a subscription to a journal is accepted as the price of the codified knowledge that the
journal contains. It is, at least, the price someone would have to pay to obtain that
codified knowledge. However, this person can obtain the same codified knowledge for
free if the publisher of the journal decides to make it available 'on line' free of charge,
or if he makes a photocopy in the library of his university. Although, in the latter case,
the university pays for the subscription, there is no longer a direct connection
between paying for a good and enjoying its benefits, which undermines the whole idea
of goods and prices.
Ibis was said in a very elegant way by Dr. Michael Landabaso of the European
Commission. During an international seminar on learning regions (held at Tilburg
University, March 27,1998), he argued that "if I light your candle, I still have my fire."
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observed in the KIC network. As Schiele (2001) points out, club members exchange
knowledge while shielding their knowledge from outsiders. This enables club
members to create new combinations of knowledge, the benefits of which accrue to
the club members exclusively. This, of course, provides club members with an
incentive to share knowledge which would probably not be the case in more open
inter-firm relations (cf. Schiele 2001: 107). Of course, much more can be said about
club theory and the work of Schiele, but the present work is not the place to do so.
The aim of the above was to demonstrate that a number of very interesting
similarities exist between the present work and the work of Schiele (2001). Given
that a governance
structure
which explains knowledge-based
inter-fum
collaboration needs to be developed, Schiele's conceptualization of clusters, and
club theory in general, may provide a promising point of departure for further
research.
Institutional

context, network typology, and proximity

Another relevant issue is the institutional context. The learning region paradigm
(see Boekema et al. 2000) stresses the importance of factors such as government
policy, the role of intermediary organizations, social capital (see Morgan 1997: 493),
etc., in relation to the functioning of regional networks and regional economic
development. These issues also had an impact on the KIC network as, for example,
part of the project's funding came from regional, national, and European authorities.
This draws attention to the relation between innovation efforts in spatially
concentrated networks (such as the KIC network), regional economic development,
and regional innovation policy. Again, the learning region paradigm is very helpful
in understanding this relation, particularly with regard to the role of regional
innovation policy (see, for example, Hassink 2001). The regional institutional
context - which includes not only norms, values, and social capital, but also more
tangible elements such as regional actors like authorities, universities, intermediary
organizations, etc. - can have a powerful effect on inter-firm collaboration and
knowledge creation. The present study did not consider the institutional context as it
specifically addressed the process of knowledge creation in an inter-firm context.
The characteristics of a region and the institutional context belong to a different
level of analysis." However, this is not the place for a discussion on institutions. This
section merely points out the need to address this issue in future research. The
institutional context may also help to explain another issue, that of emerging vs
created networks. The KIC network, obviously, was a created network and the
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See also the discussion in Chapter 4.
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institutional context of the southeastern Netherlands helps to explain the success of
this effort, e.g., the presence of a large number of suppliers that Oce could choose
from. Some of the Singapore networks, in contrast, are emergent networks,
although government support schemes do playa role here, too. To make matters
more complicated, the KIC project was an effort to create a temporary network in
order to enable the emergence of a more loosely coupled network of advanced
suppliers around a central firm. (See the discussion of Oce's strategy in Chapter 2.)
More needs to be said about network typologies in relation to knowledge creation.
For example, are knowledge-creating networks such as the KIC network possible
without a dominant central partner? Another issue is the 'shape' of the network. On
the one hand, the KIC network has a web-like structure (on the level of the KIC
network as a whole), but, on the other hand, it is a hybrid of a pyramid-like network
(with a central role for Oce and the lead supplier) and a ring-like network (the
relations between the suppliers) on the level of the KIC clusters. Given that it was
within the clusters that knowledge exchange actually took place, one could argue
that the network type most suited to knowledge creation is a ring-like network.
However, neither of these network types are appropriate to conceptualize the multilayered nature of the KIC network (cf. levels of analysis in Section 2.3). Moreover,
the present study looked at knowledge creation in a buyer-supplier relation. This
setting, of course, affected the structure of the KIC network. It is, therefore,
necessary to examine the typology of knowledge-creating networks in other settings
as well. However, that, again, is an issue for further research. A final issue, related to
network typology, is knowledge creation and its relation to space. The present study
demonstrated
that proximity is important in inter-firm collaboration
on
engineering, but how important is proximity in other situations? When dealing with
the issue of proximity, it is important to keep in mind the following questions, which
were raised by Oinas and Virkkala (1997: 273): what actors are involved? what
activities does it apply to? what knowledge is involved? in what type of firm does
the knowledge creation take place? in what sectors does the networking and
knowledge creation take place? which stages of the product development process
are involved? Of the three main 'disciplines' in this study - networks, innovation,
and space - the last is the least emphasized. Yet, this study shows that innovation
and knowledge-creating networks do have a spatial dimension. This dimension also
needs to be elaborated in future research.
The above discussion, again, shows that the answer to the seemingly straightforward
question of why and how companies collaborate on innovation actually requires indepth knowledge and understanding of a great many issues. The present study
discussed and explored a number of these issues but it is certainly not exhaustive.
The knowledge-based theory of innovation developed in this study focuses on the
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process of knowledge creation in an inter-firm context. The wider and deeper
aspects of the inter-firm context, such as the relation with the institutional context,
governance structures, network typology, and the different role of space in each of
these situations, were not discussed in depth. The present theory is by no means a
'definite' theory of innovation. Departing from the knowledge perspective of the
present study, the theory of innovation needs to be expanded to involve the abovementioned issues.

7.4

THE ENTREPRENEURIAL

COALITION: CONCEPT AND

RESEARCH AGENDA

The tide of this study, the entrepreneurial coalition, reflects the way of working in
the KlC network and the KlC clusters. It is a case of several companies which
wanted to innovate, that is, to learn new skills in order to be able to develop new
products. These companies chose to do so in a knowledge-creating network. This
network is special in that it was focused on knowledge creation, on
entrepreneurship. Furthermore, it was a network in which the partners involved
pooled their resources in pursuit of a common objective - hence the term coalition.
The entrepreneurial coalition, therefore, is also an attempt to conceptualize the KlC
network also a particular type of network. This section discusses the key
characteristics of the concept of the entrepreneurial coalition and proposes a
research agenda to elaborate the knowledge-based theory of innovation in general
and the concept of the entrepreneurial coalition as a particular phenomenon within
that theory.
The entrepreneurial

coalition

Earlier in this study, it was suggested that the entrepreneurial function may be
performed at a network level. The example of the KIC network strongly supports
this claim. The focus on entrepreneurship - or the making of new combinations of
knowledge (cf. Chapter 3) - make the KIC network a special kind of network. As
mentioned above, the network partners chose to pool their resources in pursuit of a
common objective. When this objective was achieved, however, the network
dissolved. An entrepreneurial network, thus, is a temporary constellation with a
'mission.' The comparison with a coalition, therefore, is quite adequate. The concept
of the entrepreneurial coalition has parallels with the clubs and innovative clusters
proposed by Schiele (2001), and also with Best's (1990) concept of collaborative
coordination, which refers to coordination amongst mutually dependent firms.
Although both Schiele and Best conceptualize inter-firm collaboration on

213

The Entrepreneurial Coalition

innovation, as does the present study, the concept of the entrepreneurial coalition
more specifically focuses on the conceptualization of inter-firm knowledge creation.
More so than the other two concepts, the entrepreneurial coalition is seen as an
instrument of knowledge creation. Its objective is to make new combinations of the
different kinds of knowledge that come from the various members of the network,
or coalition. The purpose of this knowledge-creating effort is to seize opportunities
and to improve the competitive position of the network members. This brings the
discussion back to the bedrock of innovation theory: the work of Schumpeter.
Innovation networks, such as the KIC clusters, perform the entrepreneurial function
at a network level. They are, in other words, collective entrepreneurs. The
temporary nature of these networks, or coalitions, can also be conceptualized in
Schumpeterian terms. After all, the objective of an entrepreneurial coalition is to
perform the entrepreneurial function. However, as Schumpeter argued, being an
entrepreneur is not a dauerzustand. Logically, therefore, from a Schumpeterian point
of view, these coalitions break up afrer the entrepreneurial function has been
performed, that is, afrer a new combination of knowledge has been made. This is an
important dynamic element as the appearance, evolvement, and disappearance of
coalitions and the emergence of new coalitions must be seen as a contemporary
example of creative destruction. The constant disappearance of old coalitions and
the emergence of new coalitions creates the dynamics of the capitalist system in
today's knowledge-based economy.
. In the light of the above discussion, and the outcomes of the present study in
general, the characteristics of an entrepreneurial coalition are as follows:
•
An entrepreneurial coalition is a strategic network. Members pursue common
interests and work for mutual benefit. With regard to the coalition's
objectives, members collaborate with one another but, at the same time,
they may be competitors
in other settings." Relatedly, because
membership of an entrepreneurial
coalition follows from strategic
considerations, it tends to be voluntary. It is difficult to press companies
into actively participating in entrepreneurial coalitions if their strategies
do not guide them in that direction.
•
An entrepreneurial coalition is a loosely coupled network. Members commit
themselves to a coalition for as long as is necessary to achieve their
objectives - although their commitment is anything but loose during the
lifetime of a coalition. Entrepreneurial coalitions resolve afrer time and

1

3

Oce was careful to avoid including competitors in the KIC clusters but other
coalitions may very well involve rivals. An example in this respect is cooperation in
pre-competitive research by large companies, such as between Philips and Sony in the
case of the cd player.
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new coalitions are formed. Loyalties are to a cause rather than to a
particular company or a coalition. However, in order to become a member
of a coalition, one must maintain friendly relations with other potential
partners. This, of course, refers to embeddedness in sector and regional
networks. The more advanced suppliers in this study, for example,
maintained close collaborative relations in engineering with other large
companies as well. This is encouraged by Oce as it further strengthens the
engineering skills of the suppliers concerned which will be advantageous
to Oce in future projects. Loosely coupled, thus, refers to the fact that
companies try to pursue their objectives in more than one coalition and
that these coalitions are not fixed or permanent configurations.
Entrepreneurial coalitions tend to have a 'climate.' Relations in some clusters
are more open or friendly than in others. Trust is an important factor in
coalitions. The climate, or trust, greatly affects the working conditions in a
coalition. A related issue here is the political aspect of coalitions, or
organizations in general. The word coalition is often associated with
politics (e.g., the coalition against terror, or a coalition government) but
the concept of the coalition company is not related to politics. Of course,
every network, or organization, has political aspects" but, in this context,
coalition refers to the temporary pooling of resources by actors with
common interests.
Entrepreneurial coalitions favor knowledge exchange. Because clusters are
strategic networks where members work for mutual benefit, these
members have to exchange embedded knowledge in order to achieve their
common interests and they can trust other members to act benevolently.
Entrepreneurial coalitions act as if they are one actor. The KIC network, or
rather the various clusters that composed the KIC network, consisted of
various individual companies. Yet, for the task for which they were
designed, that is, engineering, these clusters acted as if they were a single
company. The companies in each cluster established an inter-firm project
team for this purpose which further obscured the boundaries between
them. Knowledge flowed undisturbed between companies and the

Morgan (1986) argues that every organization is political because the attributes of
politics - interests, conflict, and power - are present in every organization. That does
not mean that every organization is 'politicized.' In the KlC project, for example,
interests were largely overlapping, conflicts were rare and could be talked about
because of the open climate, and power resulted from competence rather than
hierarchy.
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outcome of each cluster, i.e., the modules they engineered,
traced back any single company.

cannot be

Research agenda
The concept of the entrepreneurial coalition requires a trans, multi, or interdisciplinary approach to the study of networks. Coalitions are complex
constellations. Economic rationality explains part of the behavior of companies, for
example, when they decide to enter a coalition. However, the high level of trust and
the network characteristics, for example, are best explained from an (organization)
sociological perspective, where effectiveness rather than efficiency is the dominant
orientation. The spatial dimension of knowledge creation requires a different
perspective. It is important to make this point prior to addressing the issues for
further analysis as it says something about how these issues should be approached.
As the above made clear, there are several such issues. The following is an agenda for
further research which presents the key issues for further analysis.
• The key objective must be to establish inter-firm collaboration on
innovation as a distinct type of networking, as the concept of the
entrepreneurial coalition. In order to do so, it is necessary to expand the
research to constellations other than buyer-supplier
collaboration.
Collaboration in other stages of the product development process
involving different partners, such as other large companies and
universities, must be analyzed, too, in order to strengthen the knowledgebased theory of innovation elaborated in the present study. Expanding this
theory to other stages of the innovation process and to entrepreneurial
coalitions with other kinds of partners, again, is the key issue for further
analysis.
•
Closely related to the previous issue is the geographical scale of knowledge
creation. Oce's product development process seems to suggest a sort of
hour-glass model where basic research, e.g., new technology development,
is performed on a global scale, new concept development is done on a local
scale, behind the closed doors of Oce's R&D center, engineering is
performed in collaboration with suppliers on a regional scale, and
production, again, takes place on a global scale. The present study showed
that there is a relation between space and knowledge creation but, clearly,
this relation needs to be examined more carefully at other geographical
levels.
• The institutional context, too, needs to be involved in the analysis.
Institutional differences between regions can have an important effect on
the effectiveness of coalitions and even their emerging, evolution, and
216
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demise. This is particularly so when (regional) authorities see coalitions as
a means of upgrading, for example, their regional supplier base, as the
governments of Singapore and those in the southeastern Netherlands
clearly did. The work that has been going on within the framework of
learning regions for the better part of a decade now is of particular
relevance for this discussion. The challenge is to distinguish between the
various levels of analysis. In the KlC project, for example, the main level of
analysis was the micro-communities level, the level of the KlC clusters,
with the inter-firm level as a related but different level of analysis. The
regional context would constitute yet another level of analysis. Each level
of analysis yields valuable new insights but it must always be clear from
which level a particular insight comes.
With regard to methodology, the present study has demonstrated the
value of a qualitative approach in explaining the key issues in inter-firm
collaboration on innovation. The outcome of the present study is a
coherent theoretical framework with foundations in theory and practice.
Qualitative exploration, thus, is the instrument with which to conduct
basic research. Quantitative research should test the propositions and
relations put forward in the present study.

This study began with by distinguishing between the surface of the economy and its
basis. Entrepreneurial coalitions belong to the basis of the economy, although their
changing nature may sometimes suggest otherwise. As argued in the above,
coalitions are instruments of knowledge creation and knowledge creation is the key
to survival and competitiveness in the knowledge-based economy. It is not so much
particular entrepreneurial coalitions that matter but rather a company's competence
to create and participate in coalitions. Mastering the art of 'coalitioning' determines
a company's ability to compete on knowledge (that is, higher order advantages)
rather than costs (that is, lower order advantages). It takes an advanced company,
however, to perform this art. Precisely because of this, the KIC project was a
learning exercise; it transformed a number of suppliers into competent engineering
partners and it taught Oce how to behave in an entrepreneurial coalition where
knowledge rather than hierarchy decides who has power. The KIC project can,
therefore, be seen as an effort in building competencies for the zrst century.
Successful companies are those which can incorporate other companies' embedded
knowledge in their innovation processes through 'coalitioning.' The objective of this
study was, firstly, to demonstrate this and, secondly, to explore entrepreneurial
coalitions and the knowledge-creation process that goes on inside them. The
knowledge-based theory of innovation advanced in this volume will have supporters
and contesters. However, the importance of understanding the issues explored in
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the present study in the light of today's knowledge-based economy cannot be
denied. With its inevitable imperfections, the knowledge-based theory of innovation
offers a coherent way to do just that.
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Samenvatting
In de afgelopen twee decennia is het karakter van de economie grondig veranderd.
Kennis is de belangrijkste produktiefactor geworden en leren, of kenniscreatie, het
belangrijkste proces. Daarbij gaat het niet alleen om technologische kennis maar ook om
kennis van markten, consumentenvoorkeuren en organisatiewijzen. De economie wordt
daarom tegenwoordig ook wel omschreven als een 'kenniseconomie'. De kenniseconomie stelt nieuwe eisen aan bedrijven, met name op het gebied van innovatie.
Innovatie moet, met een duidelijke verwijzing naar Schumpeter, gezien worden als het
maken van nieuwe combinaties van kennis. Daar geen enkel bedrijfkan beschikken over
alle voor hem relevante kennis, zijn bedrijven in de kenniseconomie gedwongen samen te
werken rond innovatiejkenniscreatie,
De kenniseconomie is daarom ook een nerwerkeconomie. Teneinde de uitdagingen te begrijpen die de kenniseconomie aan bedrijven
stelt, is het noodzakelijk een kennistheorie van innovatie te ontwikkelen. Innovatie en de
samenwerking die bedrijven daarbij aangaan, moet verklaard worden vanuit een kennisperspectief. Dat is ook het doel van deze studie: het ontwikkelen van een kennistheorie
van innovatie.
Dit doel wordt nagestreefd via twee wegen. Eerste wordt middels een literatuurstudie
een conceptueel model ontwikkeld rond kenniscreatie (innovatie) en samenwerking
tussen bedrijven. Vervolgens wordt dit conceptueel model geconfronteerd met een case
studie naar samenwerking rond innovatie. De case studie betreft het KlC-project
(kennisintensieve industrieclustering) van ace. In dit project, dat van 1994 tot en met
1998 liep, heeft ace samen met een 4o-tal toeleveranciers een nieuwe kleurencopier
ontwikkeld. Daarbij werd de ontwikkeling van complete modules uitbesteed aan
groepjes van toeleveranciers (clusters). Daarentegen werd vroeger de ontwikkeling van
afzonderlijke onderdelen uitbesteed aan individuele toeleveranciers. Het lijkt er dus op
dat ace middels het KlC-project een antwoord wil geven op de uitdagingen van de
kenniseconomie door nadrukkelijker gebruik te maken van de kennis en kunde van
toeleveranciers in het innovatieproces. ace is zodoende in staat zich te specialiseren in de
fundamentele kant van de produktontwikkeling - het bedenken van nieuwe concepten en
het ontwikkelen van nieuwe rechnologieen - terwijl de toeleveranciers hun kennis van
produktietechnieken kunnen inzetten bij het uitontwikkelen van de concepten tot
maakbare produkten.
Het theoretische deel van deze studie rust op drie pijlers: leren, netwerken en ruimte.
Zoals gezegd, leren is het belangrijkste proces in de huidige economie. Dit vraagt om een
duidelijke conceptualisering van leren. Leren is een proces van kenniscreatie en
kenniscreatie leidt tot innovaties via het maken van nieuwe combinaties van kennis. Er
zijn rwee vormen van kennis: expliciete, gecodificeerde kennis en impliciete, persoonsgebonden kennis. Expliciete kennis kan worden uitgedrukt in woorden, getallen en
figuren en is zodoende makkelijk overdraagbaar. Expliciete kennis bestaat onafhankelijk
225

The Entrepreneurial Coalition

van een bepaalde (organisatorische of sociale) context. Hierdoor kan echter geen
duurzaam concurrentievoordeel behaald worden op basis van expliciete kennis. Immers,
innovaties die gebaseerd zijn op expliciete kennis kunnen door concurrenten eenvoudig
worden nagemaakt omdat de betreffende kennis gemakkelijk overdraagbaar is. Dat is
anders in het geval van impliciete kennis. Dit is kennis die zichtbaar wordt in ervaringen,
know how, routines, etc. Het is kennis die in de hoofden van mensen zit maar moeilijk
onder woorden te brengen is en zich manifesteert in kunde en vaardigheden, Impliciete
kennis is sociaal geconstrueerde kennis, ze kan niet los bestaan van de context waarin ze
is geproduceerd. Impliciete kennis is specifiek voor personen en/of groepen
(organisaties). Impliciete kennis is als het ware ingebed in een sociale context. Ze is
daarom heel moeilijk overdraagbaar aan actoren die buiten deze context vallen, zoals
concurrenten. Vandaar dat impliciete kennis veel eerder een duurzaam concurrentievoordeel zal opleveren,
Leren, kenniscreatie en innovatie zijn dus onlosmakelijk met elkaar verbonden.
Innovatie wordt in deze studie dan ook in hoge mate opgevat als een proces van sociale
interactie. De vraag is nu onder welke condities dit proces soepel kan verlopen. In de
literaruur wordt deze vraag beantwoord op het niveau van afzonderlijke ondememingen.
Daar in deze studie het accent ligt op samenwerking tussen bedrijven wordt hier gezocht
naar condities op netwerkniveau. Immers, bedrijven maken in toenemende mate gebruik
van elkaars kennis in het innovatieproces, zoals ook het voorbeeld van het KIC-project
laat zien. Bij het zoeken naar condities voor soepele kennisuitwisselingen zijn in grote
lijnen de condities die op bedrijfsniveau gelden vertaald naar het netwerkniveau. Daarbij
wordt er van uitgegaan dat kennisuitwisseling in kleine teams plaatsvindt, zoals de
clusters in het KIC-project. Vertegenwoordigers van verschillende bedrijven werken
samen in een projectteam aan produktontwikkeling en wisselen onderling kennis uit.
Soepele kennisuitwisseling in deze teams is onderhevig aan drie condities: autonomie,
korte lijnen en flexibele grenzen. Autonomie wil zeggen dat de teams in grote lijnen hun
eigen zaken moeten kunnen regelen. Ze moeten een duidelijke opdracht krijgen maar
binnen die kaders moeten de teamleden de vrijheid hebben om hun creativiteit te
gebruiken. Het management moet op afstand blijven. Korte lijnen wil zeggen dat er
binnen de teams sprake moet zijn van een platte hierarchic. De teamleden moeten
inbreng hebben op basis van hun kennis en kwaliteiten, niet op basis van hun positie.
Ook dit stimuleert de creativiteit. Tenslotte moet een team flexibele grenzen hebben. Dar
wil zeggen dar kennis vrijelijk kan stromen tussen het team en de verschillende bedrijven
die bijdragen aan het team. Het team is immers grotendeels afhankelijk van de input en
medewerking die het krijgt van de 'moederbedrijven'.
Een bijzondere conditie die op netwerkniveau geldt, is het vertrouwen dat bedrijven
en teamleden onderling moeten hebben. In de literatuur wordt veelal gesteld dat
vertrouwen ontstaat nadat bedrijven gedurende langere tijd met elkaar hebben
samengewerkt. Bovendien wordt met name door transactiekosteneconomen vertrouwen
gelijk gesteld aan het zich kwetsbaar opstellen door actoren omdat men bedrogen kan
worden door samenwerkingspartners. Deze studie stelt echter dat voor samenwerking
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rond innovatie - waar kennisuitwisseling tussen bedrijven centraal staat - de traditionele
redenering rond vertrouwen niet opgaat. Het punt is dat bedrijven van elkaar afhankelijk
zijn. Men heeft elkaars kennis nodig om tot innovatie re komen. Het is daarom niet van
belang of men al een bestaande vertrouwensrelatie
heeft of niet. Zich bewust van hun
wederzijdse afhankelijkheid zullen bedrijven in vertrouwen handelen - waarop later dar
vertrouwelijk handelen omgezet wordt in echt vertrouwen. Bovendien is de kans op vals
spel van een van de samenwerkingspartners
zeer gering. De valsspeler snijdt zich op die
manier af van de kennis van andere bedrijven en zal zich een slechte reputatie verwerven.
Ook in de toekomst zal de valsspeler dan nauwelijks of geen samenwerkingspartners
vinden en daarom geen innovaties kunnen voortbrengen. Kortom, als een bedrijf een
srraregische keuze heeft gemaakt voor samenwerking rond innovatie, dat wil zeggen
voor kennisuitwisseling
met andere bedrijven, dan is er automatisch een vertrouwensbasis. Anders gezegd, vanaf het begin af aan zullen actoren zich noodgedwongen
gedragen alsof ze elkaar vertrouwen. Om tot wederzijdse kennisuitwisseling
re komen,
heeft men geen andere keuze dan elkaar in vertrouwen te nemen. Bedrijven zullen
samenwerken
om potenriele voordelen te behalen die ze afzonderlijk niet kunnen
bereiken. In tegenstelling
tot de traditionele
literatuur stelt deze studie dus dat
vertrouwen bij samenwerking
rond innovatie geen kwestie is van gunstige eerdere
ervaringen, maar juist van een belofte van toekomstig gewin door samenwerking.
De laatste theoretische
pijler onder deze studie is ruimte, of beter ruimtelijke
nabijheid. Deze studie veronderstelt een relatie tussen kennisuitwisseling en ruimtelijke
nabijheid. In de literatuur wordt dit verschijnsel aangeduid als de '8e08raphy of
krwwled8e'. Bij expliciete kennis speelt dit niet, W oorden en getallen kunnen per email de
hele wereld worden rondgestuurd.
Maar bij impliciete kennis kan kennisuitwisseling
alleen plaatsvinden via persoonlijke communicatie. Hiertoe moeten actoren elkaar fysiek
ontmoeten om optimaal van alle verbale en non-verbale vormen van communicatie
gebruik te kunnen maken. Naarmate actor en verder van elkaar vandaan gevestigd zijn, is
het duurder om elkaar fysiek te ontmoeten. Actoren die wel in elkaars nabijheid zijn
gevestigd, kunnen zonder (veel) kosten wel impliciete kennis uitwisselen. Dit gegeven
wordt, zoals gezegd, aangeduid als de '8e08raphy ofkrwwledfje'. Deze studie onderschrijft
bovengenoemde
visie maar srelt dat ze niet zonder meer opgaat. Met andere woorden,
bedrijven zullen bij het uitwisselen van impliciete kennis een voorkeur hebben voor
samenwerking met nabije partners, maar zullen niet altijd in staat zijn zich ook van nabije
partners te bedienen. De belangrijkste reden hiervoor is dat bedrijven op zoek zijn naar
de beste kennis en niet naar de dichtstbijzijnde kennis. Nabije partners zullen niet altijd
beschikken over de juiste kennis zodat ze toch van ver gehaald moet worden. Daarnaast
kan een bedrijf verplichtingen zijn aangegaan waardoor kennis van ver gehaald moet
worden of men kan hele goede relaties onderhouden met verre partners waardoor men
de afstand voor lief neemt. Nabijheid is dus een voordeel bij kennisuitwisseling maar de
specifieke omstandigheden
waarin een actor verkeert, bepalen of deze actor van dat
voordeel kan profiteren.
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In de studie is vervolgens ruim aandacht besteed aan de case studie van het KlCproject. Het doel van de case studie was na re gaan in hoeverre de praktijk het
bovenstaande theoretisch raamwerk ondersteunt of weedegt. Zoals blijkt uit de
uitkomsten van de case studie ondersteunt het KlC-project grotendeels het theoretisch
kader.
• De vorm van samenwerking in de verschillende KlC-clusters beantwoordde aan de
drie bovengenoemde condities voor soepele kennisuitwisseling. Oce hield zich op de
achtergrond en liet her werk grotendeels over aan de toeleveranciers en er waren hele
korte communicatielijnen tussen alle betrokkenen zodat kennis gemakkelijk van her
ene naar het andere bedtijfkon stromen. Dat alle betrokkenen positief waren over de
gekozen samenwerkingsvorm wil overigens niet zeggen dar het KlC-project
probleemloos verliep. De Oce-vertegenwoordigers in de clusters waren bijvoorbeeld
veel meer tijd kwijt met het management van de clusters dan was voorzien. Deze taak
was aanvankelijk weggelegd voor zogenaamde 'lead suppliers' maar slechts enkele van
deze lead suppliers bleken over de kennis en ervaring te beschikken om deze rol geheel
zelfstandig te kunnen vervullen.
• AIle betrokken bedrijven hadden een strategische keuze gemaakt voor samenwerking
rond innovatie. Ondanks het feit dat het grootste deel van de betrokken bedrijven nog
nooit eerder met elkaar had samengewerkt, verliep de samenwerking vrijwel zonder
uitzondering probleemloos en werd ze gekenmerkt door een grote mate van
wederzijds vertrouwen.
• Vrijwel alle respondenten gaven aan dat ruimtelijke nabijheid een groot voordeel was
met betrekking tot kennisuitwisseling. In lijn met de verwachtingen gaven zij verder
aan dat nabijheid niet noodzakelijk was, indien no dig kan impliciete kennis ook
worden uitgewisseld over grotere afstanden.
• De resultaten van het KlC-project waren positief. Vrijwel alle deelnemende
toeleveranciers hebben nieuwe kennis en ervaring opgedaan. Zij zijn nu beter in sraat
te concurreren op kennis en kunde en zijn daarom minder afhankelijk van
kostenconcurrentie. Hun concurrentiepositie is daarmee verstevigd. Ook voor Oce
was het KlC-project voordelig, het aantal fouten in het uiteindelijke ontwerp van de
kleurencopier is aanzienlijk kleiner dan bij reguliere innovatieprojecten het geval is.
Aan de andere kant heeft het nogal war moeite gekost voor dit niveau bereikt kon
worden. Oce heeft de kennis en kunde van de toeleveranciers bij de start van her KlCproject overschat en heeft derhalve zelf veel extra energie in het project moeten
steken. Meer dan voorzien speelde Oce de rol van leermeester richting de
toeleveranciers.
• Vrijwel alle KlC-toeleveranciers zijn betrokken bij de produktie van de kleurencopier
en nemen deel aan nieuwe innovatieprojecten voor Oce.
De uitkomsten van deze studie kunnen gegeneraliseerd worden in een nieuw concept
met betrekking tot samenwerking rond innovatie. De samenwerking zoals die plaatsyond tussen Oce en de toeleveranciers kan omschreven worden als een 'entrepreneurial
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coalition'. Een entrepreneurial coalition is een tijdelijk samenwerkingsverband waarin
bedrijven samenwerken aan innovatie. In een entrepreneurial coalition brengen bedrijven
nieuwe combinaties van kennis tot stand. Met andere woorden, ze vervullen
Schumpeter's entrepreneurial function op netwerkniveau. Deze coalities gaan weer uit
elkaar zodra de nieuwe combinaties tot stand zijn gebracht waarna de betrokken
bedrijven weer nieuwe coalities kunnen vormen. Dit proces van opkomen en verdwijnen
van entrepreneurial coalitions kan gezien worden als de dynamiek (ofwel het proces van
creative destruction) in de kenniseconomie. Entrepreneurial coalitions zijn volledig gericht
op kennisuitwisseling en nemen de bovengenoemde condities voor soepele kennisuitwisseling in acht. Het zijn strategische netwerken waarin vertrouwen gewaarborgd is
omdat partijen aIleen voordeel halen uit een coalitie als ze zich inzetten voor het
gezamenlijk doel; het versterken van hun concurrentievermogen door middel van
innovatie.
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W. Bellemakers, Te Strake
B. van den Broek, Wijdeven Transformation
G. Bruinsma, NBG
A. Corthals, Imech
J. van Geel, Oce Technologies
C. van der Geer, Parree
A. Gelderblom, Oce Technologies
T. van Gerven, Oce Technologies
F. van der Grindten, Arbin
B. van Gijzel, KMWE
T. Hermans, Oce Technologies
C. Huijzer, Oce Technologies
H. Knibbe, Oce Technologies
C. Kuipers, Oce Technologies
J. Logister, Oce Technologies
J. Nabuurs, Oce Technologies
F. Marechal, Alcoa Nederland
G. Peters, Nebato
H. Peters, Oce Technologies
J. Raijmakers, Oce Technologies
P. van Rossum, Ten Cate ENBI
G. Schellings, Van Geel Hermus
J. Schulkes, Oce Technologies
M. Teuwen, ICT
W. Tosserams, Oce Technologies
J. Vervest, Louwers Hapert
R. in her Zand, Oce Technologies
H. In 't Zandt, Oce Technologies
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AnnexB
Questionnaire for representatives of Oce Technologies=

MOTIVES FOR COLLABORA nON
Innovation and competitiveness
• Why are these suppliers involved in the KIC project. Is it accidental or are they
selected, if so on which grounds.
• Are these grounds related to:
- the technical level of the supplier,
- existing (trust) relationships with the supplier,
- degree to which engineers make a strategic choice for engineering,
- other grounds, explain.
• Does collaboration lead in KIC to quicker product development. If so, why and how
much quicker, if not, why not.
• Does collaboration in KIC lead to a better quality of the products/modules
developed. How does this better quality appear (e.g. application of better
technologies, better meeting customers' demands).
• Does collaboration in KIC lead to a lower cost price, is engineering cheaper due to
collaboration? Ifso, why.
Oce strate£!.)'

• Is the engineering effort tied to a time schedule.
• Do the following considerations play a role in striving for/strengthening of
collaboration:
- sharing of risks associated with engineering,
- application of knowledge and technology from other companies,
- specialization in certain skills and technologies,
• What is Oce's view on the role of suppliers in product and process development.
• Why does Oce collaborate with suppliers. Why doesn't Oce purchase parts from the
cheapest supplier. Does collaboration make Oce more dependent on certain suppliers
which makes it impossible to play the suppliers off against each other.

13
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Author's translation of the original Dutch version of the questionnaire.

ANNEXB

CHARACTERISTICS OF THE KIC COLLABORATION
Supplier characteristics
• Characterize the suppliers in your KIC project:
-name,
-location,
- number of employees,
- performance level (jobber, follower, co-engineer, main supplier),
- frequency of contacts within your KIC project.
The KIC project

• When did your KIC project start, when did it end.
• Did you already know the suppliers in your project. In how far was this a plus/minus
with regard to the trust in the relationship.
• How do you build trust.
• Did your KIC project have a good project definition. What was the effect on the
progress of the work in your cluster.
Communication in the KIC network
• The companies in your project form a network; could you draw a organization
diagram of this network.
• Please explain the diagram based on the following questions:
- which persons (which were their functions in their respective organizations) were in
this network,
- why were these people involved,
- what was the role of these persons in the network, what were they doing,
-who were involved in management roles and who in engineering roles,
- what kind of information does Oce have to provide to the suppliers to enable them
to do their work (perform engineering),
- what information does Oce need from the suppliers in order to be able to
collaborate with them on engineering,
- which individuals were most involved in the communication and how did this
communication take place,
- what were the strengths and weaknesses of this network structure/way of working.
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RELATIONS IN TI-IE KlC NElWORK
•

Characterize the relations between Oce and the suppliers in your KlC project (open
or formal).
• Was there a patron/subordinate-like relationship between Oce and the suppliers.
• What are the differences between collaboration in the KlC project and regular
collaboration between Oce and suppliers.
SPATIAL DIMENSION
•

Is there any question of a shared cultural background (connectivity to the region). Are
there, in other words, shared values and norms that are related to the fact that all KlC
partners are located in the southeastern Netherlands.
• Is spatial proximity an advantage in KlC-like collaboration. Ifso, how and why.
• Are modem means of communication, e.g. email.Internet.videoconferences.etc.an
alternative to face-to-face communication.

AnnexC
Questionnaire for representatives of suppliers+

CHARACTERISTICS OF YOUR COMPANY
• Name and address of your company
• Does your company have facilities in other locations. If yes, how many and where.
• Is your company and independent company or are you a part of a larger
conglomerate. If yes, explain.
• How many people are employed at this plant.
• If applicable, how many people are employed by your company as a whole (the
conglomerate ).
• Do you have R&D/engineering facilities at this site.
• If applicable, do you have R&D/engineering facilities elsewhere.
• What is the turnover of your company in 1997 (1996 if no figures for 1997 are
available).
• What is the volume of your company's efforts on R&D, product and process
development in 1997 (or 1996), in guilders or man years.
MOTIVES FOR COLLABORATION
Innovation and competition

• Why do you participate in KIC, what motives did you have. Was it a strategic choice
or an 'accidental' opportunity.
• Does collaboration in KIC lead to quicker product development. If yes, why and how
much quicker. If no, why not.
• Does collaboration in KIC produce spin offs for your company in the form of new
products. Did the collaboration lead to now patents. If yes, how many products
and/or patents.
• Does collaboration lead to the development of products/modules of a better quality.
How does this better quality appear (e.g. application of better technologies, better
meeting customers' demands).
• Does collaboration in KIC lead to a lower cost price, is engineering cheaper due to
collaboration? If so, why.

3~

Author's translation of the original Dutch version of the questionnaire.
235

The Entrepreneurial Coalition

Strategy
•

Do you, as a supplier, strive for more collaboration
other companies. If yes, why.

•

Do the following
collaboration:

•

•
•

considerations

play a role

on product

in striving

development

with

for/strengthening

of

- sharing of risks associated with engineering/product
development,
- enhancing the opportunities for product development through collaboration,
- application of knowledge and technology from other companies,
- specialization in certain skills and technologies,
Why do you, as a supplier, collaborate with Oce, What are your perspective of
improving your position through collaboration with Oce. Whereon do you base these
expectations.
What do you expect from Oce in relation to the collaboration in the KIC project.
Is the collaboration in the KIC project a one-time effort or do you want to continue
working on product development in collaboration with other companies, possibly
other companies than Oce. Have any such arrangement been made with Oce as yet.

CHARACTERISTICS

OF THE KIC COLLABORATION

The KIC project
•
•

When did your KIC project starr, when did it end.
Which partners (companies) participated in the project. Give a short description
the main activities of each partner.

•

Did you already know the partners in your project. In how far was this a plus/minus
with regard to the trust in the relationship.
How do you build trust.

•
•

Did your KIC project have a good project definition.
progress of the work in your cluster.

of

What was the effect on the

Communication in the KIC network
•

The companies in your project
diagram of this network.

form a network;

could you draw a organization

•

Please explain the diagram based on the following questions:
- which persons (which were their functions in their respective organizations)
this network,
- why were these people involved,

were in

- what was the role of these persons in the network, what were they doing,
- who were involved in management roles and who in engineering roles,
- which individuals were most involved in the communication
and how did this
communication take place,

ANNEXC

- what information do you need from a client (Oce) to be able to perform engineering
for him.
- what information do you need from your partners (the other suppliers in your
project) to collaborate on engineering.
- what were the strengths and weaknesses of this network structure/way of working.
OTHER COLLABORATION
•
•
•
•
•
•

Did your company work on engineering in collaboration with other companies in a
KIC-like style in other situations.
What are the most important differences between KIC-like collaboration and regular
buyer -supplier collaboration.
With how many companies in your value chain (buyers and suppliers) does your
company maintain relations.
How many of these buyers and suppliers are located within a circle of 75 kilometers
of your company.
With how many partners does your company collaborate on product development/
engineering
How many of these partners are located within a circle of 75 kilometers of your
company.

RELATIONS
•
•
•

IN THE KIC NETWORK

Characterize the relations between Oce and the suppliers in your KIC project (open
or formal).
Was there a patron/subordinate-like
relationship between Oce and the suppliers.
How are the relations between the suppliers in your KIC project. Do you collaborate
as equal partners or is there rivalry. How does this show. Are relations open or
formal.

SPATIAL DIMENSION
•

•
•

Is there any question of a shared cultural background (connectivity to the region). Are
there, in other words, shared values and norms that are related to the fact that all KIC
partners are located in the southeastern Netherlands.
Is spatial proximity an advantage in KIC-like collaboration. If so, how and why.
Are modem means of communication, e.g. email.Internet.videoconferences.etc.an
alternative to face-to-face communication.
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