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Preface - Voorwoord (In Dutch)

Het schrijven van dit proefschrift was één grote ontdekkingstocht. Ik zou zelf een
poging kunnen doen om onder woorden te brengen wat deze tocht voor mij
betekend heeft, maar waarschijnlijk zou ik het niet beter kunnen doen dan Terry
Pratchett, één van mijn favoriete schrijvers. Onder het motto "beter goed gejat
dan slecht verzonnen" daarom het volgende citaat:

"You know what the greatest tragedy is in the whole world? It's all the peoBle
who never find out what it is they really want to do or what it is they are really
good at. [...J It's all the people who cot-dd be really fantastic flute players who
grow old and die without ever seeing a musical instrument [...J. It's all thepeople
who never even.find out " (Pratchett, 2002: 141-142).

Voor het bieden van de mogelijkheid om te ontdekken of het doen van
wetenschappelijk onderzoek leuk is en of ik er geschikt voor ben, wil ik graag een
aantal mensen bedanken, te beginnen met enkele collega's.

Allereerst gaat mijn dank uit naar mijn begeleiders Leon Oerlemans en Roel
Rutten. Ik heb de afgelopen jaren bijzonder prettig met jullie samengewerkt. Jullie
onaflatende vertrouwen in een goede afloop van mijn promotietraject in
combinatie met jullie kritische maar altijd opbouwende commentaar vormde voor
mij een ideale voedingsbodem. Jullie hebben mij geprikkeld en in staat gesteld
om een eigen perspectief op ruimtelijke economie en organisatiewetenschappen te
ontwikkelen. In dit licht wil ik ook Frans Boekema bedanken, zonder wie ik
waarschijnlijk nooit aan het promotietraject begonnen was dat uiteindelijk tot dit
proefschrift heeft geleid.

Ten tweede wil ik al mijn collega's bedanken. Bijzonder dankbaar ben ik
Jeroen en Rob (en Theo Maassen en Hans Teeuwen) voor de vele hilarische
koffiepauzes die we samen hebben doorgebracht en de elastiekjesoorlogen die we
hebben uitgevochten. Inge en Anne, bedankt dat jullie het met mij hebben
uitgehouden op één kamer. Joost, ook al ben je een MTO'er, bedankt voor alle
eindeloze discussies die we tijdens onze dagelijkse treinreis hebben gevoerd. Ik
heb het sterke vermoeden dat we enkele forenzen stapelgek hebben gemaakt,
maar ik heb er veel aan gehad.

Verder ben ik dank verschuldigd aan Inge, Tim, Judith en Frederique. De door
jullie uitgevoerde casestudies bij verhuisde bedrijven hebben mij enorm geholpen



bij het verkrijgen van inzicht in dit onderwerp. Bovenal heb ik genoten van de
samenwerking met jullie.

Minstens net zo belangrijk voor het afronden van dit proefschrift als het
bovenstaande is wat ik buiten werktijd deed. Ook in deze context zijn er een
aantal mensen die ik graag zou willen bedanken.

Mam en Pap (dames eerst), voor het feit dat jullie er altijd en overal voor mij
zijn, ben ik jullie meer dan dankbaar. Van de basis die jullie mij hebben
meegegeven zal ik zonder twijfel de rest van mijn leven profiteren. Wout, bedankt
voor het (soms letterlijk) banen van de paden al die jaren. Als oudere broer was je
vaak, gewild of ongewild, een mooi richtpunt voor mij. Ik ben blij en trots dat je,
als paranimf, mij ook op de laatste horde van mijn promotietraject wil bijstaan.

Mijn vrienden wil ik graag bedanken voor alle geweldige avonden, feestjes,
verjaardagen, etentjes en reizen die we samen hebben beleefd. Ik ben blij dat we
het zelden over mijn werk hadden, aangezien ik denk dat het op tijd niet denken
aan je onderzoek een van de belangrijkste ingrediënten is het voor het succesvol
afronden van een proefschrift. Bedankt dat jullie dit ingrediënt in overvloed
hebben geleverd. Bijzonder dankbaar ben ik Daan, voor het vervullen van een
belangrijke rol bij de keuze om te beginnen aan mijn proefschrift en, als paranimf,
bij de afronding hiervan.

Bovenal wil ik uiteraard Carin bedanken. Jij haalt het beste in mij naar boven,
op elk mogelijk vlak. Daardoor zijn er zo veel dingen waar ik jou eigenlijk voor
zou moeten bedanken dat ik ze het best kan samenvatten als "bedankt dat je er
bent, in alle opzichten".

Iedereen die is genoemd in het bovenstaande, en nog vele anderen, hebben op de
een of andere manier bijgedragen aan de voltooiing van dit proefschrift. Het
schrijven hiervan was in vele opzichten te vergelijken met een duurloop. Ook al
moet je het uiteindelijk zelf doen, de aanmoedigingen van toeschouwers, een fles
water bij een drinkpost en wat coaching zijn broodnodig om de finish te halen.
Bedankt allemaal!

Tilburg, 2007
Joris Knoben



Table of Contents

Chapter 1
Introduction ............................................................................................................. 5

1.1 Setting the stage ............................................................................................5
1.2 Research problem ..........................................................................................6
1.3 Research question .........................................................................................9
1.4 Research contributions . ...............................................................................10
1.5 Research approach and data collection .......................................................11
1.6 Layout of the book ......................................................................................13

Chapter 2
The Effects of Firm Relocation on Firm Performance: State of the Art and
Directions for Future Research .............................................................................17

2.1 Introduction .................................................................................................18
2.2 Three major trends in organizational life ....................................................19
2.3 Literature review .........................................................................................21
2.4 Evaluation of the current literature in the light of organizational trends ....25
2.5 Future research directions ...........................................................................27
2.6 Conclusions .................................................................................................32

Chapter 3
Radical Changes in Inter-organizational Network Structures: The Longitudinal
Gap ........................................................................................................................ 33

3.1 Introduction ................................................................................................. 34
3.2 Research methods .......................................................................................35
3.3 Longitudinal network research and change in network structure ................36
3.4 Patterns in longitudinal network research ...................................................43
3.5 Discussion and conclusions .........................................................................46

Chapter 4
Proximity and Inter-organizational Collaboration: A Literature Review .............51

4.1 Introduction ................................................................................................. 52
4.2 Research approach ......................................................................................53
4.3 The dimensions ofproximity in the Iiterature .............................................54
4.4 Dimensions of proximity relevant in inter-organizational collaboration ....62
4.5 Illustrating the reduction of conceptual ambiguity .....................................64
4.6 Discussion and conclusion ..........................................................................69

1



Chapter 5
A Relational Account ofthe Causes of Spatial Firm Mobility ............................. 75

5.1 Introduction ................................................................................................. 76
5.2 Traditional drivers of firm relocation ..........................................................77
5.3 Adding relational drivers of firm relocation to the equation ....................... 80
5.4 Data collection, measurement, and methodology .......................................83
5.5 Empirical results .........................................................................................92
5.6 Conclusions ................................................................................................. 99

Chapter 6
The Effects of Spatial Firm Mobility on Firm Performance ...............................101

6.1 Introduction ...............................................................................................102
6.2 Two complementary perspectives on the effects of firm relocation .........103
6.3 Determinants of the effects of firm relocation on firm performance ........106
6.4 Operationalization ..................................................................................... l 12
6.5 Data collection, non-response analysis, and methodology ........................117
6.6 Results .......................................................................................................120
6.7 Discussion and conclusions .......................................................................128

Chapter 7
Conclusions .........................................................................................................131

7.1 Introduction ...............................................................................................131
7.2 The causes of spatial firm mobility ...........................................................132
7.3 The consequences of spatial firm mobility ...............................................133
7.4 Research implications ...............................................................................135
7.5 Reflection and recommendations for future research ................................137

Summary in Dutch - Samenvatting .....................................................................143

References ...........................................................................................................153

Appendix I: Survey (In Dutch) ...........................................................................169

2



List of Tables

Table 2.1 The effects of firm relocation in the literature ......................................24
Table 3.1 Change in longitudinal network studies ................................................36
Table 4.1 Types of proximity used in the literature ..............................................55
Table 5.1 Non-response analysis ..........................................................................86
Table 5.2 Respondents compared to whole population ........................................87
Table 5.3 Factor analysis: Tie strength ... .............................................................. 88
Table 5.4 Factor analysis: Organizational proximity ............................................89
Table 5.5 Variables and definitions ......................................................................91
Table 5.6 Descriptive statistics .............................................................................93
Table 5.7 Correlation matrix: Whole sample ........................................................93
Table 5.8 Correlation matrix: Subsample of firms with one or more IORs..........94
Table 5.9 Ordered logit regression results ............................................................95
Table 6.1 Overview ofhypotheses ......................................................................112
Table 6.2 Factor analyses ....................................................................................115
Table 6.3 Non-response analysis ........................................................................119
Table 6.4 Regression results: Whole sample ......................................................122
Table 6.5 Regression results: Subsample of firms with one or more IORs ........123
Table 6.6 Overview of results .............................................................................127

3



List of Figures

Figure 2.1 Conceptual model for future research .................................................31
Figure 3.1 A framework of change in networks and dyads ..................................45
Figure 4.1 The (de)composition of the dimensions of proximity .........................54
Figure 4.2 Condensing the dimensions of proximity ............................................63
Figure 4.3 Dimensions of proximity at the dyadic level .......................................64
Figure 4.4 The dimensions of proximity positioned according to authors............65
Figure 4.5 The newly positioned dimensions of proximity ..................................70
Figure 5.1 Conceptual framework ........................................................................84

4



Chapter 1

Introduction

1.1 Setting the stage
After the relocation of his firm, a manager stated the following about an important
innovative partner': "The frequency of face-to-face interactions with X changed.
The tie became weaker after the relocation. When you have to explain something
by telephone it could take half an hour, while with face-to-face contact it just
takes five minutes. When it is a difficult topic it is better to meet. For innovation,
face-to-face contact is very important. Since the relocation there are more
misunderstandings. The collaboration persists because at a certain point you
cooperate in so many areas that searching for a new partner for both parties would
take more time and energy than driving 100 kilometers. Searching for a new
partner is very intensive and expensive."

A manager of a firm that relocated towards one partner, but away from another
stated that: "With X, everything is much easier now because you are there in a
minute, but with Y everything has to be done by telephone or e-mail. Till now Y
always came to us, but now that takes about 3 or 4 hours. More in general, after
the relocation it took 6 or 7 months to make sure that the relocation, the change of
the business name, and all resulting changes were in everybody's mind. The
relocation had a long aftermath; there was no time or money for innovation
anymore."

Another illustration of how a firm's partners can shape its decision to relocate
is given by the spokesman of TNO-automotives, a large research institute, in a
newspaper: "They are going to their friends with regard to content. Sometimes
these are other TNO-departments, sometimes these are knowledge-partners such
as universities. We strive to intensify the collaboration with the technical
university, so it makes sense to be located proximate to the uníversity" (Tudelta,
2005).

' Both this and the next quote are derived from exploratory ínterviews with managers of relocated firms. Firm
names are deleted for reasons of confidentialitv.
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That firm relocation is not a rare event is illustrated by the large number of large
and well-known organizations that relocate (part of) their company. Examples
that come to mind are Ahold, Philips, and Akzo Nobel. The specitíc examples
given in the above illustrate, at a very low level of abstraction, that the relations
between a firm and other organizations can affect both the decision of a firm to
relocate as well as the consequences of this relocation for its (innovative)
performance, which are the two rnain issues that will be addressed in this
dissertation. In the next sections of this introduction, the issues touched upon in
the above will be taken to a more abstract level resulting in an over-arching
research question (Section 1.2 and 1.3). Subsequently, the contributions of
researching the causes and consequences of tirm relocation from a relational
perspective will be discussed (Section 1.4), followed by a short description of the
adopted research approach and data collection procedure (Section 1.5). Finally,
the layout of this book is explained by discussing which topics are addressed in
which chapter (Section 1.6).

1.2 Research problem
This research has been inspired by two, seemingly contradictory, (empirical)
observations that both become apparent in the examples presented in the above.
First, inter-organizational relations (IORs) and networks are in vogue. Interest in
these types of collaborations has been steadily increasing across a wide variety of
fields (e.g. economics, organization science, and regional science) for several
years (Borgatti and Foster, 2003). Of particular interest for this study is the
increasing tendency of tírms to engage in IORs (Gulati, 1995; Gulati and
Gargiulo, 1999) as well as the increasing importance of these IORs for the
performance and innovativeness of firms (Hagedoorn and Schakenraad, 1994;
Stuart, 2000).

The tendency of firms to engage in IORs as well as their increased importance
for a tírm's performance and innovativeness is often related to the forces of
globalization and technological change, which have forced firms to specialize (i.e.
focus on core activities) (Pettigrew and Massini, 2003). As a result of the same
forces, important parts of the economy shifted from processing materials to
processing information and knowledge. In such a knowledge economy, creating
and utilizing new knowledge (i.e. innovating) to gain economic rents is described
as the only way to sustain superior performance (Child, 2005: 28). As a result,
competitive performance has become an innovation contest, for whích
combinations of tangible (materials) and intangible (knowledge) resources are
crucial. The need to create and utilize new knowledge combined with high levels
of specialization of firms has resulted in firms not being able to generate all
knowledge and resources necessary for innovation internally (Piore and Sabel,
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1984; Storper and Harrison, 1991). In order to ensure access to diverse sources of
new knowledge, many firms engaged in IORs (Hagedoorn and Duysters, 2002).

For successful innovation, especially the access to tacit knowledge is of
importance (Howells, 2002), as this type of knowledge is characterized by high
levels of newness. Because the transfer of tacit knowledge is often argued to be
facilitated by geographical proximity, the proliferation of IORs is often linked to
an increasing importance of a tirm's geographical position. This notion is based
on the idea that the exchange of tacit knowledge requires face-to-face
interactions, which are facilitated by short distances between firms (Gertler, 1995,
2003). Therefore, collaborative learning and knowledge exchange take place more
easily between co-located tirms, stimulating their innovativeness.

It should be noted, however, that the need for geographical proximity for
successful (tacit) knowledge exchange in IORs is not undisputed in the literature.
In 1995, for example, Cairncross proclaimed the "death of distance" in The
Economist (1995). The "death of distance" argument basically states that new
communication technologies (e.g. e-mail) nullity the need for geographical
proximity in order to communicate (Audretsch, 2003). Furthermore, several
authors argue that so called "communities of practice" could negate the need for
geographical proximity for successful knowledge transfer since members of the
same community of practice share the same system of representation (Brown and
Duguid, I 991; Cohendet et al., 2001) and, therefore, are able to exchange
knowledge without face-to-face interactions. Notwithstanding these arguments,
the empirical evidence indicates that geographica] distances still play an
important role in the exchangc of (tacit) knowledge (Audretsch, 2003), primarily
because the interpretation of (even codified) knowledge requires additional tacit
knowledge, which is most easily transferred through face-to-face interactions
(Howells, 2002).

In short, the first observation is that both the IORs and networks in which a
firm participates as well as its geographical position are becoming more important
for its access to resources in general and tacit knowledge in particular and,
therefore, for its subsequent performance and innovativeness.

Second, firms are becoming more and more spatially mobile. The number of firm
relocations, defined as "a r710Ve ~~hich involves both the closure of previouslv
occupied premises and the openi~~g of a neN~ establishment. Although, of cotrrse,
all or part of the activities of ara e.risting plant may be relocated to the new plant
to make space for the expansion of new or existing products in the existing
building" (Townroe, 1976: 3), has grown steadily and considerably over the last
few decades. Nowadays, approximately 8o~o of all firms (in The Netherlands)
relocate in any given year (Pellenbarg, 2005).

7
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These high levels of spatial firm mobility are, scientifically speaking, a
relatively young phenomenon. The frequency and the social relevance of firm
relocations have become important only during the last couple of decades. As late
as 1962, Luttrell stated that:

"For most firms, the question of looking,for new locations (...~ seldom arises. As
long as there is no great change in the internal or external circumstances of the
firm, it is rare for the question to be posed whether or not it would have been
better located elsewhere, and rather still for it to move for this reason alone "
(Luttrell, 1962: 39).

As a result, firm relocation has been studied relatively little until well into the 20`h
century (Pen, 2002). However, the amount of research dealing with firm
relocation that has been performed over the last decades is very extensive. To
name but a few, Aydalot (1983), Bade (1983), Ortana and Santagata (1983),
Kemper and Pellenbarg (1991, 1993, 1997), Kemper and Peltzman (1995),
Mariotti and Pen (2002), van Dijk and Pellenbarg (2000a), and Pellenbarg and
van Steen (2003).'` Some authors even state that contemporary firms need to make
location decisions "continuously" (Schreuder, 1997). Even though such
statements might be a little bit over the top, it does indicate the increase in the
relevance of firm relocations.

The rise in the number of firm relocations is often seen as a natural
consequence of economic developments. The spatial conditions for firms to
operate in many regions, and especially in large cities, have become more and
more oppressive, especially in small and densely populated country such as the
Netherlands (Mariotti, 2005). Firms find it increasingly difficult to secure sites for
their growth and development and witness growing hindrances in the flow of
goods and personnel along the highway and other transportation channels.
Relocation to a different, less congested area, seems a plausible strategy in this
respect (Pen and Pellenbarg, 1999: 153).

The fact that both phenomena described in the above are in vogue during the
same time frame raises an interesting tension. The tension lies in the fact that
whereas successful knowledge transfer is assumed to require stable, trust-based
relations that require time to develop (Ebers and Grandori, 1997) and is also
argued to be dependent on small geographical distances (i.e. geographical
proximity) (Saviotti, 1998), firms also relocate in large and growing numbers. It
seems difficult to reconcile the notion of large numbers of relocating firms, with

' See Pen (2002) or Mariotti (2005) Yor an elaborate historical overview of (re)location studies.
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the one of firms in effective, stable, (localized) IORs and networks. For example,
relocation might threaten the required stability and geographical proximity in
IORs, which hampers the functioning of these relationships and, ultimately, the
performance of the relocating firm. Therefore, a tradeoff between stability and
(geographical) dynamics seems likely to occur.

In this respect, interesting research has already been conducted at the level of
the individual. Pribesh and Downey (1999), for example, have shown that
children that relocate experience a decrease in their school performance. The
more friends the child had, the more clubs (e.g. sports) it participated in, and the
more social contacts it had at its old location (i.e. the individual equivalents of
IORs), the more negative the effect of relocation on its school performance.

If the effects found at the individual level also hold for firms, relocation seems,
from a spatial point of view, to be one of the most radical strategic decisions a
firm can make, especially since managers categorize a relocation as an event that
disrupts the operations of their firm (Isabella, 1990: 11), which they find difficult
to manage since they have little or no experience with such an event (Carter,
1999: 24). In essence, this study set out to analyze how inter-organizational
collaborations and the spatial behavior of firms influence each other, and how the
two, seemingly contradictory, developments described in the above can be
reconciled.

1.3 Research question
In line with the analogy used in the title of this dissertation, one could think of the
inter-organizational network of a firm as the web of a spider. This network
provides valuable inputs (in the broadest sense of the word) for the firm, like a
spider's web that catches flies. However, like a spider's web, an inter-
organizational network is also bound to a certain geographical position. In this
context, the empirical observations described in the above raise questions about
why firms move, what kind of firms move, what the consequences of these moves
are, and what the role of IORs, networks, and geographical space are in this
context. As such, the following over-arching research question has been
formulated:

"What are the causes and consequences of spatial.firm mobility and what is the
role of~ a frrm's geographical position and inter-organizational relations and
network in this corrtext? "

9
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In short, this dissertation focuses on the role of IORs, networks, and a firm's
geographical position in both the decision of firms to relocate and the subsequent
consequences of relocation for firm performance.

Since the phenomenon of firm relocation has a clear spatial and organizational
dimension, insights and theories from both economic geography (spatial
economics) and organization science are combined to construct and test multi-
disciplinary firm-level models in order to answer this research question.

1.4 Research contributions
Besides the specific contributions of each individual chapter, which will be
elaborated on in each individual chapter separately, researching the general topic
described in the above adds to the existing scientific literature in several distinct
ways. First, the existing industrial (re)location theory can be extended by adding
insights from studies in the field of inter-organizational networks. So far, the role
of the inter-organizational network perspective in (re)location theory has been
very small, with Romo and Schwartz (1995) and Stam (2003) as noteworthy
exceptions. Studies in the fields of spatial economics and economic geography
focus primarily on the organizational and locational (site) characteristics that
influence firm relocation (Van Dijk and Pellenbarg, 2000a), neglecting relational
characteristics, and thereby also neglecting the fact that organizations can be
geographically and organizationally embedded (see Chapter 2). Embeddedness
performs various functions (e.g. resource acquisition, stability, legitimatization)
(Oliver, 1990), which are likely to come under pressure when an organization
relocates. By combining insights from the inter-organizational network
perspective and regional science, a more comprehensive theoretical framework
can be developed aiming at the empirical exploration of the causes and
consequences of firm relocation.

Second, the problem of change is understudied in the network literature.
Although there are some notable exceptions (see Chapter 3 for an overview),
most studies approach networks as static entities (Brass et al., 2004). Firm
relocation is a form of (discontinuous) change, which is likely to impact on the
functioning and stability of networks in general, and the performance of
embedded firms in particular. By studying the effects of firm relocation on the
performance of firms embedded in IORs and networks, a contribution to filling a
gap in the existing (empirical) inter-organizational literature will be made.

Third, studying the theoretical gap between (re)location theory and inter-
organizational network theory might add to some other shortcomings of inter-
organizational network studies as distinguished by reviews of Oliver and Ebers
(1998) and Brass et aL (2004). They conclude that research has centered on the
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driving forces behind networking, rather than on the possible outcomes and
consequences of networks. In this study, the effects of IORs and networks on both
the spatial behavior of firms and their subsequent performance has central stage.

Furthermore, Oliver and Ebers (1998) and Brass et al. (2004) argue there is a
need for more research that spells out regional and industry dimensions that could
make a difference for networking and its outcomes. Or, as Sydow states: "despite
the general insight that all (inter-)organizational [...J action occurs in time and
place, both dimensions, and the spatial dimension inparticular, have not received
the conceptual attention [...J that tlrey deserve" (Sydow, 2002: 6). Interestingly, a
similar call for more research can be found in the field of economic geography.
Even though in this field of literature, the role of geographical space has been
studied extensively, many findings suffer from poor micro-foundations due to a
focus on the regional level as the main level of analysis (Appold, 1995). In this
context, Sohn stated that: "firm-based econometric models ~..J seem to be a
possible solution for such a problem provided the appropriate data can be
collected " (2004: 51). By building multi-disciplinary models that include both
insights from economic geography and organization studies, a call for research
that can be found in both fields of literature is (partly) satisfied.

Finally, Oliver and Ebers (1998) and Brass et al. (2004) argue that more
research with regard to the constraining effects of networks is necessary. Even
though the theoretical literature on IORs and networks emphasizes that they both
enable and constrain the behavior of actors (Maurer and Ebers, 2006; Uzzi, 1996),
the vast majority of the empirical literature focuses on the enabling effects of
IORs and networks. In this study, explicit attention will be paid to possible
negative effects of IORs and networks in terms of limitations on the spatial
mobility of firms and possible negative performance effects when relocating.

1.5 Research approach and data collection
Firm relocation, as well as the causes and consequences thereof, can be studied at
different levels of analysis At the macro level, aggregated data can be used to
analyze (the developments of) firm relocation in terms of flows of firms between
regions and~or countries (e.g. the firm demography approach (Van Dijk and
Pellenbarg, 2000b; Van Wissen, 2002)). At the meso-level, factors that influence
why certain economic activities (often measured at the sectoral level) relocate
from one region to the other can be studied (e.g. the literature on the decline of
specific industrial districts (Alberti, 2006; Biggiero, 2006)). Finally, at the micro
level, the causes and consequences of the relocation of individual firms can be
studied on the basis of written questionnaires or interviews with managers (e.g.
Pen, 2002; Stam, 2007). Even though the first two approaches provide valuable
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insights, which will be utilized when relevant and possible, the research presented
in this dissertation focuses on the level of the establishment, and thereby takes a
micro-level perspective. A large scale survey was adopted as the data collection
procedure.

One of the biggest challenges of studying (the causes and consequences) of
firm relocation in general, and at the micro-level in particular, is the availability
of reliable data (Mariotti, 2005). In this case, a reliable sampling frame of both
relocated and non-relocated firms was required in order to sample firms to which
a survey could be send. The Dutch Chambers of Commerce (CoC) used to collect
data regarding the migration of firms at the micro-level in the so-called "Mutation
Balance". This database, however, only contains data regarding relocated firms in
the period 1986-1995, which makes it unsuitable as a sampling frame in this
particular case.

Instead, the "Handelsregister" of the CoC was utilized to obtain a database of
all firms in a single branch of industry, which carries the additional benefit that it
simultaneously provides a"comparison group" of non-relocated firms. A single
branch design was chosen in order to reduce heterogeneity resulting from sectoral
differences. The "automation services" were selected as the branch of industry to
be studied on the basis of information of the Dutch Central Bureau of Statistics.
This information revealed that this branch of industry is characterized by a
relatively high numbers of 1ORs and high levels of innovative activities.
Moreover, information from earlier relocation studies revealed that this branch of
industry is characterized by a relatively high level of firm relocations (as
compared to for example manufacturing sectors) (Van Dijk and Pellenbarg,
2000a). Based on this information, this sector was believed to yield significant
variance on the variables of interest to this research.

A list of all relevant firms and their addresses were obtained from the CoC
(2.553 firms). In order to check whether this database contained sufficient
numbers of relocated firms, the CoC perfórmed a calculation of the annual
percentage of firms in this database that relocated during the past five years.3 The
results of this calculation yielded that the database contained sufficient relocated
firms to serve as a relevant sample. Subsequently, a questionnaire was sent to
firms in this branch of industry by mail. Unfortunately, due to the limitations of
the database of the CoC, no reliable names of contact person were available.
Therefore, the questionnaires were sent to the managing director(s) of all firms.
The questionnaire (see Appendix 1) contained questions regarding firm
characteristics (e.g. age, size, sales), characteristics of the building and location of

' B~ counting all establishments with a new or changed address and subsequently filtering for new
establishments.
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the firm (e.g. accessibility), the IORs of the firm and their characteristics, the
spatial behavior of the firm (past behavior and expectations for the future), and
the innovative activities of the firm.

Ultimately, 203 firms returned a useable questionnaire (a response rate of 80~0).
Even though this seems like a low response rate, comparable response rates were
obtained in similar micro level studies. Nevertheless, the fact that a large group of
firms did not respond raises the question whether or not the data might suffer
from a sample bias. Therefore, a telephonic non-response analysis has been
performed. On the basis of this non-response analysis it can be concluded that
there is no indication of sample bias in the data. A more elaborate description of
the data collection procedure and the non-response analysis can be found in
Section 5.4 and 6.5. In the next section, the process that led to this data collection
procedure (i.e. Chapter 2, 3, and 4) will be discussed, as will the empirical studies
that were conducted on the basis of the gathered data (i.e. Chapter 5 and 6).

1.6 Layout of the book
In order to answer the general research question formulated in Section 1.3, this
question is broken down into several sub-questions. Each sub-question is
addressed in a different chapter. Because this dissertation consists of a collection
of articles, each chapter has its own individual goals and contributions. As a
result, the relevance and implications of each chapter for the over-arching
research question might become somewhat obscured. To prevent this, the
relevance and implications of each chapter for the over-arching research question
will be a-priori addressed in this section as well.

In Chapter 2, the question "What is known in the literature about the effects of
firm relocation on the performance of firms?" will be answered. The main
purpose of this chapter is to link the main trends in organizational life to the
literature regarding the effects of firm relocation on firm performance. More
specifically, the way in which this field of literature has dealt with the
consequences of these organizational trends, namely an increased importance of
both the geographical position and level of organizational embeddedness of firms,
will be analyzed.

In the context of the over-arching research question, the goal of Chapter 2 is
not to provide an overview of all relevant insights regarding (the effects of) firm
relocation, but rather to generate insights into whether and how firm-level studies
regarding the effects of firm relocation have incorporated some of the main
contemporary developments in organizational life. Thereby, this chapter singles
out the gaps that exist in this field of literature, as well as the steps that need to be
undertaken in order to fill these gaps.
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As this research draws from the literature with regard to dynamics and changes
in IORs and networks, it is important to first come to a state of the art overview
with regard to this topic. In order to prevent re-inventing the wheel and to
maximize the utilization of existing insights, Chapter 3 will focus on the question
"What is known in the literature about the way organizations in networks deal
with, and are affected by, radical changes in inter-organizational network
structures?" By answering this question, important concepts with regard to
change in and of inter-organizational networks can be identified, and the main
gaps in the literature can be more identified precisely.

The link between Chapter 3 and the research question of this dissertation lies in
the fact that relocation can be argued to serve as an event that can trigger (radical)
changes in IORs and networks (e.g. Romo and Schwartz, 1995). By studying the
literature regarding the more general issue of the causes and consequences of
changes in IORs and networks, inferences with regard to the relationship between
firm relocation and changes in IORs and networks can be derived. Specifically,
the finding that networks have a tendency to re-enforce themselves led to the
expectation that firms with many (local) IORs will be less likely to relocate,
which will be tested in Chapter 5. Furthermore, the finding that certain shocks
(i.e. critical events) can hamper the functioning of IORs and networks and thereby
the performance of firms led to the expectation that firms with many (strong and
local) IORs will suffer a temporary reduction in their performance after
relocating, which will be tested in Chapter 6.

Based on the existing literature (e.g. the "death of distance" argument
discussed earlier), and insights from Chapter 2 and 3 more in particular, it can be
argued that several other characteristics of a relationship, besides geographical
proximity, are of influence on the functioning of a relationship and could even
negate its dependence on geographical proximity (i.e. face-to-face contacts). The
literature especially points at the importance of different types of proximity in this
regard (e.g. technological proximity, social proximity, cognitive proximity, and so
on). However, the proximity literature suffers from a high degree of conceptual
ambiguity. In order to reduce this conceptual ambiguity and to come to a clear
framework with regard to different types of proximity and its influence on IORs,
Chapter 4 focuses on the research question: "Which dimensions of proximity are
relevant in inter-organizational collaboration and how are they defined?" In order
to answer this research question, a literature review is conducted in which the
different types of proximity utilized in the scientific literature are identified and
discussed. Based on this discussion, overlaps, similarities, and differences
between the different types of proximity are distinguished, resulting in a
reconceptualization of all proximity concepts into three types of proximity.

14
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Doing so is relevant to the topic of this dissertation as it allows for a clear
definition and operationalization of the different types of proximity and their
effects. Of particular relevance in this case is the argument that other types of
proximity can negate the need for geographical proximity in IORs. If this
argument does indeed hold, the relocation propensity of firms with high levels of
these types of proximity with their partners is unlikely to be influenced by their
number of (local) IORs. Moreover, the performance of such firms is less likely to
be negatively influenced by relocation. In order to test these statements (see
Chapter 5 and 6), the reduction of conceptual ambiguity effectuated in this
chapter was necessary.

In Chapter 5, the effect of the level of organizational and geographical
embeddedness of a firm on its spatial mobility is examined. There are several
theories that predict that firms with a high level of embeddedness are less likely to
relocate. However, this possible constraining effect of network has received very
little empirical attention in the literature. In order to fill this gap, Chapter 5
addresses the research question: "To what extent is the level of embeddedness of
a firm in (localized) innovative lORs of influence on its propensity to relocate?"
As can be derived from the research question, this chapter uses the spatial
mobility of firms as the dependent variable.

Chapter 6 builds on the observations that, on the one hand, there is a large field
of literature that analyzes the impact of a firm's geographical position and level of
organizational embeddedness on its performance. However, this literature
assumes immobility of firms. On the other hand, there is research that focuses on
the effects of firm relocation on firm performance. However, this field of
literature treats firms as atomistic actors and completely neglects the influence of
a firm's geographical position and organizational embeddedness on its
performance. Combining both streams of literature is likely to lead to more
complete and reliable explanatory models of the effect of firm relocation on firm
performance. Therefore, Chapter 6 uses the spatial mobility of firms as the
dependent variable and tries to find an answer to the question: "What is the effect
of firm relocation on firm performance and what is the influence of a firm's
geographical environment and organizational embeddedness on this
relationship?"

Based on the empirical findings presented in Chapter 5 and 6, an answer to the
overarching research question proposed in this chapter, will be formulated in
Chapter 7. Moreover, the implications of these findings are discussed in a broader
context.
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Chapter 2

The Effects of Firm Relocation on Firm
Performance: State of the Art and Directions
for Future Research4

Abstract
The geographical and organizational positions of a firm are of large, and growing,
importance for the functioning and performance of contemporary firms. Both of
these positions are likely to be influenced by the relocation of a firm, which is
becorning a more and more common phenomenon. Based on a literature review it
is shown that the scarce literature that is available on the relationship between
firm relocation and firm performance largely neglects the geographical and
organizational position of a firm, but treats firms as atomistic actors instead.
Hereby, this body of literature might ignore important factors influencing the
effects of firm relocation on firm performance. A discussion of the factors that
might be important to include in future research is presented.

' Earlier versions of this chapter were presented at the Nethur Conference 2004 in Groningen, the Netherlands,
and at the ERSA Conference 2005 in Amsterdam, the Netherlands.
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2.1 Introduction
Firm relocation, commonly defined as "a spatial move which involves both the
closure of previously occupied premises and the opening of a new establishment
on a different locations" (Townroe, 1976: 3), is a key company event (Isabella,
1990), but also a surprisingly common feature of organizational life (Carter,
1999).6 In recent decades, the number of firm relocations has grown steadily and
considerably (Pellenbarg et al., 2002). Following this trend, a large number of
studies that explain and describe the relocation decision as well as the choice of
the new location have been published. However, much less research focuses on
the consequences of firm relocation. This is remarkable, since the major
contemporary trends with regard to organizational life point at a large, and
growing, importance of both the geographical position of a firm, defined as a
firm's physical location, and the level of organizational embeddedness of a firm,
defined as a firm's position in the inter-organizational web of economic actors
present in economic space, for the functioning of firms (Pettigrew and Massini,
2003). Both are likely to change as a result of a firm relocation, which is,
therefore, likely to impact on firm performance as well. Since almost 80~0 of firms
relocate every year (Pellenbarg et al., 2002), gaining insight into the effects of
these relocations is crucial both from a scientific as well as a practitioners'
perspective.

The goal of this chapter is to provide an overview of the existing insights with
regard to the effects of firm relocation on firm performance as well as to analyze
to what extent and in which ways these insights incorporate the major
contemporary trends in organizational life. Given the above, this chapter deals
with the question: What is known in the literature about the effects of firm
relocation on the performance offirms? Answering this research question adds to
the available literature by providing a state of the art of the existing research,
from which founded directions for future research can be suggested.

In order to answer this research question, a brief discussion of the major trends in
organizational life, and their consequences for the functioning of organizations

` Although, of course, all or part of the activities of an existing plant may be relocated to the new plant to make
space for the expansion ofnew or existing products in the existing building. See Mariotti (2005: 14-16)) for an
elaborate discussion of this definition.
~ It is important to note that, given this detinition, the term "firm relocation" can only be used for single-site
firms. In other cases, the term "establishment relocatiod' should be used since it is only part of the firm that is
relocating. The same caveat applies to the term "firm performance". However, given the dominance of the terms
"firm relocation" and "firm performance" in the literature, these terms will be used in this research as well. In all
cases, however, these terms and the presented theoretical mechanisms refer to the moving and~or performance of
single-site firms or of a single establishment of multi-site firms.
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will be given tirst (Section 2.2). Subsequently, a review of a systematic selection
of the empirical literature that deals with the effects of tirm relocation will be
presented (Section 2.3). Based on a confrontation between the state of the art of
this field of literature and the major trends in organizational life, the main gaps in
this field of the literature are identified (Section 2.4). Next, ways to fill these gaps
are presented and discussed, resulting in a number of suggestions for future
research (Section 2.5). Finally, in Section 2.6, several conclusions are drawn.

2.2 Three major trends in organizational life
The number of firms that relocates is large, and growing. This high level of
spatial mobility of firms comes at a time that is characterized by new
technological breakthroughs and new technology-product-market combinations,
resulting in highly dynamic markets. These developments are creating new
demands upon organizations, but offer new opportunities as well (Child, 2005).
As a consequence, firms are confronted with three major trends (Pettigrew and
Massini, 2003). First, firm boundaries have become more permeable. Second,
knowledge, and knowledge transfer have become major drivers of firm
performance. Third, organizational embeddedness has become increasingly
important. These trends are intertwined and all hint at an increased level of
importance of a firm's environment for its functioning, which is interesting in the
light of the high levels of spatial firm mobility. In order to assess how the existing
literature with regard to the effects of tirm relocation on firm performance has
incorporated these trends, a brief discussion of these trends and their implications
for organizations will be given.

First, the process of globalization has increased the level of environmental
complexity to which firms are exposed. Due to the falling of trade barriers and
barriers to market entry, the number of other organizations whose actions are
relevant for firms has expanded dramatically. In order to cope with the resulting
increase in complexity and uncertainty, the organizational focus is shifting from
economies of scale towards a focus on core activities, while outsourcing other
activities. These developments have led to an unprecedented and growing level of
interdependence between organizations, which resulted in IORs and networks
coming into prominence as alternative means to achieve the benefits of
economies of scale, while simultaneously obtaining the necessary high levels of
specialization and flexibility. On the other hand, the forces of globalization have
also induced firms to create local niches by catering for local needs and to draw
from local specialization benefits. In short, the forces of globalization have made
tirms more dependent on other organizations, while triggering a process of spatial
specialization (i.e. glocalization) as well.
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Second, during the 1990s, important parts of the economy shifted from
processing materials to processing information and knowledge. Creating and
utilizing new knowledge to gain economic rents is described as the only way to
sustain superior performance (Child, 2005: 28). As a result, competitive
performance has become an innovation contest, for which combinations of
tangible (materials) and intangible (knowledge) resources are crucial. These
developments are not only applicable to knowledge-intensive firms in newer
industries, but touch upon older industries as well. In order to ensure access to
diverse sources of new knowledge, many firms engaged in IORs across traditional
sector boundaries. Knowledge transfer is even described as the primary goal of
IORs (Hagedoorn and Duysters, 2002). Interestingly in the light of the
localization resulting from globalization, the transfer of knowledge is often
argued to be facilitated by geographical proximity (Saviotti, 1998), which puts
emphasis on another localization mechanism.

Third, and largely as a consequence of the trends described in the above,
organizational embeddedness has become more important for organizations. A
firm's level of organizational embeddedness is shaped by its dyadic ties and the
overall structure of the network in which it is involved (Granovetter, 1985).
Besides the importance of dyads, which has been discussed in the above, it is
widely accepted that networks have an ongoing structure that both enables and
constrains the behavior of its members. A firm's network position influences to
which resources it has access and the extent to which it can influence (the
behavior of) other actors in the network. A firm's level of organizational
embeddedness has been shown to be of importance for firms in numerous studies.
As a result, organizational embeddedness has become one of the key issues in
organizational life (Pettigrew and Massini, 2003: 8).

The three trends described in the above point at an increased importance of the
environment of a firm. First, increased emphasis is put on a firm's geographical
position. Based on the trends described in the above, the geographical position of
a firm influences its functioning through two distinct mechanisms. First, it
denotes the region in which a firm is located, and thereby determines the amount
of spatial externalities (spillovers) to which it is subjected. Second, a firm's
geographical position determines the spatial distance between the focal firm and
its network partners. Since knowledge transfer in IORs is facilitated by
geographical proximity, a second mechanism underlying the importance of a
firm's geographical position is present.

Furthermore, a firm's level of organizational embeddedness has become more
important. As has been discussed earlier, two dimensions of a firm's level of
organizational embeddedness can be distinguished, namely the characteristics of
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the dyadic relationships of a firm and its position in the overall network structure.
The underlying reasoning is that high levels of organizational embeddedness
provides access to resources and knowledge that would not be accessible (or only
at higher costs) through the market, which leads to advantages for firms.
Empirical research has shown that both dimensions of a firm's level of
organizational embeddedness have a large influence on firm performance (e.g.
Ahuja, 2000a).

Organizational embeddedness is, in principle, a non-spatial concept. However,
since geographical proximity facilitates both the formation of IORs as well as the
transmission of knowledge (Saviotti, 1998), organizational embeddedness is
influenced by geographical space as well. Moreover, there is ample empirical
evidence that overall network structures are shaped by geographical space as well
(Staber, 2001). Regional specialization triggers local collaboration, which
strengthens the process of regional specialization. As a result, strong local
networks arise (e.g. Silicon Valley) on which participating firms are highly
dependent (Storper, 1993). Therefore, two clear interaction effects between a
firm's level of organizational embeddedness and its geographical position are
evidenced as well.

Given the prominence of a firm's geographical position and its level of
organizational embeddedness, it seems worthwhile to investigate a phenomenon
that is likely to alter both, namely firm relocation. A relocation by detínition
implies a change in a firm's geographical position. Moreover, if a firm leaves the
region in which it was located, it might lose the benefits accruing from spatial
externalities, localized IORs, and localized network structures. As a result, a firm
might jeopardize its organizational embeddedness, which depends on stability of
network structures and geographical proximity in IORs (Greve, 2002), both of
which are put at risk when relocating.

In order to assess the way the existing literature on the effects of firm
relocation on firm performance has incorporated the increased importance of a
firm's geographical position and organizational embeddedness, specific attention
has to be paid to the following issues: the geographical position of a firm, the
characteristics of a firm's IORs, and the position of a firm in its overall inter-
organizational network.

2.3 Literature review

To come to a"state of the art" of the research that deals with the performance
effects of firm relocation, a review of a selection of the available empirical
literature has been made. A systematic selection procedure has been adopted. The
ISI and the ABUInform databases have been searched for the following key
words: "firm", "organization", "organisation", and "business", in combination
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with "relocation", "migration", "effects", and "performance". Finally, papers
were selected on the basis of their content.' This procedure, ultimately, yielded
eight papers that deal with the effects of firm relocation on firm performance,
indicating that up to now relatively little research is published about the effects of
firm relocation in scientific journals.

Searching the literature in this way has some drawbacks. First, only the
literature from 1971-2006 could be searched because of the limitations of the
databases. However, since the topic of firm relocation received its first major
empirical scientific interest in the early 1970s, this restriction seems relatively
mild. Secondly, only journal papers were searched, neglecting book (chapters).
Nevertheless, because all major scientitic journals are included in the used
databases, we are confident that the results are representative of the available
literature.

The empirical papers identified during the literature search have been analyzed
on three criteria, namely: 1) the independent variables used in the analysis, 2) the
performance measure(s) used in the analysis; and (3) the relationships found
between the independent and dependent variables. The first criterion provides
insights into which (relocation) characteristics trigger changes in firm
performance, whereas the second criterion is important since firm performance is
an ambiguous and multi-dimensiona] concept that can be measured in a multitude
of ways. In Table 2.1, a short summary of the main findings is presented. From
this table it follows that seven papers look at the effects of firm relocation on the
stock prices of the relocating firm, whereas one paper focuses on the effects on
the firm's innovative performance.

2.3.1 Relocation and innovative perforrnarrce
One of the studies focuses on the effects of the relocation of an RBzD facility on
the innovative performance of that facility. Van den Bulte and Moenaert (1998)
find that after co-locating two formerly separate RBrD facilities, the innovative
performance of these facilities increases. Moreover, the increased physical
distance between the RBzD facilities and the other departments of their company
does not hamper the communication between the RBcD facilities and the other
departments. However, the (changes in) spatial distances between the departments
are only several hundreds of ineters, and since this study takes place within a
single firm and looks at the locations of departments, some reservations should be
made when applying these findings to pure inter-organizational settings.

' Some papers that did come up during the literature search were rejected; these papers either discussed the
effects of aggregate levels of firm relocation on the economic development of regions or focused on the design
of the new building.
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2.3.2 Relocation ar~d capital market reactions
Seven of the papers reviewed employ an almost identical research design and
look at the effects of firm relocation announcements on capital market indicators.
Due to their similar research approaches, the findings of these studies can easily
be compared.

The ftrst study to analyze the stock market reaction to tirm relocations has been
Alli et aL ( 1991). By focusing on the relocation of the headquarters of publicly
traded firms, they find that firms that announce a relocation experience a positive
significant stock market response. Moreover, the effect of a relocation
announcement is found to depend on the availability of labor (positively) and the
costs of living (negatively) at the new location. Finally, they show that relocated
companies, on average, are less profitable than comparable non-relocating tirms.

Chan et aL ( 1995) use the analysis of Alli et aL (1991) as departure point, but
analyze the relocation decision of ditferent types of facilities. They conclude that
the stock market response is not tied to the type of facility that relocates, but to
the motive for the relocation. The stock market reacts positively to relocations
motivated by cost savings or business expansions, but negatively to those that are
motivated by capacity reduction or facility consolidation.

In contrast to Alli et aL (1991), Chan et aL (1995) find that there are no
differences in performance between relocating and non-relocating firms. An
explanation for this difference is that Chan et al. use the income before
extraordinary items as their performance indicator, whereas Alli et al. use the
income after extraordinary items. Since many relocating finns experience high,
but one-off, costs, this difference is explicable.

Findings of Ghosh et aL (1995) and Manning et al. (1999) are consistent with
those of Chan et al. (1995 ) in that stock markets react positively to relocation
announcements motivated by costs savings or business expansions, but negatively
to relocations prompted by managerial self-interest or business downsizing.
Bhabra et al. (2002) broadened the geographical scope of the earlier studies, that
were all US based, to Canada. They too reach conclude that relocations motivated
by cost savings lead to positive stock market reactions.

Interestingly, Ghosh et al. pay special attention to relocations out of New York
City (NYC). They assume that the stock market will only react positively to a
relocation announcement when the overall cost benefit exceeds relocation
expenses, including any loss of agglomeration benefits. They find that firms
moving out of NYC experience a positive stock market reaction, which implies
that cost savings at less centralized locations probably outweigh the loss of
agglomeration benefits at urban centers.

23



The Effects of Firm Relocation on Firm Performance: State ofthe ,4r1 and Directions for Future Research

Table 2.1 The effects of firm relocation in the literature

Author(s) and
year of

~ndependent variables Effect on Performance Main findings
included performance measure(s)

publication
Availabilitr of labour at new

location
Costs of living at new

" - Relocating companies are less
location

Difference in tax rates n.s.
profitable than non-relocating

iAlli, Ramirez 8c
Y Chan e in housin costs n.s. stock prices

compan es.
- Differences in stock rices areung

(t991) Change in number of n s á profitability
p

explained by the avaitability of
em lo ees labour and the costs of living at

Move within vs. outside of
reeion

n.s. the new location.

Move to TOP-ranked citv n.s.
Tv e of facilih n.s.

b1otive for relocation Icust - There are no differences in

Gua 8rChan
saving á expansion ~ s. return on equit} between

.
Wang

capacity reducuon ~r s[ock prices á relocating and non-relocating

I 995
consolidation) return on e uit

firms.
)( q y - Motivation of relocation is the

Type of facility that n.s. most important determinant of itsrelocates effects.
Motive for relocation (cost - Motivation of relocation is the

Ghosh, saving 8t expansion vs. t most important determinant of its
Rodriguez capacity reduction á effects.
8c Sirmans consolida[ion) stock prices - Cost savin s at less centralized

(1995)
g

locations outweigh the benetits of
Move out ofbig city t spatial clustering.

- Co-location led to an increase in
amount of communication

Van den Bulte Communication
between RáD teams.

8c Moenaert
Change in distance between t among RBcD - Increased distance between

RBcD departments depanments does not
(199R) teams (necessarilyl reduce the amount

ofcommunication between
de artments.

Motive for relocation Icost

Manning,
saving á expansion vs.

1 - Motivation of reloca[ion
Rodriguez á

capacity reduction 8c
stock prices decision is the most important

1999Gh h
consulidation) determinant of its effects)os (

Type of facility that
n s

.

relocates
. .

Motive for reloca[ion Icost
saving Bc expansion vs. - Motivation ofrelocation is the

Bhabra. Lel
8r Tirtiroglu

capaciry reduction á
t

stock prices
most important determinant of its

1
consolidation) effects.

(21 02) Type of facility that
n srelocates . .

Tirtiroglu.
Political stabilit} of the t - Political stability of the region

braBh
re ion of destination of destination influence the

a
8c Lel stock prices

effects of relocation.

(2004) Move within vs. outside of } - Relocations over longer
region distances result in negative

effects on a firm's stock rice.

Motive for relocation (eost

C,regory, saving 8c expansion vs. ~ Return on assets,
- No effect of distance of the

Lombard 8r capacity reduction 8c return on equity, relocation on firm performance
Seifert (2005) consolidation) and total returns

Distance ofthe relocation n.s.
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The study of Tirtiroglu et al. (2004) focuses on Canada and looks at the effects of
firm relocations out of a politically unstable area (i.e. Quebec). They find that
firms relocating out of this area experience a positive stock market reaction,
whereas firms moving into this area experience a negative one. Another
interesting finding of this study is that firms that move within a province
experience a positive stock market reaction, whereas tírms that move between
provinces experience a negative one. Their explanation is that firms that move
within a province do not lose any of the "economic incentives" that the province
offered.

The most recent paper by Gregory et aL (2005) builds on the earlier studies
discussed in this section. They criticize the existing research for using a single
performance indicator and for focusing on a(too) narrow time frame. To
accommodate these drawbacks, they include several other performance indicators,
such as total sales and total assets, and look at the firm performance three years
prior to the relocation to three years after. In their analysis, they find no evidence
for differences in the operating performance of relocating firms compared to non-
relocated firms. However, they do find some evidence that relocating firms face
higher expenses during the years surrounding the relocation.

2.4 Evaluation of the current literature in the light of organizational trends

The papers discussed in literature review can be seen as valuable contributions to
an emerging field. Since most papers employ the same methodology, they also
suffer from the same limitations. These can be grouped in two categories. The
first category contains drawbacks that relate to the choice of the determinants of
the effects of firm relocation on firm performance that are used in these papers,
which is related to the issue of internal validity. The second category contains
drawbacks that relate to the way performance has been measured, thus problems
of construct validity.

2.4.1 The independent variables
Most of the papers reviewed include a very limited amount of determinants of the
effects of firm relocation on firm performance leaving much room for other
explanatory variables. The motive for the relocation and the type of facility that
relocates are to most common variables included in these papers. When
confronting the papers reviewed with the insights derived from the analysis of the
contemporary trends in organizational life, several gaps become apparent.

First, the importance of a firm's organizational embeddedness is completely
neglected. None of the papers take the fact that firms do not operate in isolation
into account. Given the prominence of a firm's level of organizational
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embeddedness in the contemporary trends with regard to organizational life, it is
striking that this literature has treated tírms as atomistic actors that can be moved
in (organizational) space without paying any attention to the external linkages of
these firms.

Second, relative little attention has been paid to the geographical position of a
firm. Even though some characteristics of a firm's geographical position are taken
into account in some of the studies, such as the size of the city, the insights
remain scarce and fragmented. Foremost, the mechanisms underlying the
obtained results are poorly specified, which makes interpretation of these results
difficult. For example, Tirtiroglu et aL (2004) state that firms that leave province
experience a negative performance effect due to a loss of "economic incentives".
However, whether these economic incentives refer to a loss of spillovers, the
malfunctioning of localized IORs, or the departure from a localized network
remains unclear. So even though a beginning has been made to incorporate the
geographical position of a firm in this tíeld of research, there is ample room for
future research.

In this respect, it is also striking that characteristics of the relocation (e.g.
distance or direction) are taken into account in only a few of the studies. Some
studies find that long distance moves are more disruptive for firm performance
(Tirtiroglu et al., 2004), whereas others tind no differences between short and
long distance moves (Gregory et al., 2005). However, most studies do not include
such characteristics, even though they are likely to determine the effect of a
relocation on a firm's geographical position and its level of organizational
embeddedness.

Based on the above, it can be argued that the organizational embeddedness of a
tírm is completely neglected in the papers reviewed. Even though some aspects of
a firm's geographical position are taken into account, the underlying theoretical
mechanisms are left implicit in the papers reviewed. [n sum, the studies discussed
in this chapter have some severe internal validity problems.

2.4.2 The dependent variable
Most of the papers reviewed focus on either stock prices, or other capital market
indicators as a measure of performance. Doing so has several distinct drawbacks.
First, most studies only look at the expected tínancial consequences of firm
relocations and neglect other indicators of firm performance, such as the
innovative performance or growth of turnover, employment, or protitability.
Moreover, these studies assume that the stock markets react positively to a
relocation announcement if the relocation has a positive net present value (NPV).
Given the complexity and uncertainty of these decisions, it seems unlikely that
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shareholders can, ex ante, distinguish between positive and negative NPVs.
Therefore, this measure of firm performance suffers from a low level of construct
validity.

Second, stock prices can be considered to be a relatively poor indicator of firm
performance as it is influenced by many factors external to the firm, such as oil
prices and interest rates. Furthermore, the performance indicators used in these
studies are measured at the level of the firm, whereas relocation, and its major
consequences, takes place at the establishment level. Since publicly traded firms
usually consist of several establishments, these two levels of analysis do not
correspond with each other. As a result, the internal validity of stock prices as a
performance measure is questionable.

Finally, this focus implies that only large, publicly traded firms are taken into
account. However, relocating firms are, on average, relatively small and young,
which may have biased the results and leading to lower levels of external validity
(Pellenbarg et al., 2002).

Based on the above, it can be argued that the papers reviewed suffer from a
selection bias, as well as a low level of internal validity and construct validity.
The most recent study that deals with the effects of firm relocation by Gregory et
aL (2005) tackles some of the drawbacks of the earlier studies. However, it still
suffers from problems with the level of analysis, has a possible size selection bias,
and neglects forms of non-financial firm performance. It therefore still suffers
from problems with regard to its validity.

2.5 Future research directions
Despite the limitations and drawbacks discussed in the above, the existing studies
do provide valuable insights. In this section, these insights, combined with
theoretical reasoning with regard to the effect of firm relocation on firm
performance, will be used to construct a framework for studying the effect of firm
relocation on firm performance that might help scholars in the field to study the
performance effects of firm relocation in a more systematic way. These
discussion will be structured based on the main gaps identified in the previous
section and will be informed by insights developed in the fields of organization
science and economic geography.

2.5.1 The determinants of the effects offrrm relocation onfirm performance
Any change in the geographical position of a firm will bring about significant
moving costs. These costs are mostly single-shot costs associated with the move
itself and are unlikely to influence the (long run) performance of the firm.
However, changes in a firm's geographical position can also lead to differences in
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the amount of available spatial externalities, which could lead to changes in firm
performance. A firm could, for example, benefit from relocating from a peripheral
region with few spatial externalities to a more urban region, were spatial
externalities are more abundant. On the other hand, for firms moving from an
industrial or urban to a peripheral region, the loss of spatial externalities can have
a severe impact on their performance. Therefore, characteristics of the location of
origin as well as of the destination should be taken into account when studying
the effects of firm relocation. In other words, both the new geographical position
of a firm as well as the mutations in comparison to its former geographical
position should be taken into account. Important characteristics of a firm's
geographical position to focus on are the level of urbanization of a region (for
spatial externalities) and the level of innovativeness of a region (for knowledge
spillovers).

As has been argued earlier, a firm's level of organizational embeddedness is
shaped by its dyadic ties on the one hand and the overall structure of the network
in which it is involved on the other hand. Indicators of both types dimensions of a
firm's level of organizational embeddedness should be taken into account in
future research.

In the literature, many different conceptualizations for the overall network
position of a firm can be distinguished. One of the most commonly used
conceptualizations is the degree centrality of a firm, which is measured by
counting the total number of IORs that a firm has and can be used as an indicator
of the ease with which a firm has direct access to valuable resources. Using such a
measure in research on the effect of firm relocation on firm performance as well
seems logical, since the need for stability, and therefore the potential impact of
instability as a result of relocation, is strongest for firms with a high degree
centrality.

Besides degree centrality of a firm, another structural network characteristic
which might influence the relationship between tírm relocation and firm
performance is the extent to which the overall network structure is localized. A
very localized network (e.g. firms in Silicon Valley and Emilia-Romagna
(Storper, 1993)) could lock firms in a certain geographical region (i.e. spatial
inertia), since leaving this region would mean a loss of geographical proximity
with its former partners, as well as the loss of the benefits of the local production
systems, to which the firm is attuned (Romo and Schwartz, 1995). A firm that
breaks this spatial inertia would, according to (inter-organizational) ecology
theory (Greve, 2002), experience an increased risk of organizational failure on the
short run due to a liability of newness.
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Besides the structural network characteristics, several characteristics of a firm's
IORs should be included as well. First, not all IORs are equally important to
firms. The stronger the IORs of a firm, the more important these ties are for its
performance and, therefore, the bigger the effect of any of disruption in these
IORs (Ahuja, 2000a). Therefore, tie strength could be included in future research.

Second, the necessity of geographical stability in IORs is not undisputed in the
literature. It is often argued that high levels of organizational proximity, defined
as "the set of routines - explicit or implicit - which allows coordination without
having to define beforehand how to do so. The set of routines incorporates
organizational structure, organizational culture, perfórmance measurements
svstems, language and so on ", may facilitate knowledge exchanges over changing
geographical distances (Knoben and Oerlemans, 2006). If this claim holds, firms
with high levels of organizational proximity with their main partners will not
suffer any negative performance effects as a result of relocation, whereas firm
with low levels of organizational proximity will.

In the above, several characteristics of a firrn's geographical position and its level
of organizational embeddedness that might be included when studying the effect
of tïrm relocation on firm performance have been identitïed and discussed.
However, as is partly evidenced in existing research, the characteristics of the
relocation are also of importance when trying to explain its effects on firm
performance, primarily because these characteristics determine the effect of the
relocation on a firm's geographical position and its level of organizational
embeddedness. Relocations over a short distance are likely to have smaller effects
on firm performance since the changes in the geographical position and
organizational embeddedness are relatively small.

Furthermore, the direction in which a firm moves relative to its main partners
seems likely to be of importance. Firms that relocate towards their main partners
are likely to experience a re-enforcing effect of their IORs due to the reduction in
geographical distance. However, in cases in which a tírm moves away from its
key partners, negative effects on firm performance seem more likely to occur.

Moreover, a firm can follow several different strategies with regard to its IORs
when relocating. Existing IORs can be terminated, which can be considered as a
major disinvestment since relation-specific investments will be lost. Alternatively,
a relocated firm may decide to maintain existing IORs. However, if the relocation
increases the geographical distance between a firm and its partners, knowledge
transfer may be hampered, reducing the performance of the relocated firm.
Moreover, a relocated firm can take a portfolio approach in which some IORs are
terminated, whereas others are continued. Finally, the negative effects of
relocation could be counter-acted by a strategy of co-location (McKelvey et al.,
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2003). However, co-location requires considerable investments and
persuasiveness from the relocating firm and may only be an option for powerful
firms.

Finally, the effects of relocation on firm performance are likely to be dependent
on the time that has passed since the relocation as well. The disruptive effects of a
firm's relocation on its performance seem likely to be temporarily. A firm can
adapt itself to its new location and tap into the available spatial externalities.
Moreover, it can initiate new IORs and, thereby, build organizational
embeddedness at its new location. Basically, it could be argued that it takes time
for a firm to settle at its new location. During this period of settlement, is suffers
from the disruptions in its geographical position and its level of organizational
embeddedness, which impacts negatively on its performance. After settling,
however, the new location is likely to fulfill the needs of the firm better, leading
to a better performance on the long(er) run.

As is partly shown in the existing literature, the effects of firm relocation might
be different for different types of tirms as well. For example, larger firms might
have more slack resources available to counter any negative consequences of
relocation, but also face larger relocation costs. Moreover, it seems likely that the
effects of moving a service firm are substantially different from those of moving a
production facility. The former consists primarily of moving human capital,
whereas the latter also includes the movement of large amounts of machinery.
Therefore, firm characteristics should be included in future research, including,
but not necessarily limited to, a firm's size and the sector in which it is active.

In order to come to a complete overview of the effects of firm relocation on
firm performance it seems necessary to include variables from four different
categories, namely characteristics of a firm's geographical position, a firm's level
of organizational embeddedness, characteristics of the firm, and characteristics of
the relocation. The variables of intluence that have been derived from the
available literature and theory are summarized in Figure 2.1.

2.5.2 The meast~rement offirm perfórmance
Besides including the relevant independent variables, a more valid measurement
of tirm performance is also necessary. Two general types of firm performance can
be distinguished in the literature, namely economic performance and innovative
performance. Economic performance is often expressed in terms of growth of
turnover, employment, or stock prices ( Havnes and Senneseth, 2001), whereas
innovative performance is generally expressed in terms of RBzD expenditures,
patents, percentage of innovative sales, or self-reported (results of) innovations
(Hagedoorn and Cloodt, 2003). In order to capture the multi-dimensional concept

30



The Effects oJ Firm Relocatian on Firm PerJormance: State of tlreArt and Directions for- Fruure Resecn-ch

of firm performance and obtain a high level of construct validity, it is important to
include separate indicators for these different types of tírm performance. Whereas
the profitability of a firm is a good indicator of the short-term viability of a firm
and is of large interest to shareholders, it provides relative little information about
the growth of operations of a firm. Looking at the growth of the turnover of a firm
is a better indicator for the latter type of firm performance, whereas the number of
employees that work in a tïrm is a good indicator for the growth of the physical
size of the firm. However, these tínancial~economic indicators exclude the fact
that the long-run performance of firms is highly dependent on its capability to
innovate and adopt new technologies. Therefore, a measure of the innovative
performance of a firm should be included as well.

Figure 2.1 Conceptual model for future research

Firm relocation
Time since relocation

Firm characteristics

Geographical position
Innovativeness of re~ion
Levelofurhanization

Level ot' organizational
embeddedness

Degree centrality
Localization of IORs

Relocation characteristics
Distance of relocation
Direc[ion of relocation

Retocation strategy

Relational
characteristics

Degree centrality
Loealization of IORs

Tie strength
Organizational proximity

Firm performance

Existing research has shown that certain events often impact differently on
different rypes of performance, and with different time lags (e.g. Damanpour and
Evan, 1984). Therefore, focusing on a single indicator could lead to biased or
partial insights. Future studies should include more diverse indicators of firm
performance in order to fully capture the potential effects of firm relocation on
firm performance. With the study of Gregory et al. (2005) important steps in this
direction have been taken, but several gaps still exist.

Another important point of attention for future studies is the level of analysis at
which firm performance is measured. In order to ensure a high level of internal
validity, performance should be measured at the level of the relocating
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establishment and not at the level of the firm as a whole. Even though this issue is
only relevant for multi-site firms, it is both crucial to the understanding of the
effects of firm relocation on firm performance as well as a main limitation of the
existing literature. In order to solve this problem performance information at the
establishment level needs to be collected.

A last point of attention concerns efforts to avoid selection bias. Most studies
discussed in this chapter included only publicly traded organizations, which are
on average the more mature and larger organizations. Since most relocating firms
are small and young, considerable selection bias was diagnosed leading to lower
levels of external validity. To improve this, scholars are advised to broaden the
sampling framework to included firms that have a high prevalence of relocating.

2.6 Conclusions
This chapter set out to assess how the existing literature with regard to the effects
of firm relocation on firm performance has incorporated recent trends in
organizational life. A literature review revealed that there are few studies on this
topic. Even though the existing studies provide valuable and relevant insights,
several gaps could be identified. The main gaps are the atomistic treatment of
firms, as well as the low levels of construct, internal, and external validity.

Based on insights from both economic geography and organization science,
several variables are proposed that should be taken into account in future research
(see Figure 2.1 for an overview). In order to realize such research, however,
information with regard to a firm's geographical position and its level of
organizational embeddedness, as well as performance information at the
establishment level is required. Given this fact, it seems highly unlikely that
applicable data is available in existing databases. Therefore, specific data will
have to be collected.

Nevertheless, it seems to be worthwhile to try to fill these gaps and to tackle
the methodological problems discussed earlier in this chapter, since doing so
would contribute to the literature by providing more complete insights into a
relevant contemporary spatial phenomenon. More in general, it could provide a
micro-level underpinning of how (changes in) spatial characteristics shape the
performance of (firms in) regions and could, thereby, provide a more dynamic
perspective of how the geographical and organizational environment influences
the functioning of firms.
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Chapter 3

Radical Changes in Inter-organizational
Network Structures: The Longitudinal Gapg

Abstract
The main goal of the research presented in this chapter is to provide an overview
of the available insights concerning radical changes in inter-organizational
network structures. The following research question has been formulated: "what
is known about the way organizations in networks deal with, arad are affected by~,
radical changes in inter-organizational nettit~ork structures? "

In order to answer this question, a review of the most relevant literature dealing
with changes in network structure over time is presented. The literature reviewed
has been analyzed by comparing the role of change in the analysis ( independent
vs. dependent variable) as well as the manner in which change is conceptualized
(incremental vs. radical change and dyadic vs. network change).

It is found that studies that observe networks changing over time are scarce.
Nevertheless, the available studies provide some interesting insights concerning
the formation, evolution and termination of dyadic ties, network evolution, and
the effects of (radical) changes in network structure. However, more research on
several specific topics seems necessary. These topics are: the link between dyadic
change and change at the network level, the evolution of network structures, the
processes through which critical events lead to changes in network structures, and
the effects of radical changes in network structures.

` This chapter has been published in a slightly different format as Knoben, J.. L. A. G. Oerlemans and R. P. J. H.
Rutten (2006). "Radical changes in inter-organizational network structure: The longitudinal gap?" Technologica!
FnrecasringandSocial Change 7314): 390-404.

Earlier verions have been presented at the MOPAN conference 2004 in Tilburg, the Netherlands and the
EGOS conference 200í in Berlin. Germany.
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3.1 Introduction
Inter-organizational networks are in vogue. Interest in these networks has been
steadily increasing across a wide variety of líelds for several years (Borgatti and
Foster, 2003). The interest in networks is especially strong in the field of
economics and organization science. In the corporate world, network mapping is
becoming a standard diagnostic and prescriptive tool (Cross et al., 2002).
Furthermore, the Academy of Management conference 2002 was dedicated to
networks, as were several special issues of its journals (for a recent example see:
Academy of Management Journal, December 2005).

This upsurge of interest in networks has come at a time in which environmental
(or market) uncertainty is very high (Marsili et al., 2004). Product ranges have
become more diverse and new technological breakthroughs have given rise to
many new technology-product-market combinations, resulting in markets
characterized by high levels of dynamics and many (radical) changes.
Simultaneously, the acceleration of technological development forced firms to
specialize and subsequently led to an intensified division of activities between
organizations. This specialization has resulted in firms not being able to generate
all necessary knowledge and resources internally and, therefore, induces inter-
organizational collaboration and networking (Piore and Sabel, 1984; Storper and
Harrison, 1991). Networks, as new organizational forms, are on the one hand an
answer to these dynamics that could be potential sources for radical change, but
on the other hand, these networks are under the intluence of these changes as
well.

Given the importance of networks as a governance system and the dynamics
and complexity of the environment, researching changes, and in particular radical
changes, in and of inter-organizational networks is a topic of great scientific and
practical value. This leads to the following research question: What is known
about the way organizations in networks deal with, and are affected by, radical
changes in inter-organizationalnetwor-k structure? In this context, radical change
in network structures is defined as signitícant variation in the underlying pattern
of relationships that bind a given set of actors (Madhavan et al., 1998). This
definition implies that radical change can take place between two actors (radical
dyadic change) as well as between several or all actors in the network (radical
network change). The goal of this chapter is to explore the available literature
concerning the causes and consequences of radical changes in and of network
structures to come to a"state ofthe art" overview.

The remainder of this chapter is structured as follows. First, the research
methods applied in this chapter will be discussed (Section 3.2). In Section 3.3, the
three distinct groups of papers that were found in the literature dealing with
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network change are discussed. Next, the patterns that can be found in this body of
literature are presented in Section 3.4. Finally, in Section 3.5, the findings are
discussed and some conclusions are drawn with respect to future research.

3.2 Research methods
An approach similar to the one applied by Oliver and Ebers (1998) has been used
for this literature review. A selection of the available literature has been made by
means of the ISI database (available at: www.isiknowledge.com). Using the ISI
database, the five most influential journals (based on their impact scores) in the
field of organization science were subsequently determined. This yielded the
following journals: Academy of Management Review, Academy of Management
Journal, MIS Quarterly, Strategic Management Journal, and Administrative
Science Quarterly. However, since the Academy of Management Review
published only non-empirical papers, the number six of the list, Organization
Science, has been added. Finally, since most journals mentioned above are US-
based journals (with the exception of the Strategic Management Journal), the
journals Organization Studies and Research Policy have been added since these
are the European journals with the highest impact factor (position 12 and 17
respectively). These journals have been searched for the key words: longitudinal,
network, change, radical change and dynamics. The key word "longitudinal" has
been added since the concept of radical changes in network structure can only be
studied in a longitudinal setting, as network change is by nature a dynamic
process (Andersson and Molleryd, 1999; Axelsson and Easton, 1992).

Due to limitations of the database used, only publications from the period
1984-2005 could be searched. The papers that resulted from this search were
finally selected on the basis of their abstracts. An overview of all papers that were
selected for this literature review can be found in Table 3.1.

This approach to sampling literature has some disadvantages, though. First,
insights from non-longitudinal studies, or insights from theoretical studies are not
taken into account. Secondly, papers from journals not included in the literature
search as well as books and book chapters are not taken into account as well.
Nevertheless, the literature reviewed gives a reliable overview of the content of
the leading journals with regard to longitudinal network research. Therefore, it
can be assumed to contain the most relevant insights concerning this field of
science.

The above-mentioned papers have been analyzed on the role of the change in the
analysis (dependent or independent variable) in order to discriminate between the
causes and consequences of change in network structures. Furthermore, the
papers were analyzed on the object of change and on the conceptualization of
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change (radical or incremental) as well as on the level on which the change took
place (dyad or network) in order to discriminate between different types of
change. A general overview of the results is presented in Table 3.1.

3.3 Longitudinal network research and change in network structure

Applying the evaluation criteria discussed in the previous section to the selected
papers has identified three distinct groups of papers. The first group of papers
deals with alliance formation, development and termination at the firm or dyadic
level (eleven papers). The second group deals with network evolution (six
papers), whereas the last group discusses the consequences of change in network
structure for firm performance (two papers). The first two groups deal with the
causes of change (change as a dependent variable), whereas the third group deals
with the consequences of change (change as an independent variable). The most
interesting insights concerning (radical) change in network structure from all
three groups will be discussed below.

Table 3.1 Change in longitudinal network studies

Author(s) and year of

publicaHon

Change

variable
Object of change

ConceptualizaNon

of change

van de Ven ~ Walker 11984) I
Alliance formation, development, and

termination
I~ 2

Lecinthal 8c Fichman (19R8) I Alliance termination I

Burkhardt K Brass (199(1) 1 Network evolution 3 8c 4

Gulati (199~) I Alliance formation 1

Doz (1996) 1 Alliance evolution 2

Powell, Koput 8c Smith-Uoerr

(19961
I Alliance formation 1

Madhaven et aL (1998) I Network evolution 3 á 4

Stuart (199R) I Alliance formation I

Gulati (1999) I Alliance formation I

Koza dc Lewin (1999) 1 Network evolution 3 8c 4

Lorenzoni 8r Lipparini (1999) I Changes in the number of (in)direct ties 4

Ahuja (2000a) 1 Alliance formation 1

Ahuja (20006) 2 Changes in the number of (in)direct ties 5

Doz et aL (2000) ] Alliance and network forrnation I 8c 3

Human á Provan (2000) ] Network evolution 3 8a 4

Tsai (2000) I Alliance formation I

Rosenkopf, Metiu 8c George (2001) 1 Alliance formation 1

Koka 8c Prescott (2002) 2 Alliance formation and developmen[ 3 á 4

Soh and Roberts (2003) 1 Network evolution 3 Bc 4

Change rariable: 1. Dependem variaóle: 1. Independent i~ariahle.

Concepnmlimtion ojchange: l. Radicn! and dradic; Z. Inerementol and dt.adic; 3. Radica! and neh~~ork: 4. lnerementat and

netxork; ?. Unclear.
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3.3.1 Alliance formation, evolartion, and ternzination
Most of the papers reviewed focus on the formation of dyadic alliances. These
papers conceptualize the transition from two individual organizations into a
dyadic relation as radical dyadic change. The causes of this form of radical
change differ greatly between the various studies. Van de Ven and Walker (1984)
emphasize the role of resource dependency. Powell et al. (1996) stress the
importance of prior alliances and the experience with internal RBtD. Rosenkopf et
aL (2001) focus on managerial volition, network position, and previous alliances.
Gulati (1995, 1999) focuses on the role of resource dependency and prior
alliances. Finally, Doz et al. (2000) focus on the difference between engineered
and emergent relations and networks. A common factor in these studies is that
they all focus on organizational characteristics when explaining radical dyadic
change. Stuart (1998), Ahuja (2000b), and Tsai (2000) take a different perspective
and try to explain alliance formation by looking at the centrality of the position a
firm holds within an industry as well as other network measures.

Almost all of the studies mentioned in the above find significant results for
their hypothesized trigger(s) of tie formation. Among the more interesting
findings is the fact that, up to a certain level, the number of prior alliances
correlates positively with the degree of new tie formation. However, after this
threshold level has been passed the correlation becomes negative, resulting in a
relationship that has an inverted U-shape. Another interesting finding is that the
more central the position of the firm in a network or industry, the higher the
degree of new tie formation.

Since the above-mentioned studies focus on the formation of dyadic ties, radical
dyadic takes central stage in these studies. However, with the exception of Van de
Ven and Walker (1984) and Doz (1996), none of the studies pay any attention to
the processes that take place after the dyadic tie has been formed. Therefore, it is
unclear whether or not this radical dyadic change has led to changes in the
network as a whole. According to Van de Ven and Walker (1984), the processes
that take place after tie formation are important for understanding the dynamics of
IORs. The formation of IORs has to have clear benefits for an organization since
organizational parties prefer not to become involved in an IOR unless they are
compelled to do so. This is the case since the formation of IORs implies that
firms: 1) lose some of their freedom to act independently; 2) must invest some of
their scarce resources and energy to develop and maintain relations, even though
the potential returns on this investment are often highly uncertain; 3) might incur
damage to their reputation, and 4) experience an increase in the risk of imitations
of innovations (Singh and Mitchell, 1996). In order to gain insights into the nature
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of the benefits of IORs and how these benetíts are ultimately realized, it is
necessary to follow organizations after tie formation.

[n their studies, both Van de Ven and Walker (1984) and Doz (1996) find that
successful IORs develop incrementally (in contrast to by leaps and bounces) after
the initial formation. According to Doz (1996), the initial conditions of an [OR
are very important for its future, as some initial conditions facilitate learning
whereas others hamper or delay iL Initial conditions that facilitate learning are:
clear task definitions, similar organizational routines, clear and transparent
expectations from both parties, and an appropriate interface structure. As such,
the tindings of Doz (1996) resemble the findings of the literature dealing with
inter-organizational proximity (see for an overview: Boschma, 2005).

Ironically, the processes that create (Boschma, 2005) and expand an IOR (Van De
Ven and Walker, 1984) might also contain the seeds of its disintegration. Two of
the papers reviewed focused on tie disintegration, namely Van de Ven and
Walker (1984) and Levinthal and Fichman (1988).

Levinthal and Fichman (1988) focus on the duration and termination of dyadic
ties and link this to the role of prior alliances and relation-specific investments. In
their model, time plays a crucial role. When testing their model, Levinthal and
Fichman (1988) found a large influence of tie duration on tie termination. After
the initial years of attachment, the so-called "honeymoon period", in which the
hazard of tie termination is relatively low, the risk of tie termination increases
over time. After approximately four to tive years, however, the hazard of tie
termination starts to decline, giving the relation an inverted U-shape (Fichman
and Levinthal, 1991; Park and Russo, 1996). In ternls of change, an episode of
radical dyadic change (tie formation) is less likely to be followed by another
episode of radical dyadic change (tie termination) once a certain threshold has
been passed.

However, Van de Ven and Walker (1984) found completely different results in
a similar analysis. They concluded that, relations become stressed over time
because: 1) increasing formalization and monitoring in an IOR can lead to
conflicts between two parties struggling to maintain their autonomy in the face of
growing interdependence, and 2) increasing transaction between two parties
implies that the doinains of these parties will shift from being complementary to
being similar, which increases the likelihood of conflicts (cf. Koza and Lewin,
1999). [n terms of change, this implies that radical dyadic change (tie formation)
is followed by incremental dyadic change (tie evolution) and is increasingly likely
to end in another episode of radical dyadic change (tie termination) over time.
Thus, in contrast to Levinthal and Fichman (1988), Van de Ven and Walker
(1984) found that the risk of tie termination increased over time. Van de Ven and
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Walker (1984) as well as Levinthal and Fichman (1988), only discuss change at
the dyadic level of analysis making it impossible to make any inferences
concerning (radical) network change from their research.

The literature reviewed on dyadic tie formation, evolution and termination
provides insights into why ties are formed, how they develop and, if so, why they
are terminated. However, without data on the network level, it is impossible to
study the (possible) network effects of these dyadic changes. The question if and
why any of these processes eventually lead to radical change on a network level,
therefore, remains unanswered by these studies.

3.3.2 Netrvork evolzrtion
The selected papers that deal with the evolution of networks are the following:
Burkhardt and Brass (1990), Human and Provan (2000), Koza and Lewin (1999),
Lorenzoni and Lipparini (1999), Madhaven et aL (1998), and Soh and Roberts
(2003). However, many of these authors focus on different aspects of network
evolution. Burkhardt and Brass (1990), Madhaven et aL (1998), and Soh and
Roberts (2003) study the effects of technological change on network structure and
the division of power, whereas Lorenzoni and Lipparini (1999) focus on the
influence of management on changes in network structure. Koza and Lewin
(1999) studied a single network and focused on the evolution of this network
from birth till adulthood. Finally, Human and Provan (2000) compared the
development of a successful and an unsuccessful network and focus on the role of
network strategies with regard to legititnacy.

In their research, Burkhardt and Brass (1990) tried to answer the following
question, "does technology drive structure, or does technology adapt to existing
network structures, reinforcing established stable patterns of interaction?" As
such, their object of change is the pattern of interactions among network actors.
They state that minor, incremental changes in power and structure may occur over
time, but that a major restructuring will only occur when the network encounters
an "exogenous shock", such as the implementation of a new technology (Barley,
1986: 80). Therefore, their study focuses on radical changes in network structure.
The exogenous shock is conceptualized as a sudden and dramatic increase in
uncertainty. Attempts to cope with this uncertainty can lead to adjustments in
network location and network power of those able to cope with the uncertainty
relative to those who cannot. Therefore, it is possible that changes in technology
result in changes in network structure, power divisions, or both. After the
empirical testing of their theory, they concluded that changes in network structure
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and power can indeed result from the adoption of new technologies (Burkhardt
and Brass, 1990).

"Being central and powerful prior to the introduction of a new technology was
not related to early adoption. Rather, early adoption was a function of ~...J
characteristics relevant to the change process. Thus, in accordance with the
theoretical predictions, the ingredients for structzrral change were in place "
(Burkhardt 8z Brass, 1990: 119).

These findings indicate that, even though the network is in a relatively stable
cycle of incremental change, exogenous events can cause network structures to
undergo radical changes.

Madhaven et al. (1998) and Soh and Roberts (2003) deepen the topic brought
up by Burkhardt and Brass. Madhaven et aL (1998) distinguish between two types
of change, namely structure reinforcing and structure loosening change.9 The
former is often induced by central players in the network and strengthens the
existing structure of the network, whereas the latter is often induced by peripheral
players in the network and reconfigures the network structure. Their studies show
that a new successful technology that is adopted by a peripheral player is likely to
lead to structure loosening change, whereas adoption by a central player is likely
to lead to a reinforcement of the existing structure. Interestingly, Soh and Roberts
(2003) also show that central players are more likely to adopt a successful new
technology than peripheral players. Due to their central position they often
determine whether or not a new technology becomes the standard in an industry.
Even if a peripheral actor adopts such a technology first, the central players are
often quick to form alliances with this actor or to simply take it over. As such,
network structures are likely to experience large inertial forces (Soh and Roberts,
2003). These inertial forces are also reflected in the fact that the structure of past
alliances is a good predictor of new tie formation (see Section 3.3.1).

All of the above studies attribute great power to individual actors in the
network, who, with a decision to adopt a certain technology, can have a great
influence on the overall structure of the network. As such, the analysis of
organizational attributes, motivations, and behaviors may be helpful to understand
how and why network structures change over time. However, these organizational
characteristics are most often neglected in network research (Kilduff and Tsai,
2003: 67-70).

9 Even though this distinction suggests that Madhaven et aL (1998) focus on the consequences of change in
network structures, the rest of their paper focuses on predicting these different rypes of change and thus on the
causes of changes in network structures.
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Koza and Lewin (1999) focus on the development of a single network. In their
case study, they analyze the reasons for the founding of the network under
scrutiny, which is interesting in light of the question whether networks emerge as
goal-directed structures or as serendipitous modes of interaction (see: Kilduff and
Tsai, 2003). They tind that, even though it started as an emergent form, the
network quickly became more and more goal-directed as the interactions became
more formalized. As a consequence, it might be valuable to see the goal-
directed~serendipitous distinction as a continuum. Every starting network is
characterized by serendipity as well as by a certain amount of rationalization
(Hite and Hesterly, 2001; Koza and Lewin, 1999).

The case discussed by Koza and Lewin also provides a nice example of the
dangers of networking for individual organizations. Even though the network as a
whole was quite successful, the exchange of information between participating
firms eventually led to some firms thwarting each other. This is in line with
findings of Van de Ven and Walker ( 1984) as discussed in Section 3.3.1. They
predict that relations become stressed in the course of their existence since
collaboration results in organizations becoming more and more identical over
time.

Human and Provan (2000) have studied the development of network legitimacy
and the evolution of networks. Their object of change is the number of inembers
of the network as well as the pattern of interactions among them. They studied the
role of legitimacy in the formation, the evolution and the termination of networks.
Even though the role of legitimacy in network evolution is interesting by itself,
even more interesting are the changes in network structure that occurred
completely by chance during their research. Both networks in their study (A and
B) developed incrementally from the beginning. During this development,
network A focused on internal legitimacy, whereas network B focused on external
legitimacy. After a year or so, both networks encountered a critical event caused
by a source outside the network (an exogenous shock). The showroom of the A-
network, their main channel to build internal legitimacy, was unexpectedly sold.
In the case of the B-network a major source of outside funding, which was
important for their external legitimacy, was abolished. Both events led to drastic
changes in network structure as both networks faced a huge decline in the number
of inembers as well as in the number of interactions between the members.
Whereas the A-network was able to cope with the crisis due to their large internal
legitimacy, the B-network ultimately ceased to exist. Due to the small level of
internal legitimacy of the B-network, none of the members tried to save the
network from being terminated.
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Human and Provan (2000) use this example to emphasize the importance of
building internal legitimacy in networks. Perhaps an even more interesting
observation is that it might be possible for networks to break a cycle of radical
change by following a certain strategy. Some network strategies might be more
resilient to radical change and consequently face lower risk of being terminated as
a result of radical change compared to others. In this light, the discussion
concerning goal-directed vs. serendipitous network trajectories by Kilduff and
Tsai (2003) seems interesting. Kilduff and Tsai claim that serendipitous network
trajectories (networks that evolve through random variation and selection without
a clear pre-existent goal) are more robust in times of change compared to goal-
directed network trajectories. The two types of network trajectories might provide
some footholds for future research into the question of why some network
structures survive periods ofradical change and others do not.

The above findings are especially interesting in the light of the study of Lorenzoni
and Lipparini (1999), who focus on the building of networks through managerial
design. These findings indicate that managers can indeed influence the structure
of a network. However, the empirical evidence used is relatively thin and more
research remains to be done. A combination of the findings of Lorenzoni and
Lipparini (1999) and those of Human and Provan (2000) might provide some
interesting insights into the way the manager(s) of a single organization in the
network can influence the development of the entire network. Furthermore, all
papers in this review take the event that triggered network change as a
serendipitous event. Therefore, more research into events and processes that can
lead to change in network structures is necessary.

3.3.3 Conseqitences of~changes in network structure
Even though the studies discussed so far provide useful insights concerning
change in network structures, they tell us little about the consequences of these
changes. The studies of Ahuja (2000a) and Koka and Prescott (2002) focus on
this aspect of change.

Ahuja relates changes in three aspects of a firm's ego network (direct ties,
indirect ties and structural holes (cf. Burt, 1992)) to its innovative output. Ahuja
(2000a) concludes that increases in the number of both direct and indirect ties
correlate positively with innovative output, whereas increases in the number of
structural holes are negatively related to innovative output.

It is difficult to interpret the nature of the changes in network structure used by
Ahuja (2000a) since the analysis takes place on a relatively high level of
aggregation. The available information only indicates that the ego-network has
become denser or that the number of (in)direct ties has increased. Both measures
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indicate changes in the number of relationships and thus represent radical dyadic
change. It is not clear, however, with whom relations are formed (former partners
or not) and what the content of these relations is. Therefore, it is impossible to
discern any incremental change underlying the observed radical change and, as a
result, the increase in innovative output cannot be attributed to either form of
change.

The study of Koka and Prescott (2002) does discriminate between radical and
incremental change and their conseduences for firm performance. Koka and
Prescott (2002) discriminate between changes in information volume, information
density, and information richness. In their study they find that information
volume (operationalized as the number of ties a firm has) is the most important
variable for explaining firm performance, which emphasizes the importance of
radical (dyadic) change. Their measures are rather coarse, however, and more
tíne-tuned measurements might provide different, or more nuanced, tíndings.
Nevertheless, their research provides valuable additional insights into the impact
of changes in network structures on the (innovative) performance of firms.

3.4 Patterns in longitudinal network research
The first question that has to be answered is how (radical) change of network
structures is conceptualized in the literature. Network structure is defined as the
pattern of repeated interactions among actors (Burkhardt and Brass, 1990). In the
context of network structures, (radical) change can take place on two levels, the
dyad and the network. Most empirical research takes place on the dyadic level.
Dyadic radical change is often defined as the formation or tennination of a single
relation between two organizations (Halinen et al., 1999). However, signitícant
changes (revolution) in the content of such a relation are sometimes defined as
radical change as well (Havnes and Senneseth, 2001). Change in network
structure can be considered radical when a change in the relationship between two
organizations (formation, (r)evolution or termination) has consequences for the
structure of the network as a whole and thus stretches beyond the firms directly
involved in the relationship (Halinen et al., 1999). In this perspective, the
discussion by Madhaven et aL (1998) concerning change in network structure is
clarifying.

"NetK~ork structure does not change merelv because some actors leave a network
position and some others enter it. ~...J Nerivork strztcture does nvt change
because the rate ofnetwork activity increases or decreases, [...J In contrast, true
structztral change N~ozdd be evidenced hy significant variation over time in the
underlying pattern of relationships that bind a given set of actors " (Madhavan et
al., 1998: 441).
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Radical changes in network structure are triggered by critical events, which can
originate both exogenously and endogenously. Thus, a critical event is the
impulse that allows tension to be released from the network and allows the
network to reconfigure or even break down (Dahlin et al., 2003). However, an
entanglement is that it is not the mere event that is critical, but the way that actors
perceive and react to such an event (Halinen et al., 1999; Human and Provan,
2000; Lorenzoni and Lipparini, 1999). Therefore, any event can be a critical one,
making it difficult to predict them, which, in turn, might explain the fact that
empirical studies often find radical change in network structures by serendipity.
Often-identitíed critical events are: personnel changes in the upper echelon, shifts
in organizational structure, changes in marketing and purchasing strategies,
acquisitions, mergers, bankruptcies, partner switching, changes in technology, the
entry of resourceful and determined competitors, changes in regulatory
infrastructure, dramatic shifts in consumer preferences, and economic recessions
(Halinen et al., 1999; Madhavan et al., 1998). However, these critical events are
almost always identified ex post and more insights concerning the processes
through which critical events can trigger changes in network structure seem
valuable, both from a theoretical as well as a practical perspective.

In Figure 3.1, which is adopted trom Halinen et aL (1999), two types of change
and two levels of change are distinguished. The two inner bold arrows (1 and 2)
represent the incremental change cycle, in which changes take place gradually,
whereas the two outer bold arrows (3 and 4) represent the radical change cycle, in
which changes take place by leaps and bounces. Furthermore, the left hand side
(the four left hand text blocks) of the figure represents dyadic change, whereas the
right hand side (the four right hand text blocks) represents change on the level of
the network. Combining the two types of change and the two levels of change
results in four different contígurations of change. These four configurations of
change can be seen as the relational equivalents of the four types of change
distinguished by Meyer et aL (1990). Radical change is triggered by a critical
event, which can have an endogenous or an exogenous source. The other arrows
(5 through 8) depict the manner in which the different types and levels of change
are linked. In the next sections the main tíndings of the literature review will be
linked to Figure 3.1.

3.4.1 Alliance formation, evohttion and termination
The main ínsights that can be derived from the first group of papers concern the
causes of radical dyadic change (the text block at the extreme left of the figure),
which is conceptualized as the formation or termination of a dyadic tie. A
relatively large number of studies deal with the question of why new ties are
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formed. Empirical evidence is found for the importance of many different triggers
of IORs, which corresponds with the existing theoretical predictions (Mizruchi,
1996; Oliver, 1990). The question why they are terminated, another example of
radical dyadic change, has been studied as well, although not as extensively.
Interestingly, the findings concerning tie termination contradict each other. Much
less is known about the developments of IORs over time after the initial
formation. The research that does exist emphasizes the importance of incremental
development of dyadic ties over time (the center left text block in Figure 3.1).
However, research that links changes on the dyadic level to changes on the level
of the network seems absent. Therefore, the processes that underlie arrow 1, 3,
and 5 in Figure 3.1 are unclear. More research into this topic seems necessary.

Figure 3.1 A framework of change in networks and dyads
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3.4.2 Network evolution
The group of papers dealing with network evolution provides some interesting
insights into the causes of radical changes in network structure. Interestingly, all
of the four papers reviewed found exogenous causes (arrow A and B in Figure
3.1) to be the trigger of radical changes in network structure. An interesting
difference between the papers is that the critical events that were described in the
study by Human and Provan (2000) could not be influenced by the actors in the
network itself, whereas the critical event portrayed in the study by Burkhardt and

External events

A

Critical event
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Brass (1990) was triggered by a decision of one of the network actors. The studies
by Madhaven et aL (1998) and Soh and Roberts (2003) provide some insights into
which network actors may choose to trigger critical events and the consequences
of these choices. In terms of Figure 3.1, they provide insight into why and how
certain external events turn into critical events (arrow A and B) and how these
critical events ripple through the network as a whole (arrow 3, 4, 5, and 7).

3.4.3 Consequences of changes in network stratcture
Only two studies have been found that deal with the consequences of change in
network structure for organizational outcomes. Even though Ahuja (2000a) finds
highly significant results with regard to the effects of changes in the number of
(in)direct ties and structural holes on innovative firm performance, it is difficult to
discriminate between incremental and radical changes in network structure due to
the high level of aggregation of the data. Koka and Prescott (2002) partially solve
this problem. Their study emphasizes the importance of radical dyadic change
(the text block at the extreme left of the figure) for finn performance. Even
though these findings cannot be directly linked to Figure 3.1, they do, however,
underline the importance of detailed insights into radical changes in IORs and
networks.

3.5 Discussion and conclusions
The available literature on network formation, evolution, and development
provides some valuable insights into the causes and consequences of radical
changes in network structures. However, many questions are left unanswered.
Very little is known about the following issues: the relationship between radical
dyadic change and radical change at the network level, the evolution of network
structures, the processes through which critical events lead to changes and
network structures, and on the effects of radical changes in network structures on
the performance of networks and its members.

First, none of the studies looking at radical dyadic change deals with its
consequences at the network level, and all of the studies dealing with radical
changes on the network level find that change has been triggered by external
sources. As such, the link between radical change at the dyadic level and the
network level has not been analyzed as yet. More research, linking the dyadic
level of change to the network level, is necessary. A starting point for this
research could be to focus on the effects of the formation and termination of
dyadic ties (radical dyadic change) on the structure and functioning of the
network as a whole. An example in this regard is the entry of an organization with
a good reputation and high knowledge levels into the network. This might lead to
the restructuring of the network, since many organizations will want to
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collaborate with the newcomer. This restructuring might result in a network
characterized by higher levels of centrality and interconnectedness as well as
higher levels of resource flows.

Second, little is known about the evolution of network structures. Even though
some of the papers provide valuable insights, this body of knowledge is too
fragmented to warrant any generalized statements. However, the theoretical
distinction between serendipitous and goal-oriented network trajectories might
provide a good starting point for future research (Kilduff and Tsai, 2003).
Combining the claim that serendipitous network trajectories are more resilient to
radical changes, on the one hand, and the observation that most networks become
more goal-oriented over time (Koza and Lewin, 1999), on the other hand, leads to
the following hypothesis. The more mature networks become, the more sensitive
they become to radical changes and the more likely they are to fall apart. Such a
hypothesis might provide a good starting point for further research.

Third, the processes through which critical events trigger radical changes in
network structure are largely a black box. The studies of Burkhardt and Brass
(1990), Madhaven et al. (1998), and Soh and Roberts (2003 ) provide some
f'ootholds by pointing at the importance of the network position of the first
adopter of a successful new technology. However, this approach is useful only in
cases where the change is triggered by the actions of a single network actor, such
as the successful adoption of a radically new technology. Furthermore, this
approach needs to be refined by looking at the behavior and motivations of these
first adopters. However, these actor-level characteristics are often completely
ignored in network research (Kilduff and Tsai, 2003). A possible valuable
approach, which is used by Beckman et aL (2004), is to categorize possible
critical events into firm specific and market specific events and track the
consequences of these events for the network structure over time. Beckman et al.
(2004) suggest that fírm specific events are likely to trigger radical dyadic and
network changes (structure loosening change), whereas market specific events are
likely to re-enforce existing dyadic relations and network structures (structure re-
enforcing change). Even though their empirical results only provide partial
supports for these claims, they do provide an interesting starting point for future
research. Critical events that come to mind are radical product innovation (due to
the change of product standards (Soh and Roberts, 2003)), radical process
innovation (due to high levels of chain integration (Burkhardt and Brass, 1990))
and firm relocation (due to the importance of spatial proximity for learning in
networks (Oerlemans and Meeus, 2005)).

Finally, relatively little is known about the effects of radical changes in
network structure on the performance of these networks and its participating
firms. A starting point for future research might be offered by inter-organizational
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ecology theory (Baum, 1999). This theory (Hannan and Freeman, 1989) predicts
that attempts to change core features of an organization lead to an increased risk
of organizational failure in the short-run. This risk of failure will decline over
time as performance reliability is re-established and external relations are re-
stabilized (Baum, 1999: 95). The same reasoning could be applied to IORs and
inter-organizational networks (Greve, 2002). Over time, IORs can develop into
locked-in dependency relations. Evolutionary processes can lead to a high degree
of path dependence and institutionalized rigidities, which can, eventually, lead to
a situation of inter-organizational or network inertia, in which changes in the
inter-organizational structure can have large (negative) consequences for the
organizations involved.

Some empirical support for the predictions from inter-organizational ecology
can be found in the literature. Mitchell and Singh (1996), for example, provide
empirical support for the claim that the sudden collapse of a partnership can have
far-reaching implications for the performance, and even the survival, of formerly
partnered organizations. Even though this research focuses on dyadic ties, a
similar reasoning may be applied on the level of the network (Mitchell and Singh,
1996). Furthermore, Provan and Milward (1995) encountered a poorly performing
network in one of their case studies. From this case study they drew the
preliminary conclusion that the large changes to which the structure of this
particular network had been subjected prior to their study were, to a large extent,
responsible for its poor performance. Both studies show that radical change in
network structure can have large (negative) consequences for the performance of
(firms in) networks. Interestingly, these findings contradict the results found by
Ahuja (2000a) and Koka and Prescott (2002). This contradiction raises the
question, "which changes in network structure are beneficial and which are not?"
The findings presented in this chapter suggest that it might be valuable to
distinguish changes with beneficial results from changes with detrimental results.
The distinction between structure loosening and structure reinforcing change
(Madhavan et al., 1998) might provide a good starting point for analyzing the
effects of different types of changes in structure on the performance of networks
and its participants.

Despite the limitations of this literature study, it can be concluded that, even
though these phenomena seem interesting and the existing literature hints at
important findings, we just do not know enough about the causes and especially
the consequences of radical change in network structure to make any well-
founded general statements. In spite of the few theoretical studies on the subject
(Halinen et al., 1999), very little is known about radical change in network
structures. Recently, the Industrial Marketing and Purchasing Group published a
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working paper that deals with this problem (Dahlin et al., 2003). In this working
paper, they announce empirical research on the impact of inergers and
acquisitions as well as the liquidation of IT companies (all examples of potential
critical events) on the performance of networks.

Due to the large problems of gathering longitudinal network data, simulation
studies might prove vary valuable as well. Currently, the Sante Fe institute (see
www.santafe.edu) is using this technique in order to study network evolution.
Nevertheless, more longitudinal research dealing with (the causes and
consequences of) radical changes in network structure seems necessary.
Relatively much is known about the formation of dyads, but a longitudinal gap
with regard to many other aspects of radical changes in network structures still
seems to exist.
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Chapter 4

Proximity and Inter-organizational
Collaboration: A Literature Reviewlo

Abstract

The proximity concept is used in many different ways in the literature. These
dimensions of proximity are, however, defined and measured in many different
(sometimes even contradictory) ways, show large amounts of overlap, and often
are under- or over-specified. The goal of this chapter is to specify the different
dimensions of proximity relevant in inter-organizational collaboration more
precisely and to provide definitions of these dimensions. The research presented
contributes to reducing the ambiguity of the proximity concept as used in the
literature.

Based on the above, the following research question is addressed in this
chapter: "Which dimensions of proximity are relevant in inter-organizational
collaboration and how are they defined? " A systematic literature review is
presented in order to disentangle the dimensions of the proximity concept. Based
on this literature review, three dimensions of proximity relevant in inter-
organizational collaboration are distinguished: geographical proximity,
organizational proximity, and technological proximity. Examples (case studies)
from the literature are used to illustrate the current conceptual ambiguity as well
as to clarify how the proposed dimensions of proximity reduce this conceptual
ambiguity.

~" This chapter has been published in a sliehtly different format as Knoben, J. and L. A. G. Oerlemans (2006).
"Proximity and inter-organizational collaboration: A literature review." ~n[ernationu! Journal of Managemenr
Reriews S(2 ): 71-89.
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4.1 Introduction
The proximity concept has captured a prominent position in the scientific
literature dealing with inter-organizational collaboration (IOC) (Sternberg, 1999),
innovation (Oerlemans et al., 2001), and regional economic development
(Mackinnon et al., 2002). It is an important emerging concept in several fields of
science, for example in innovation studies, organization science, and regional
science.

When the proximity concept is used, what is often actually meant is
geographical proximity. However, other forms of proximity, such as institutional
proximity (Kirat and Lung, 1999), organizational proximity (Meisters and
Werker, 2004), cultural proximity (Gill and Butler, 2003), social proximity
(Bradshaw, 2001), and technological proximity (Greunz, 2003) are used as well.
Even though all of these dimensions of the concept of proximity refer to "being
close to something measured on a certain dimension", they are certainly not
identical. Many of the dimensions of the proximity concept are, however, defined
and measured in many different (sometimes even contradictory) ways, show large
amounts of overlap, and often are under- or over-specified. The goal of this
chapter is to specify the different dimensions of proximity relevant in inter-
organizational collaboration more precisely and to provide useful definitions of
these dimensions. This topic is argued to constitute one of the main gaps in the
literature on proximity, as is shown in a recent special issue of "Regional Studies "
(Feb. 2005), and especially in the contribution of Boschma (2005). Previous
studies have, however, done little more than signal the existing conceptual
ambiguity whereas the main goal of this chapter is to reduce the ambiguity of the
proximity concept as well.

Based on the above, the following research question has been formulated:
"Which dimensions of proximity are relevant in inter-organizational
collaboration and how are thev deftned'? " This specific focus was chosen since
proximity in general is often seen as an important precondition for knowledge
sharing, knowledge transfer, and technology acquisition (Gertler, 1995),
processes which, in turn, are often seen as the primary goals of IOC (Hagedoorn
and Schakenraad, 1994). Moreover, through inter-organizational knowledge
sharing, transfer, and technology acquisition, firms are assumed to improve their
competences, capabilities, and resources, which enable them to strengthen their
competitive position. Therefore, in an intricate process, different types of
proximity facilitate the performance and survival of organizations.

To answer the research question presented above, a review of the available
literature that makes use of the concept of proximity is presented and discussed.
The papers yielded by the literature review were categorized based on the
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dimension of proximity that was used in the study. Subsequently, the different
dimensions of proximity used in the literature are discussed to provide detailed
insights into the existing conceptual ambiguity. Based on this discussion, three
dimensions of proximity are identitïed as being of specific importance in IOC and
definitions of these three dimensions are given. Examples (case studies) from the
literature are used to illustrate the current conceptual ambiguity as well as to
clarify how the proposed dimensions of proximity reduce this conceptual
ambiguity. Finally, the tïndings of the paper are summarized and its implications
for future research are discussed.

4.2 Research approach
To gain insight into the different dimensions of proximity and their definitions, a
literature search has been conducted. This literature search specifically focused on
the dimensions of proximity being used by scholars. A research approach similar
to the one applied by Oliver and Ebers (1998) has been used for this literature
review. The ISI database and the ABIIInform database were used to perform
literature searches with the keywords 1) proximity, innovation, and organization;
2) proximity and regional economic development; and 3) proximity, network(s),
and inter-firm collaboration. These keywords correspond to the three main fields
of science in which proximity is studied (Caniëls, 2000). The papers were finally
selected on the basis of their abstract." These searches yielded 37, 21, and 21
papers respectively. Furthermore, the literature search yielded seven papers that
turned up in more than one of the literature groups. Papers were categorized
according to the type of proximity used by the authors and the theoretica]
mechanisms specifying the function of proximity.

This method of searching literature has a few disadvantages. First, only papers
are included in these databases, leading to the omission of books and book
chapters from the search. Second, the ISI database includes only papers from the
period 1984-2005, whereas the ABI~Inform database includes papers from the
period 1971-2005. As a result, papers published before 1971 are excluded from
the search. Nevertheless, the literature reviewed gives a reliable overview of the
content of the leading journals with regard to inter-organizational proximity.
Therefore, it can be assumed to contain the most relevant insights concerning this
field of science.

~~ Omitted papers usually came from a completely different field of science (such as chemistry), excluding these
parts of the databases would have resulted in less omitted papers. However, some papers, in particular those
dealing with innovations and technological collaborations, would have been lost as well. Therefore, it was
decided to include these parts of the databases in the search.
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4.3 The dimensions of proximity in the literature
Discussing all papers yielded by the literature search in detail is beyond to the
scope of this chapter. Therefore, only the dimensions of proximity studied in the
papers were used as criteria for this analysis. The main results of this analysis can
be found in Table 4.1. The cells in Table 4.1 represent the frequency with which a
certain dimension of proximity has been used in a certain part of the literature.
Since a paper can use more than 1 dimension ofproximity, the cells do not add up
to the total amount of papers in that part of the literature.

The construction of this table was, in fact, not as straightforward an activity as
might be expected (see Figure 4. l). First, different authors sometimes use
different labels for identical dimensions of proximity. For example, the dimension
"personal proximity" (Schamp et al., 2004) and the dimension "relational
proximity" (Coenen et al., 2004) are identical to the more commonly used
dimension "social proximity" (Boschma 2005). Even though this is a clear sign of
conceptual ambiguity by itself, these different labels for identical dimensions of
proximity have been condensed into one dimension in order to make Table 4.1
more comprehensible.

Figure 4.1 The (de)composition of the dimensions of proximity
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In order to clarify what each dimension of proximity presented in Table 4.1
encompasses, the different dimensions of proximity are discussed in detail in this
section. Specific attention will be paid to the differences in the definitions and
measurements by different authors within the dimensions of proximity. The main
goal is to create detailed insights into the scope and composition of the existing
conceptual ambiguity. Finally, the link between each dimension of proximity and
IOC will be discussed in this section as well.
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Second, some of the dimensions of proximity used in the literature are actually
blanket dimensions. As a result, they detïne different dimensions of proximity
under a single heading. For example, Goessling (2004) uses the concept of non-
spatial proximity, without making its content explicit. Thus, what at tírst glance
seem to be different concepts of proximity are sometimes blanket concepts that
had to be decomposed in order to construct Table 4.1.

Table 4.1 Types of proximity. used in the literature
Type uf proximih'

Literaturesearch Gcngraphical Oreanirational Cultural Teehnological Cugniti~~e Institutional SUlial
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4.3.1 Geographrca!pro.rimitv
Geographical proximity, which is denoted as territorial, spatial, local, or physical
proximity as well, is the most frequently used dimension of proximity in the
literature. Many studies do not even explicitly state that geographical proximity is
being used, but just use the term "proximity". The definition of this dimension of
proximity differs slightly between different authors. Some studies detine the level
of geographical proximity as the absolute geographical distance that separates
actors, whereas others use the distance relative to the means of transport (trave(
times) or the perception of these distances by actors. Differences also exist with
regard to the scale at which geographical proximity is defined. Some studies look
at the distance between two interaction organizations (dyadic distance), whereas
others look at the presence of groups of firms ín a geographical unit
(agglomerations).

Nevertheless, the definitions of geographical proximity are all fairly similar
and use the same underlying mechanism for explaining the importance of
geographical proximity. Therefore, the level of ambiguity within this dimension
of proximity is fairly low. The importance of geographical proximity in IOC lies
in the fact that small geographical distances facilitate face-to-face interactions
(both planned and serendipitous) and therefore, fosters knowledge transfer and
innovation. The main reasoning behind these effects is that short geographical
distances bring organizations together, favor interaction with a high level of
information richness, and facilitates the exchange of, especially tacit, knowledge
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between actors (Torre and Gilly, 2000). The larger the distance between actors,
the more difficult it is to transfer these tacit forms of knowledge. This is even
argued to be true for the exchange and use of codified knowledge, because its
interpretation still requires tacit knowledge and thus spatial proximity (Howells,
2002).

Recently, several authors have put forward the notion of temporary
geographical proximity (Gallaud and Torre, 2004; Gallaud and Torre, 2005;
Hyypi~ and Kautonen, 2005; Torre and Rallet, 2005). This notion implies that
actors need not be in constant geographical proximity when collaborating, but that
meetings, short visits, and temporary co-location might be sufficient for actors to
build other forms of proximity (such as organizational), which subsequently allow
collaboration over large geographical distances. Moreover, it can be argued that
geographical proximity is only necessary in certain phases of (innovative)
collaborations, such as during the production of fundamental and tacit knowledge
or during negotiations, but not during others, such as the codification or
commercialization phase (Gallaud and Torre 2004: 142; Gallaud and Torre 2005:
138). Even though the idea of temporary geographical proximity seems plausible,
empirical testing ofthis idea is lacking so far.

4.3.2 Organizational proximity
Organizational proximity suffers from a relatively high level of conceptual
ambiguity. First, different authors define organizational proximity in slightly
different ways. For example, Oerlemans and Meeus (Oerlemans and Meeus,
2005) detine organizational proximity as "actors that belong to the same space ~,
relations". Torre and Rallet (2005), however, define organizational proximity as
"actors whose interactions are facilitated by (explicit or implicit) rules and
routines of behavior and that share a same system of represet7tations, or set of
beliefs [...J ", based on the idea of communities of practice ( Brown and Duguid,
1991). Even though these detinitions are similar to a certain extent, the second
definition is broader than the tírst.

Burmeister and Colletis-Wahl (Burmeister and Colletis-Wahl, 1997) define
organizational proximity as a composite dimension consisting out of a
geographical and a circulatory scale. This definition is extremely problematic
since it defines this circulatory scale as a "rapid, reliable and well-adapted
circztlation of goods and information as well as the ef~icient mobilization of
e.rternal resotrrces ". What is seen as a consequence of organizational proximity
by most authors is included as a determinant of organizational proximity in the
study by Burmeister and Colletis-Wahl ( 1997).

Finally, Schamp et aL (2004; 206) define organizational proximity as "the
proximity between employees ofa multi-plant.firm who ident~ with each other as
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a restrlt of belonging to the same firm and of their knoK~ledge of firm specific
routines " . Even though this detínition is similar to the first part of the detïnition
used by Torre and Rallet (2005), it is clearly different from the definition used by
Burmeister and Colletis-Wahl (1997) and, to a lesser extent, by Oerlemans and
Meeus (2005).

Second, organizational proximity can be distinguished at two different levels,
namely the structural and the dyadic level. Some authors explicitly include these
two different levels in their definition of organizational proximity (e.g. Torre and
Rallet 2005). In these cases, no ambiguity is likely to arise. In other cases,
however, only one of the two levels is used. Authors that use the structural
detínition of organizational proximity often focus on features such as the
structural equivalence of actors (e.g. Rice and Aydin, 1991) or whether or not
firms belong to the same network (e.g. Oerlemans and Meeus 2005). As a
consequence, these authors focus on the characteristics of networks rather than on
the characteristics of a relationship between two firms. Other authors do look at
specific relationships and thereby focus on the so-called dyadic level (e.g. Wilkof
et al., 1995). In this approach, the similarity in organizational context in which
members of different organizations operate determines the level of organizational
proximity. The fact that these two levels of analysis are used throughout the
literature is likely to lead to ambiguity about the concept since one can assume
that mechanisms at work at the dyadic level will differ from those at the network
level (c.f. Granovetter, 1985).

The reasoning behind the importance of organizational proximity for IOC is
that IOCs are more efficient and lead to better results when the organizational
context of both interacting partners is similar due to the fact that this similarity
facilitates mutual understanding. As such, organizational proximity generates a
capacity to combine information and knowledge from the collaborating parties, to
transfer tacit knowledge and other non-standardized resources between
collaborating parties ( Burmeister and Colletis-Wahl 1997). Thus, this form of
proximity is seen as a prerequisite for dyadic and collective learning and in the
joint creation of new resources and innovation ( Kirat and Lung 1999).

4.3.3 Culturalproximity
Cultural proximity is used throughout the literature, albeit at a relatively low
frequency. The definitions of culture are relatively consistent between authors. A
definition of culture found in the papers reviewed is: "Culture is the pattern of
thoughts, feelings, behaviors. symbols and so,for-!h that give meaning to actions
and behaviors, and provide interpretations of situations for people. Culture is
publiclv shared and accepted by a given group at a given time, binding members
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together and de~ning or separating one group ,from others groups" (adopted
from: Burns and Stalker, 1961; Pettigrew, 1979; Wilkof et al., 1995).

However, two different levels of analysis of cultural proximity can be
distinguished (Gertler 1995). The tirst level of analysis looks at cultural
differences between continents, nations, or regions. In these studies it is assumed,
but often not researched empirically, that organizations within these geographical
areas share the same culture. The literature shows, however, that this is not
always the case (Lenartowicz and Roth, 1999). The second level of analysis
focuses on differences in organizational culture between collaborating actors and
measures these differences at the relational level (e.g. Wilkof et al., 1995).

When organizational cultures are similar, organizations are expected to interact
more easily and with better results since common interpretations and routines
allow organizations to interpret and give meaning to actions without making all
these difficult interpretations explicit. The dimension of cultural proximity
defined at the organizational level is very similar to the definition of
organizational proximity discussed earlier. Both dimensions facilitate the
interpretation of actions and allows for smoother collaboration without the
difficult process of making implicit actions and knowledge explicit. Therefore, it
can be argued that, especially when focusing on inter-organizational
collaboration, cultural proximity at the organizational level is overlapping with
the conceptualization of organizational proximity.

4.3.4 Institutional proximitv
As with cultural proximity, the definition of institutional proximity is largely
undisputed. Most of the definitions are based on the one by North: "Institution.s
are the ln~manly devised constraints that structure political, economic andsocial
interaction. Thev consist of both inforrnal constraints; (sanctions, taboos,
customs, traditions, andcodes of conduct), andformal rules (constitutions, laws,
property rights)" (North, 1991: 97).

However, ambiguity arises from the fact that the concept of institutional
proximity is studied on two different levels of analysis, which often are conflated
by scholars. At the general level, the concept of institutional proximity is often
based on similarities between the institutional frameworks of countries and
regions, such as legislative conditions, labor relations, business practices,
accounting rules and training systems (e.g. Zeller, 2004). Formal institutions
(such as laws and norms) and informal institutions (cultural norms and habits)
influence the way in which actions are coordinated (Kirat and Lung 1999).
However, at a lower level of analysis one can also determine the effects of these
national institutions on the norms and routines present in an organization, which
are not by definition identical to their national counterparts. The level of
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similarity of the norms and routines between organizations determines the level of
institutional proximity at the organizational level.

Institutional proximity facilitates collective learning by allowing free
knowledge transfer among agents based on a common space of representations,
models, norms, procedures and rules being applied to thought and action
(Capello, 1999: 356; Kirat and Lung, 1999: 30). When comparing definitions, it
becomes clear that institutional proximity is almost identical to cultural
proximity. Institutions and culture are strongly interrelated and are almost
impossible to disentangle, as is illustrated by the fact that some authors define
institutions as "cultural artifacts" (Morgan, 1997: 493). Moreover, Hofstede
(2041: 10-11) argues that culture determines institutions, which, in turn, re-
enforce the existing culture. As such, it can be argued that, especially in the
context of inter-organizational collaborations, cultural proximity and institutional
proximity are identical.

Moreover, since the dyadic level of analysis of institutional proximity includes
organizational norms and routines, institutional proximity at the dyadic level as
well as cultural proximity at the dyadic level could simply be seen as a part of
organizational proximity. Nevertheless, the literature treats organizational,
cultural, and institutional as separate dimensions of proximity, resulting in
conceptual ambiguity.

4.3.5 Cognitive proximity
The concept of cognitive proximity has been developed by Nooteboom (1999,
2000). Cognitive proximity is commonly defined as the similarities in the way
actors perceive, interpret, understand, and evaluate the world (Wuyts et al., 2005).
The underlying rationale is that different conditions, such as organizational
culture, customs, norms, and routines influence the way actors see and know the
world. In order to communicate and transfer (new) knowledge effectively and
efficiently, actors need to have similar (but not necessarily identical) frames of
reference.

Cognitive proximity as defined by Nooteboom is a relational attribute and it is
used as such by several authors (Tremblay et al., 2003; Wuyts et al., 2005).
However, several other authors also use the term cognitive proximity to refer to
groups of people that belong to a"community of practice" and therefore can
communicate efficiently despite large geographical distances. It should be noted
that this second group of authors commonly sees cognitive proximity as a part of
organizational proximity (Rallet and Torre, 1999; Torre and Rallet, 2005).

Comparing the definition and the underlying rationale of cognitive proximity is
becomes clear that the concept is strongly linked to the concepts of cultural
proximity and institutional proximity. Cognitive proximity can be considered to
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be a"translation" of these two concepts from the national or regional level to the
organizational level and applied to a context in which knowledge transfer is
important. Therefore, it seems logical to consider cognitive proximity as a part of
organizational proximity, since it is also based on the notion that sharing routines,
cultures, values, and norms facilitates the interaction of actors over geographical
distances.

4.3.6 Technological proximity
Technological proximity is based on shared technological experiences and
knowledge bases. Technology can be defined as those tools, devices, and
knowledge that mediate between inputs and outputs (process technology) and~or
that create new products or services (product technology) (Tushman and
Anderson, ] 986). Technological proximity refers not to these technologies
themselves, but to the knowledge actors possess about these technologies.
Similarities in technological knowledge, which is sometimes denoted as virtual
proximity (Schamp et al., 2004), facilitate technological learning as well as the
anticipation of technological developments (Tremblay et al., 2003; Zeller 2004).
Technological proximity between actors facilitates the acquisition and
development of technological knowledge and technologies. The ambiguity with
regard to this dimension of proximity arises from the fact that two different levels
of analysis, the general and the dyadic level, can be found in the literature.

The importance of technological proximity at the general level is based on the
concept of absorptive capacity. Absorptive capacity is "a .firm's abilirti~ to
recogs~i~e the value of~ r~etiv, external knowledge, assimilate it and apply~ it to
commercial ends " (Cohen and Levinthal, 1990: 128). Cohen and Levinthal state
that, in order to collaborate successfully, the prior (technological) knowledge of a
firm must be similar to the new knowledge on the basic level, but fairly diverse
on the specialized level (1990: 136). Basic knowledge refers to the general
understanding of the techniques upon which a scientific discipline is based,
whereas specialized knowledge refers to the specific knowledge used by the
actors in its everyday functioning. The concept of absorptive capacity is an actor
level concept, which implies that a tírm with a certain absorptive capacity can
learn from all other organizations equally.

The importance of technological proximity at the dyadic level is explained by
the concept of relative absorptive capacity (Lane and Lubatkin, 1998). Contrary
to the general concept of absorptive capacity, which assumes that a firm's
capacity to learn depends only on the tírm itself; the concept of relative absorptive
capacity states that this capacity also depends on the source of the knowledge
exchanged. The dyadíc level of technological proximity states that firms must
have comparable knowledge bases in order to be able to recognize the
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opportunities offered by collaboration, but a different specialized knowledge base
in order to permit effective and creative utilization of new knowledge (Colombo,
2003). In other words, firms need to be similar enough in knowledge bases to be
able to recognize the opportunities that the other actor's knowledge gives, but
different enough to contribute new knowledge to the IOC. The more different
firms are in knowledge bases, the more there is to learn, but the more difficult is
becomes to learn as well. The knowledge base of a firm is commonly measured
by looking at the products they produce or the scientific or technological fields in
which they tíle patents (Fung, 2003).

Technological proximity seems similar to the concept of cognitive proximity,
but there is an important difference. Cognitive proximity is a much broader
concept that refers to the extent to which actors can communicate efticiently,
whereas technological proximity refers to the extent to which actors can actually
learn from each other. One might argue that cognitive proximity deals with the
issue of "how" actors interact, whereas technological proximity deals with the
issue of "what" they exchange and the potential value of these exchanges.

4.3. 7 Socialproximiry
Social proximity, sometimes denoted as personal proximity (Schamp et al., 2004)
or as relational proximity (Coenen et al., 2004) as well, is seen by several authors
as part of organizational proximity (Filippi and Torre, 2003), whereas others use
it as an independent type of proximity (Coenen et al., 2004). This, by itself, is a
source of ambiguity. However, both groups of authors do use largely similar
definitions of the dimension. Social proximity always refers to actors that belong
to the same space of relations (Oerlemans and Meeus 2005). This view is strongly
linked to the concepts of structural equivalence (Mizruchi, 1993) and
embeddedness (Granovetter 1985) in which economic action and outcomes of
firms is affected by their dyadic relations and by the structure of the overall
network of relations (Oerlemans and Meeus 2005).

Another source of ambiguity is the fact that relational proximity can be studied
at two different levels. On the one hand, one can look whether firms belong to the
same "community of practice", or occupy structurally equivalent positions in
networks. On the other hand one can determine to what extent the IOCs of two
firms with third party firms are similar (Rice and Aydin 1991). The first approach
focuses on characteristics of groups of firms or networks, whereas the second
approach focuses on characteristics of the collaborating organizations themselves.

The main reasoning underlying the importance of social proximity (on both
levels of analysis) for IOC lies in the fact that social relations not only coordinate
transactions but are also vehicles that enable the exchange of knowledge because
of mutual trust, kinship and experience as well as external resources to be
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mobilized (Boschma 2005; Oerlemans and Meeus 2005). As such, it seems
logically to include the notion of social proximity in the concept of organizational
proximity when looking at inter-organizational collaborations, as several authors
already do (e.g. Filippi and Torre 2003; Oerlemans and Meeus 2005; Torre and
Rallet 2005).

The preceding discussion of the different dimensions of proximity indicates that
the concept of proximity suffers from a certain degree of conceptual ambiguity.
The sources of ambiguity that are identified are:
~ Different labels are used for identical dimensions of proximity (e.g. spatial

proximity and geographical proximity).
~ Blanket dimensions of proximity are being used (e.g. non-spatial proximity)
~ Different dimensions of proximity show large amounts of overlap and cannot

be disentangled (e.g. cultural and institutional proximity).
~ Different definitions exist of the same dimension of proximity (e.g. the

relational defiinition vs. the spatial definition of organizational proximity).
~ The dimensions of proximity are being used at different levels of analysis (e.g.

geographical proximity as groups of firms in a geographical unit or as the
geographical distance between two collaborating tírms).

4.4 Dimensions of proximity relevant in inter-organizational collaboration
Figure 4.2 illustrates the different types of proximity, their levels of analysis, and
the existing overlap between them.

Based on their detínitions, the distinction between institutional and cultural
proximity seems artificial. Both are integrated into a single dimension of
proximity (arrow 1 in Figure 4.2). Furthermore, the general level of analysis of
relational proximity as well as organizational proximity and cognitive proximity
is based on the concept of communities of practice (c.f. Brown and Duguid 1991)
(arrow 2) and are integrated into a single dimension. Arrow 3 in Figure 4.2
illustrates that institutions and culture are only of importance for IOC if these
institutional and cultural characteristics have seeped through to the organizational
level (Kirat and Lung 1999: 29). This is not necessarily the case since it is
possible, for example, to have an organization with an Asian organizational
culture and institutions located in Europe or the US. When this is the case,
however, the rationales underlying the importance of these characteristics are
identical to the rationales underlying the importance of organizational proximity
and social proximity. All of these assume that shared routines, values, norms
cultures and relations facilitate interactions between actors. Therefore, these can
be integrated into a single dimension of proximity. This integration is in line with
Capello (1999), Torre and Gilly (2000), and Torre and Rallet (2005) who state
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that organizational (in their definition including social proximity), institutional,
and cultural proximity combined allow interaction between economically
separated actors.

Figure 4.2 Condensing the dimensions of proximity
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Based on this discussion, it can be argued that the dyadic dimensions of
organizational proximity combined with geographical and technological
proximity are able to capture all effects of different types of proximity on IOC.

Figure 4.3 depicts the three dimensions of proximity proposed in the above and
their composition at the dyadic level. Technological proximity is detined as "the
level of overlap of the knowledge bases of two collaborating actors" (Lane and
Lubatkin 1998). Geographically proximity is defined as "the extent to which two
collaborating actors cart have daily face-to-face relations without prohibitive
costs" (Capello 1999: 357). Finally, organizational proximity is defined as "the
set of ~ routines - explicit or implicit - which allows coordination without having
to define beforehand how to do so. The set of routines incorporates
organizational strzrcture, organizational ctrlture, perfor-mance measurernents
systems, language and so on " (Rallet and Torre 1999). This definition clearly
reflects all components of organizational proximity as depicted in Figure 4.3.
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Figure 4.3 Dimensions of proximity at the dyadic level
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The three dimensions of proximity proposed and defined in the above reduce the
existing conceptual ambiguíty in several ways. First, the plethora of names used
in the proximity literature is redueed to three clear-cut names. Second, existing
blanket dimensions are abolished. Third, the existing overlap between different
dimensions is reduced considerably. Fourth, the different definitions of one
dimension of proximity are abolished, allowing for more comparability between
studies and more cumulative knowledge building. Finally, the level of analysis of
the dimensions of proximity is made explicit.

4.5 Illustrating the reduction of conceptual ambiguity
To illustrate the effects of the three proposed dimensions of proximity on the
existing conceptual ambiguity, several case studies found in the literature will be
discussed. To find these case studies another literature search has been performed.
The ISI database and the ABUInform database have been searched for several key
words that correspond to the three proposed dimensions of proximity, such as
"technological", "geographical" and, "organizational". Furthermore, terms like
"distance", "dispersion", and "mismatch" as well as "case" and "qualitative" have
been used. The strategy was not to discuss all and any of the papers that would fit
in one of the cells of Figure 4.4, but rather to find illustrative cases for each of
these cells. The cases have not been randomly drawn from the available
population, but they were primarily selected on the richness of their data
description. The discussion of these cases serves only to illustrate the existing
conceptual ambiguity and to clarify the effect of the proposed dimensions of
proximity, rather than as a formal test of the proposed dimensions.

Figure 4.4 depicts the three dimensions of proximity proposed in the above. In
this figure, the case studies are classified based on the descriptions of the original
authors. Not all cells of Figure 4.4 are filled, since no applicable case studies
could be found for some configurations of proximity. Subsequently, these cases
will be discussed on the basis of the newly proposed dimensions of proximity and
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their working definitions. These discussions are not meant to show that the
original authors were "wrong", but serve to illustrate the effects of the use of the
three proposed dimensions of proximity on the tíndings of existing studies.

Figure 4.4 The dimensions of proximity positioned according to authors
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4.5.1 Proximate ort all dimensiorzs
Saxenian (1991) describes the well-known case of Silicon Valley. Silicon Valley
represents a case in which actors are able to have frequent (in)formal face-to-face
contacts, work with many different applications of the same technology and share
the same cultural and organizational norms and routines even though
entrepreneurs from many different cultures and backgrounds work in the region
(Castells and Hall, 1994). Therefore, Silicon Valley represents a case in which
actors are proximate on all three dimensions. As a result, a climate that facilitates
collaboration, knowledge exchange and innovation has ensued. The case of
Silicon Valley will serve as a benchmark for discussing the other cases.

4.5.2 Geographicalproximiry
Developments in communication technologies have made it feasible for actors to
work together despite physical dispersion of group members. The study by
Cramton ( 2001) focuses on an experiment in which team members had to
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collaborate without meeting face-to-face, and, therefore had trouble building
mutual knowledge. Cramton (2001) proceeds by linking certain problems in
building mutual knowledge to the lack of face-to-face contacts and thereby
attributes all problems in the IOC to the lack of geographical proximity. The
problems she described are: failure to communicate and retain contextual
information, unevenly distributed information, differences in the salience of
information, relative differences in the speed of access to information, and
differences in interpreting the meaning of silence. When looking at these
problems in detail, however, other explanations than the lack of face-to-face
contacts can be derived from the paper. For example, it is described that actors
had trouble creating and updating a mental "map" of their distant partners'
situation, which includes the failure to communicate and retain (firm specific)
goals of the collaboration or even very basic information such as upcoming
holidays that might be specific to one of the parties in the IOC. Furthermore,
differences in the interpretation of silence also lead to problems in and the IOC.
Silence can mean anything from "I agree" to "1 don't know", "I strongly
disagree", or "I am having technical problems and am unable to respond at the
moment". Both examples illustrate that the collaborating actors were unable to
coordinate their actions.

When applying the three proposed dimensions of proximity to the study of
Cramton (2001) it becomes clear that both geographical proximity (the lack of
frequent face-to-face contacts) and organizational proximity (the lack of routines
that enabled coordination) were present. No characteristics of technological
proximity were found, however.

4.5.3 Organizationalproximity
Wilkof et al. (1995) study a case with two collaborating partners with completely
different organizational cultures in the computer industry. However, the
description of the organizational cultures given by Wilkof et aL (1995) includes
the firms' structure, their (in)formal rules, and its type of governance. This
definition of organizational culture includes characteristics of institutional and
organizational proximity as well and can, therefore, be characterized as
organizational proximity, instead of cultural proximity.

Firm A buys hardware from firm B, which programs it with its own software
and resells the complete systems. Firm A is a mechanistic organization with a
formal, hierarchical, and bureaucratic structure, whereas firm B is an organic
organization with an informal, decentralized, and non-bureaucratic structure. Firm
A used only established rules and procedures, whereas firm B used a"do the right
thing from a win-win perspective" mechanism to guide task accomplishment.
These large differences in almost every aspect of the organizational culture had a
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large impact on the success of the collaboration between both firms. Differences
in procedures between the two lírms often led to mutual frustration or loss of faith
in the partner's capabilities, whereas differences in problem solving tactics
between the firms often led to the problem not being solved at all. Furthermore,
the management of both firms constantly misinterpreted the other firm's actions
and motives. Rather than working together and solving the conflicts, both firms
began blaming each other, which ultimately led to the demise of the collaboration.

A closer examination of the arguments presented by Wilkof et al. (1995)
reveals that, besides the cultural differences, there were ditfïculties resulting from
technological differences as well. For example, both tirnls disagreed as to
whether the systems produced by firm A were high availability or medium
availability ones, which resulted from the different technological background of
both firms.'`'

According to the definitions of proximity proposed in this chapter this case is
actually studied by focusing on both technological proxiinity and organizational
proximity, instead of only organizational culture. Geographical proximity was not
an issue in this paper as both tírms were located close to each other. Interestingly,
the topic is touched upon when it is mentioned that firm A had no trouble getting
mechanics of firm B to its own site (Wilkof et al., 1995: 379).

4.5.4 Technologicalproximity
Shane (2000) uses the concept of technological proximity to analyze the case of a
research institute that developed three-dimensional printing (3DPT"t) and the
ensuing collaboration with other organizations to commercialize this invention.
Shane finds that entrepreneurs will discover only those opportunities that are
related to their prior knowledge (Shane 2000: 499). This is the case since the
search for new knowledge can only be undertaken if the searcher is aware of what
is not known and how this unknown might complement its own knowledge. This
notion is used to explain many of the problems that arise during the ensuing
collaboration that result from a lack oftechnological proximity, as is illustrated in
the following examples:

"1 absohttely could not have seen the business concepts that the other licensees
were doing. 1 knew nothing about casting. Also, you could not make metal parts
using the 3DPT'~ process. And 1 do not think that it would have ever occurred to
me in a thousandyears that you cozrldprint pills (...J "(Shane 2000: 456)

~' High availability systems are ones that are always "up and running", either because there is enough
redundancy built into the main systems or because there is a redundant backup system ( Wilkof et al. 1995).
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The effects of differences in technological knowledge bases between
collaborators nicely fit the working detínition of technological proximity used in
this chapter. No characteristics of other dimensions of proximity could be found
in the paper.

4.5.5. Geographicaland technologicalpro,rimity
Sole and Edmondson (2002) discuss a case in which dispersed collaboration
(without face-to-face contacts) has central stage. The main difference with the
study of Cramton (2001) is that Sole and Edmondson explicitly pay attention to
the differences in (technological) knowledge bases between the collaborators by
focusing on cross-functional product development teams. The effects of these
differences are that team members from different functions often struggle to
understand each other (Sole and Edmondson 2002), as is illustrated in the
following quotes:

"On each of these dispersed projects, our big challenge is that we just don 't get
together as a team because we are spread so far apart" (Sole and Edmondson
2002: 17).
"We in the US were getting frustrated that our Japanese colleagues were not

providing the information that we wanted. It was an ah-ha for trs N~hen we
realized that thev truly do not have the right (informationJ " (Sole and
Edmondson 2002: 26).

However, when relating these quotes to definitions of proximity proposed in this
chapter, they reflect a lack of geographical and organizational proximity.

Based on their case study Sole and Edmondson conclude that when knowledge
from another location is needed, they must fírst recognize, and adjust for,
location-specific practices within which that knowledge is embodied before they
can use it (Sole and Edmondson 2002). This finding, however, bears many
characteristics of organizational proximity, and is not directly related to the
differences in technological knowledge bases. The presence of the characteristics
of organizational proximity is illustrated by the fact that different locations
manifested substantially different, typically taken for granted approaches to
similar work, as can be seen in the following quote:

'7n site C, research folk are more experimentalist; they tend to do a lot of lab
work on a small scale. In site W, the research people are more involved with
paper studies, concepts and ideas. They wouldn 't do lab work to evaluate those. "
(Sole and Edmondson 2002: 23)
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The above reflects characteristics of working routines and organizational culture,
but in the same tíeld of knowledge. As such, this paper incorporates both
organizational and geographical proximity, but not technological proximity.

4.5.6 Geographical and organizationalproximitt~
Lam (1997) describes an IOC in which, besides being geographically dispersed
(one in the UK and one in Japan), both firms are characterized by completely
different organizational structures, processes, and routines. Both firms, however,
do work with the same technology and are known as very innovative. The large
geographical distance between both tírms was largely negated by (temporarily)
co-locating engineers from both firms at one of the two firms. Nevertheless, the
differences in routines, skill formation, utilization practices and labor division
between both organizations were so large that engineers became frustrated, as is
illustrated by the following quote:

"The Japanese tend to get everybody involved. For example, obviously this
project involved a lot of their different groups [...J. Before they commit to
anything, all the groups have to be involved Whereas we tend to make the
decision, then go back to sort it out later with all the different groups. II is very

frustrating and we don 't know how to cope with the long discussion that goes on "
(Lam 1997: 985).

When applying the working definitions of proximity to Lam's study it can be
concluded that, due to the co-location of engineers, frequent face-to-face contacts
were possible. As such, the level of geographical proximity can be considered to
be high. Furthermore, the described differences in routines, skill formation,
utilization practices and labor division between both organizations reflect a low
level of organizational proximity. Interestingly, co-locating engineers at the same
location could not negate the large organizational distance between both firms as
is suggested by several authors (e.g. Kirat and Lung 1999; Rallet and Torre 1999;
Filippi and Torre 2003). The level of technological proximity was high since both
firms work with the same technologies.

4.6 Discussion and conclusion
After analyzing the case studies using the definitions of the dimensions of
proximity proposed in this research, several changes can be made to Figure 4.4. In
Figure 4.5, the cases are repositioned on the basis of the definitions of proximity
formulated in this research.

Figure 4.5 reflects the fact that many of the case studies that were analyzed
contain characteristics of dimensions of proximity that are not made explicit in
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these studies or vice versa. As a result, several characteristics of IOCs are
wrongfully attributed to certain dimensions of proximity. Cramton (2001), for
example, attributes many communication problems to a lack of geographical
proximity, even though these problems actually arise from a low level of
organizational proximity.

The main contribution of the proposed three dimensions of proximity is that a
large part of the conceptual ambiguity is negated. The plethora of different
dimensions of proximity is reduced to three dimensions that can be theoretically
disentangled. Blanket dimensions of proximity are abolished and the level of
analysis is made explicit. Finally, the definitions of each of the dimensions are
made more precise. By reducing the conceptual ambiguity this research adds to
the existing research, which has only signaled the existence of the ambiguity. As
a result, findings of different studies become more comparable which allows for,
hopefully, more consistent findings and more cumulative knowledge
development.

Figure 4.5 The newly positioned dimensions of proximity
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It should be noted, however, that even though the proposed dimensions of
proximity can be separated theoretically as well as empirically, this does not
imply that the three dimension of proximity do not influence each other. First, the
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dimensions of proximity can interact over time. For example, several authors
claim that the development of organizational proximity can be facilitated by
(temporarily) creating geographical proximity (e.g. Kirat and Lung 1999). The
notion of temporary geographical proximity is triggered by the increased mobility
of individuals, infotYnation, and goods (Gallaud and Torre 2004). As a result of
this increase in mobility, the constraints of collaborating over large geographical
distances can be temporarily overcome through travelling, but without the
prohibitive costs of permanent co-location. Since the need for geographical
proximity is generally assumed to be not permanent, creating temporary
geographical proximity might be a sufficient precondition for efficient inter-
organizational collaboration.

Furthermore, different types of proximity can strengthen or weaken each
other's effect at a eertain point in time. For example, two collaborating partners
that are geographically dispersed face difficulties arranging face-to-face contacts.
Firms that are proximate on the technological and organizational dimension might
be able to substitute these face-to-face contacts with modern communication
technologies and, thereby, overcome the problems caused by large geographical
distances. For firms with low levels of technological or organizational proximity,
however, trying to do so might result in even more problems due to
miscommunication and misinterpretations of electronic communication as is
illustrated in the study by Cramton (2001).

These interactions present difficulties when studying the effects of one
dimension of proximity in isolation, as these cases might not be very common.
Therefore, simulation studies, such as the one by Cowan et aL (2004), might
prove valuable. Furthermore, longitudinal research is necessary to test whether or
not different dimensions of proximity really interact over time. Such claims are
impossible to test in cross-sectional research designs, but published longitudinal
on this topic seems lacking. Future research should aim to take these types of
interactions into account or to make sure that only one type of proximity is really
studied (e.g. in experiments). From a scientitic point of view, disentangling
effects of the different types of proximity on IOC can provide very valuable
information. On the other hand, specilïcally because the different forms of
proximity are heavily correlated, these correlations should be incorporated in
future theoretical and empirical research. The three dimensions of proximity
distinguished in this chapter might provide a starting point for this research and
could prevent further ambiguity with regard to the concept of proximity.

Besides the scientific lessons that can be drawn from this chapter, several
managerial implications can be formulated as well. Even though alliances are
considered to create value by most managers (Anand and Khanna, 2000),
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alliances appear to be notoriously difficult to manage, as is evidenced by the large
number of failures among alliances (Park and Russo, 1996). Therefore, the
question "what makes inter-organizational collaborations succeed'?" and what are
the roles of different forms of proximity related to this, remains a prominent
question for managers and scientist alike (Lambe et al., 2002).

First, the notion of temporary geographical proximity seems promising for
organizations that seek knowledge but cannot find it in their own vicinity.
Creating permanent geographical proximity, by co-location, is prohibitively
expensive for most firms and is highly unpractical, since each new inter-
organizational collaboration would have to lead to a re-consideration of the
location of the tirm. The use of temporary geographical proximity to build
organizational proximity seems a logical strategy to follow in such cases.

Another important consideration for managers is that the ability of a firm to
benefit from an alliance is largely a function of the dyad in question, rather than
of either of the individual firms (Lane and Lubatkin 1998; Anand and Khanna
2000; Lambe et al., 2002). Therefore, organizations that start an IOC should be
prepared to invest in building organizational proximity. Doing so costs time and
resources, and even several failures, or at least disappointing results, in the
beginning of an IOC should be seen as learning, and not as failure. That tirms can
indeed "learn" to collaborate is proven empirically in several papers (Anand and
Khanna, 2000; Lambe et al., 2002; De Man, 2005).

Given the fact that building organizational proximity asks for investments,
organizations should focus on a relatively small number of collaborations.
Empirical research has shown that organizations can manage at most six
collaborations simultaneously (Draulans et al., 2003). Furthermore, research has
also shown that it is more sensible for organizations to implement similar types of
collaborations. Different types of collaborations have different requirements.
Consequently, the building of organizational proximity takes place faster when
similar types of collaborations are set up (Draulans et al., 2003).

However, even when organizational proximity can successfully be developed,
and either temporary of permanent geographical proximity has overcome the
problems of geographical distance, success is not guaranteed. The match between
organizations in terms of strategy, structure, and culture is an important aspect,
but only facilitates the exchange of (technological) knowledge. A certain amount
of technological proximity is also required in order to be able to use the
knowledge and capabilities of the other actor. As such, firms have to take the field
knowledge in which their partner is active into account.

From the above it can be concluded that managers should, when considering an
alliance with a certain potential partner, take into account all three dimensions of
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proximity specilïed in this chapter. When over-valuing one form of proximity,
and failing to recognize the importance of other types of proximity, it might be
difficult to harvest the potential gains of such an alliance (Háyss~ and Sandberg,
2005). A firm could focus, for example, on creating (temporary) geographical
proximity, but it seems unlikely that without enough organizational and
technological proximity such an effort will be very fruitful.

73



Chapter 5

A Relational Account of the Causes of Spatial
Firm Mobility13

Abstract

The existing literature on the spatial mobility of firms completely neglects the
existence of IORs. This is striking since there is a strong theoretical argument in
the literature that firms with a high level of embeddedness in (localized) IORs are
very unlikely to relocate. Therefore, the following research question is posed: "To
what extent is the level of embeddedi~ess of'firms in (localized) innovative inter-
organizational relationships of influeface on theirpYOpensity to relocate? "

Based on data from the automation service sector, an ordered logit model is
estimated. The results of this analysis show that embeddedness plays an important
role as a determinant of the spatial behavior of firms. More specifically, there is a
strong spatial lock-in effect of having a high degree centrality.

" This chapter has been accepted for publication in a slightly different format as Knoben, J. 8r L.A.G.
Oerlemans ( forthcoming) ` Ties that Spatially Bind? A relational account of the causes of spatial firm mobility"
Regional Stzzdies.

Earlier versions of this chapter were presented at the ERSA Conference 2006 in Volos, Greece, at the
PREBEM Conference 2006 in Amersfoort, the Netherlands, and at the Intemational Workshop of Inter-
disciplinary Network Analysis ( 2006) in Rotterdam, the Netherlands.
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5.1 Introduction
The causes of the spatial mobility of firms have been studied in numerous papers.
However, the vast majority of these papers focus primarily on geographical
characteristics. The fact that most firms do not operate in isolation but are often
engaged in IORs and networks that influence their actions is largely neglected.
This is especially striking since it is widely accepted in the scientifíc literature
that exchanges within networks have an ongoing structure that both enables and
constrains the behavior of its members (Granovetter, 1985). A possible
constraining effect of being involved in IORs and networks is spatial lock-in, also
known as spatial inertia, of a finn (Romo and Schwartz, 1995), which implies that
firms are unable to relocate even though they might like to do so from a cost
perspective.

Following Granovetter (1985), the extent to which being involved in IORs and
networks influences the spatial mobility of firms can be argued to be dependent
on both the overall structure of the inter-organizational network in which the firm
operates as well as on the characteristics of the dyadic relations of a tírm.
However, only weak empirical evidence is available for the proposed
relationships between the level of a firm's participation in (localized) IORs and its
propensity to relocate. The main goal of this research is to provide empirical
insights into this relationship. Based on the above, the following research
question has been formulated: "To what extent is the leve! of embeddedrress of~a
,firm in (localized) innovative inter-organizational relationships of influence on its
propensity to relocate? "

The contributions of this paper to the literature are threefold. First, it adds a
relational perspective to the literature with regard to firm relocation, which so far
has largely neglected that fact that firms do not operate in isolation, but often
maintain IORs which influence their behavior. Combining this relational
perspective with the existing geographical perspectíve seems fruitful since IORs
and networks are getting more and more abundant, are increasing in importance,
and have a large influence on the behavior of firms (Borgatti and Foster, 2003).
Second, it empirically explores a possible constraining effect of IORs and
networks. Even though the possible constraining effects of networks are largely
acknowledged, most empirical research in inter-organizational settings has
focused on the enabling effects of network relations and network structures only
(Kim et al., 2006; Knoben et al., 2006). Finally, this research will empirically
research the claim that several characteristics of a dyadic tie, and high levels of
organizational proximity in particular, can negate the need for geographical
proximity in IORs. This claim is often made in the literature (e.g. Torre and
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Rallet, 2005), but has received little empirical attention so far. Therefore, this
paper might provide an (onset to an) answer to an ongoing debate in the literature.

The remainder of this chapter starts with a discussion of the traditional drivers of
a firm's relocation propensity (Section 5.2). Subsequently, the concept of spatial
lock-in will be discussed (Section 5.3). In Section 5.4, the dataset that has been
used for this analysis will be presented and the methodology that is used to
analyze the data will be discussed. In Section 5.5, the main outcomes of the
analyses will be presented and discussed. Finally (Section 5.6), the implications
of the findings will be discussed and put into a broader perspective.

5.2 Traditional drivers of firm relocation
The causes of firm relocation have been studied extensively from a geographical
point of view. Four groups of factors, which incorporate the most commonly
found determinants of firm relocation in the literature (c.f. Brouwer et al., 2004;
Van Dijk and Pellenbarg, 2000a; Holguin-Veras et aL, 2005; Holl, 2004; Van
Steen, 1998), are included in this research. These groups of factors are: firm
internal characteristics, characteristics of the building, characteristics of the site,
and characteristics of the region.

5.2.1 Firm internal characteristics
The internal characteristics of a firm that are found to be of influence on its
propensity to relocate are the growth rate of a firm, the geographical scale of its
operations, and its previous relocation behavior. The impact of these
characteristics on a firm's propensity to relocate will be discussed subsequently.

The growth rate of a tirm is of importance for the propensity of firms to
relocate since it gives an indication of the speed with which the firm is expanding.
An expanding firm is likely to need more room, for example to accommodate its
employees, and therefore is more likely to relocate (Schmenner, 1980; Van
Wissen, 2002). Moreover, fast growing firms are more likely to access new
costumers~markets in order to realize their growth and might therefore relocate to
obtain a more strategic position (Stam, 2003). On the other hand, a firm with a
large negative growth rate is likely to relocate as well, since its current location
will become too large and too expensive.

Hl: There is a U-shaped relationship between the growth rate of a.firm and its

propensity to relocate.

The geographical scale of operations refers to the spatial scale within which the
firm buys and sells it products~services. Previous research has shown that firms in
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industries with a tendency to buy and sell many products~services in their home
region are less likely to move compared to tírms that sell products throughout the
country or even the world (Schmenner, 1980). The main reason is that these firms
are dependent on the local market (and sometimes vice versa (Kilkenny et al.,
1999)) and, therefore, have much to lose when they relocate.

H2: The higher the level of localization oT the scale of operations of a firn~, the
lower its propensih' to relocate.

Research has shown that firms that have moved recently (i.e. during the last two
years) are unlikely to move, whereas tírms that moved between 5 and 10 years
ago show a higher propensity to move (again) (Van Steen, 1998). The underlying
train of thought is that firms, on average, outgrow their new location in
approximately 5 to 10 years, which gives cause for another relocation (Van Dijk
and Pellenbarg, 2000a). This results in the following hypothesis.

H3: Firms that have relocated in the last hvo years show a lower propensity to
relocate, compared to ftrrns that did not relocate during this per-iod.

5.2.? Chcrracteristics of afirm 's btrilding
The characteristics of a fírm's building that are found to be of influence on its
propensity to relocate are the available room for expansion and the question
whether or not a firm owns the building in which it is located.

The available room for expansion is considered to be one of the main drivers of
tïrm relocation. Of all firms that relocate, 770~o indicates that the main driver was
the lack of room for expansion (Van Steen, 1998: 42).

H4: Firnts with insu~cient room for etpansion in their curr-ent building ivill face
a higher propensih' to relocate compnred to .frms with enough room for-
e.xpansion.

Ownership of the building is of importance for a firm's propensity to move, since
the costs and trouble of getting rid of the present building are much higher
compared to tírms that rent their building. Furthermore, the reverse might also be
true, because firms will only decide to buy a building if they expect to stay at that
location for a ]ong time.

HS: Firms that own their buildirtgs will ,face a lower propensity to relocate
compared to firms that rent their btrilding.
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5.2.3 Characteristics of the site at which afirm is located
Two characteristics of a site at which a tinn is located are generally found to be of
importance on a firm's propensity to relocate, namely the distance to
infrastructural facilities and the type of area in which a finn is located (Holl,
2004).

The importance of the accessibility of the building seems logical, especially in
countries plagued by congestion such as the Netherlands. It is generally found
that firms that are located nearby main infrastructural facilities will have a better
accessibility and, therefore, will be less likely to move (Holl, 2004).

H6: The longer the travel-time between a firm and rnain infrastructural,facilities,
the higher its propensity to relocate.

The importance of the type of area a firm is located in is tied to the fact that
certain types of areas face more congestion and face more problems with regard
to accessibility regardless of the presence of infrastructural facilities (Van Dijk
and Pellenbarg, 2000a). Finns located in a city center can face large congestion
problems and might decide to relocate to a location with better accessibility at the
edge of the city (Medda et al., 1999). Finns located in residential areas are very
often start-ups, which also face a high propensity to relocate. On the other hand,
tinns located in rural areas (Kilkenny et al., 1999) or at the borders of cities (Van
Dijk and Pellenbarg, 2000a) are likely to experience lower propensities to
relocate.

H7: Firms located in residential areas or city centers will face a higher
propensity to relocate than firms located in ruralareas or at city borders.

5.2.4 Characteristics of the region in which afrrrn is located
Only a single regional characteristic is often found to be of influence on a finn's
propensity to relocate, namely the type of region in which a tírm is located. The
type of region a finn is located in is of importance due to differences in economic
activity and regional labor market situations between regions. As such, finns are
more likely to move from the rural regions to the more urbanized regions (Holl,
2004). It should be noted, however, that this relationship is not expected to hold
for all sectors (e.g. agriculture), but is primarily applicable to service sectors. This
observation has several implications for the choice of the sampling frame which
will be discussed in Section 5.4.

H8: The higher the level of urbanization of~the region in which a ftrm is located,
the lower its propensity to relocate.
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5.2.5 Control variable
The size of a firm is sometimes found to be an important predictor of firm
relocation as we1L In general, relocating firms are smaller than non-relocating
firms (Van Dijk and Pellenbarg, 2000a). This is mainly due to the fact that the
absolute costs of moving for small firms are much lower compared to large firms.
However, the size of a firm is also known to affect the number of direct IORs a
firm has ( Oliver and Ebers, 1998). Therefore, the size of a firm is taken into
account is a control variable.

5.3 Adding relational drivers of firm relocation to the equation
The traditional determinants of firm relocation discussed in the previous section
completely neglect the fact that firms are often engaged in IORs and networks.
This omission is striking since IORs networks are abundant and, moreover,
previous research has shown that the relational variables have a large influence on
firm behavior (e.g. Schutjens and Stam, 2003). Therefore, it seems logical to add
relational variables to the equation when trying to predict the spatial behavior of
firms.

First, following Resource Dependence Theory (Pfeffer and Salancik, 1978), it can
be argued that a firm that makes extensive use of resources possessed or
controlled by external actors for its innovative processes, will become dependent
on these actors. These dependencies, in turn, influence the behavioral options that
are viable for firms. By themselves, the relationships in which these dependencies
exist are non-spatial. However, since geographical proximity is assumed to
facilitate the successful exchange of (especially tacit) knowledge through IORs
(Schutjens and Stam, 2003), dependency on other firms can also lead to
dependency on a certain geographical location (e.g. Silicon Valley), and thus to
spatial lock-in (Romo and Schwartz, 1995).

Second, the concept of transaction specific investments from transaction cost
theory (Williamson, 1981) also holds for investments in a location. This specific
case of transaction specific investments is called "site specificity" (Dyer, 1996).
The investments made in its present location, which can be seen as sunk costs,
are, to a certain extent, specific to that location and will be lost once a firm
decides to leave that location. This reasoning can be applied to both material
investments (e.g. buildings) and to more intangible costs, such as investments in
(localized) IORs. As such, firms that have invested heavily in their IORs might
face a disincentive to relocate.

Finally, similar arguments can be found in the literature on Territorial
Innovation Models (see for an overview: Moulaert and Sekia, 2003). In this body
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of literature, regions are considered to be entities with a collective pool of
knowledge, institutional structure, and social conventions in which a tírm is
embedded (Malmberg, 1997). Therefore, the development of (the capabilities of)
firms will be both region- and path-dependent (Stam, 2003). These developments
lead to dependence on localized inputs and production factors, which, in turn,
might deter a firm from relocating even if doing so is beneficial from a cost
perspective (Romo and Schwartz, 1995).

Even though the above presents arguments for the existence of the relationship
between a firm's level of embeddedness and its propensity to relocate, more
specific mechanisms are needed in order to formulate concrete hypothesis based
on measurable concepts. For this purpose, the theoretical discussion of
embeddedness by Granovetter (1985) offers several handholds. Granovetter states
that the behavior of actors is influenced by both the overall structure of its
network as well as by the characteristics of its dyadic relationships. In order to
analyze the effect of the level of embeddedness on a firm's propensity to relocate,
both aspects of embeddedness will have to be taken into account.

5.3.1 Overall network strt~cture
The effect of a firm's overall network structure refers to the fact that firms occupy
a certain position in the network(s) in which they participate (e.g. central vs.
peripheral). This structural position has been shown to influence a firm's
behavioral options (Gnyawali and Madhavan, 2001). In the literature, many
different indicators for the network position of a firm can be distinguished. One of
the most commonly used indicators of a firm's structural network position is the
degree centrality of firm (e.g. Ahuja, 2000a). The degree centrality of a firm is
simply measured by counting the total number of direct ties that a firm has. Direct
ties in this respect refer to two actors that have a direct, dyadic relation in contrast
to indirect ties, which refers to actors that are linked only through another actor
(e.g. friends of a friend) (Wasserman and Faust, 1994). By focusing on the direct
ties of a firm, its ego-network can be constructed. That is, the relations between
the focal firm (the ego) and its direct partners (the alters) can be mapped.

The theoretical mechanism underlying the relation between the amount of
direct ties that a firm has and its propensity to relocate is based on the need for
stability in IORs. Resource exchange, and more specifically knowledge exchange,
is facilitated by stable, long term, IORs (Ahuja, 2000a). A relocation might
threaten this stability, which hampers the functioning of these relationships and,
ultimately, the performance of a firm. Therefore, firms are likely to be hesitant to
relocate when they are involved in many IORs. The need for stability is strongest
in direct relations that are based on knowledge exchange (rather than for example
simple buyer-supplier relations), since such relations are characterized by high
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levels of uncertainty, strong appropriation concerns, and require high levels of
trust (Saviotti, 1998). Therefore, the relationship between the number of IORs of
a firm and its propensity to relocate can be mainly attributed to these, so called,
direct innovative IORs. Based on the above, the following hypothesis has been
formulated.

H9: The more direct innovation IORs a firm has, the lower its propensity to
relocate.

Another structural characteristic of the ego-network of a firm which might
influence its spatial behavior is the extent to which the ego-network is localized.
Being dependent on localized partners (i.e. knowledge sources) might lead to
spatial inertia because geographical proximity facilitates face-to-face contacts,
which facilitate the transfer of tacit knowledge (Schutjens and Stam, 2003). It can
be argued that high degrees of localization of a firm's ego-network will lead to a
lower propensity to relocate for a firm. Consequently, the following hypothesis
has been formulated.

H70: The higher the level of localization of a firm's external knowledge sources
the lower its propensity to relocate.

5.3.2 Interactions in dyadic relationships
Besides the structural characteristics described in the above, several
characteristics of interactions that take place in dyadic ties that might influence a
firm's propensity to relocate can be found in the literature as well. First, not all
IORs are equally important to firms. Therefore, the strength of a firm's direct
innovative IORs is likely to influence the relation between the number of direct
innovative ties a firm has and the overall level of localization on the one hand,
and its propensity to relocate on the other hand.

The relationship proposed in the above is in contrast with the "strength of weak
ties" argument posed by Granovetter (1973), and rather builds on the argument of
the "strength of strong ties". This argument basically states that strong ties will
have the largest effect on an actor's (in this case a firm's) behavior, since strong
ties carry more value to a firm especially in uncertain situations, such as
innovative projects (Krackhardt, 1992).

Hl l: The stronger a firm 's innovative IORs, the more negative the relationship
between the number of direct innovative IORs and the localization of external
knowledge sources and its propensity to relocate.
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Second, the necessity of geographical stability for successful inter-organizational
knowledge exchange is not undisputed in the literature. Several authors claim that
high levels of organizational proximity may facilitate knowledge exchanges over
large and changing geographical distances (see for an overview: Torre and Rallet,
2005). Organizational proximity can be defined as "the set of routines - e,rplicit
or implicit - which allows coordination tiwithottt having to define beforehand hoii~
to do so. The set of routines incorporates organizational structtrre, organizational
carltarre, pefformance measuremer7ts systems, language and so on" (Rallet and
Torre, 1999). High levels of organizational proximity are argued to generate the
capacity to transfer tacit knowledge and other non-standardized resources despite
large geographical distances (Burmeister and Colletis-Wahl, 1997).

If this claim holds, participation in direct innovative IORs will not necessarily
have an effect on the spatial behavior of firms, since a finn can maintain its [ORs
just as easily from a different geographical location if the level of organizational
proximity is high enough (Morgan, 2004).

H12: The higher the level of organizational proximity between a firm and its
innovative IORs, the less negative the relationship betu~een the number of~
innovative IORs and the localization of external knowledge sources and its
propensity to relocate.

Based on the studies above, the following conceptual framework is constructed
(Figure 5.1). In the next sections, the data collection procedure and the
operationalization of these theoretical concepts will be discussed.

5.4 Data collection, measurement, and methodology
In order to collect information with regard to the concepts discussed in the above,
a questionnaire was mailed to all íirms in the automation services sector in the
Netherlands with more than 5 full-time employees. A single sector design has
been chosen since there are large differences in relocation propensity between
sectors. The automation service sector was chosen since it is a fairly dynamic
sector in which firm relocations are relatively common (compared to for example
manufacturing or wholesale) and it is a sector in which IORs are relatively
common as well. Furthermore, the automation services sector is a relatively
"footloose" sector, due to the high level of ICT-usage in this sector (Hoogstra and
Van Dijk, 2004). If a spatial lock-in effect of embeddedness could be found in
such a sector, this would prove a strong test of the hypothesized effects.
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Figure 5.1 Conceptual framework
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A list of all relevant firms and their addresses were obtained from the Dutch
Chamber of Commerce (CoC). After purging the list for empty holdings,
bankruptcies, firms with several subsidiaries with the same address, and
duplicates, 2.553 tirms remained. A questionnaire was sent to all of these firms by
mail. Unfortunately, due to the limitations of the database of the CoC, no reliable
names of contact person were available. Therefore, the questionnaires were sent
to the managing director(s) of all firms.

Ultimately, 203 firms returned a useable questionnaire (a response rate of 80~0).
Even though this seems like a low response rate, comparable response rates were
obtained in similar micro level studies. Oerlemans and Meeus (2005), for
example, obtained a response rate of 80~~, whereas Rooks et al. (2005) achieve a
response rate of 8.4o~0. Both studies used a similar research approach and were
conducted in the same field of science. Additionally, from several meta-analyses
of response rates (e.g. Baruch, 1999; Cook et al., 2000; Klassen and Jacobs, 2001)
it may be concluded that, besides the general downward trend in response rates
caused by "saturation" of respondents and lack of time, several other explanations
can be given for the relatively low response rates. Most importantly, Baruch
(1999) finds that surveys mailed to individuals (and about individual
characteristics) have a much higher response rate than surveys mailed to
organizational representatives. Klassen and Jacobs (2001) find that SMEs, of
which the sector sampled in this research is mainly composed, generally respond
less to surveys compared to their larger counterparts. When taking all of these
aspects into account the response rate of 80~o is not unexceptional.

Nevertheless, the fact that a large group of firms did not respond raises the
question whether or not the data might suffer from a sample bias. Therefore, a
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non-response analysis was performed. A group of 179 non-respondents were
approached by telephone and asked to give answers to several key-questions from
the questionnaire. These key questions included the relocation propensity, the size
of the tírm and the presence of innovative IORs. These questions were asked
since they include the dependent variable and the main (hypothesized)
independent variable. Moreover, firm size was included since it is a variable that
is likely to contain bias. Of these 179 tírms, 130 were willing to cooperate
(response rate of 730~0). When asked about the reason for their non-response, the
vast majority of the firms (61o~r,) indicated that they had never received the
questionnaire. This high percentage can be explained by the fact that the CoC
database did not contain reliable information about contact persons. Most other
respondents indicated that they had no time to answer the questionnaire (320~0).
Other answers given included a principal decision never to cooperate with
surveys (So~o) or the fact that tlle survey contained too many confidential questions
(20~0). The data obtained from these non-respondents allows for a detailed
comparison of the respondents and the non-respondents and provide valuable
information with regard to the representativeness of the data. A comparison of the
data from the non-respondents and the respondents can be found in Table 5.1.

From Table 5.1 can be derived that there are no significant differences between
the respondents and the non-respondents with regard to the variables under
scrutiny. The fact that firms with a very low propensity to relocate are a little bit
underrepresented as respondents might be explained by the fact that firms with
this characteristic might be less interested in the topic and, therefore, are less
inclined to return the questionnaire. However, this difference is not statistically
significant.

For several other variables, the respondents could be compared to the whole
population, since these variables could be extracted from the CoC database. A
comparison between the respondents and the entire population with regard to
these variables can be found in Table 5.2. From Table 5.2 it can be derived that,
for the variables under scrutiny, there is no difference between the respondents
and the sample as a whole. Both the spatial distribution and the past relocation
behavior of the respondents seems to be representative for the population as a
whole. On the basis of Tables 5.1 and 5.2, it can be concluded that there do not
seem to be any structural differences between the respondents and the non-
respondents. Therefore, there is no indication of sample bias in the data.
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Table 5.1 Non-response analysis

Respondents Non-respondents Difference Significance

Propensih to relocate Percznt Pzrcent Percent p-value

0 (Ooio) 31 38 7

I (I to Ilo~~) 22 19 -3

2 ( I 1 to 2~"i ) 13 l0 -3

3 (26 to SO~o) 8 7 -I

4 (51to75~) 7 5 -2 0,36"

5 (76to90"o) 6 5 -I

6 (91 to 99"Io) 3 3 0

7 (IOOro) 12 12 0

Mean ' ~ 2,1 -0,1

Size of the firm

Mean 23,5 27,6 4.1 0.19"

Presence ofinnovative partnerships
Mean ~6"ro Slo~ -5.00~ 0,29`

a: Mann-Whitney U-test

b: T-test

c: Phi-test

5.4.1 Measur-enzent
The dependent variable in the model is the propensity of a firm to relocate. The
relocation propensity of a tïrm has been measured by a scale developed by Van
Steen (1998), which is also used by Van Dijk and Pellenbarg (2000a) and
Brouwer et aL (2004). Van Steen (1998) developed an 8 point scale (see Table 5.1
for a precise description of this scale) which reflects how likely a firm is to
relocate within the next two years.

The relational variables that deal with the overall structure of a firm's ego
network are the number of direct innovative IORs and the level of localization of
a tïrm's external knowledge sources. In order to obtain information with regard to
these variables, respondents were first asked to report the total number of
innovative IORs they had. Furthermore, respondents were asked to report on the
total number of organizations the firm used as external knowledge sources, and
the number of these organizations that were located within 20 kilometers of the
respondent's firm. From these answers, the percentage of a firm's external
knowledge sources that can be considered localized was computed.

In order to obtain information about the characteristics of the dyadic relations
of a firm, respondents were asked to answer several questions about the main
innovative IOR of a firm. This approach has been chosen since the survey has
insufficient space to question all innovative IORs of a firm in detail. Moreover,
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the problem of non-response becomes exceedingly large when fírms are asked
about characteristics of more than one IOR. The approach of focusing on the main
innovative IOR of a tírm has been adopted from the Community Innovation
Survey (CIS).

Table 5.2 Respondents compared to whole population

Total Sample Response Difference Signiricance
Spatial distribution (by procince) Percent Percent Percent p-value

Drenthe 1,4 1,0 -0,4

Flevoland 2,7 2,5 -0,2
Friesland 1,6 2.0 0,4

Gelderland I 1,6 13.4 1,8

Groningen 2,3 1,5 -0,8

Limburg 3.g 5,5 2,0
0 18'

Noord-Brabant 14,1 209 6,8
,

Noord-Holland 20,6 14,4 -6,2

O~erijssel 4,6 5,0 0.4

Utrecht 13,0 10,9 -2,1
Zeeland Q6 0.5 -0, I

Zuíd-Holland 24,] 22,4 -1,7

Relocation beha~ior Percent Percent Percent p-value

o~o Movers (last 2 years) 23,2 23,9 0,7 O,R2'

~ Movers (last 5 years) 39,3 40,8 1,5 0.66

a: Chi-square [est

The strength ofthe main IOR of a firm is measured by using the dimensions of tie
strength as discussed by Gilsing and Nooteboom (2005), which are basically
inter-organizational translations of the dimensions of inter-personal tie strength
proposed by Granovetter (1985). The scope of the tie, the level of formal control,
the specific investments in mutual understanding, the duration of the tie, and the
frequency of (face-to-face) interaction are used as measures of tie strength.l4 The
first four items are measured by asking a firm's response (on a 5-point likert
scale) to statements about these dimensions of tie strength. The last two items are
measured by asking firms about the duration of the relation with their focal IOR
and the frequency of their contacts with this partner.

" Gilsing and Nooteboom (2005) also use the level of trust as a determinant of tie strength. Unfortunately,
questions about the level of trust between the firm and its focal IOR did not carry any demarcating value.
Theretbre, this dimension is left out of this analysis.
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Table 5.3 Factor analysis: Tie strength

Factor
Variable IOR intensitv IOR form

Scope 0,676

Con[actfreyuency 0,671
Face to face contacts 0,618

Level of specific investments 0,576

Inverse duration 0,733

Level offormalcontrol 0,754

Cronbach's alpha 0,548 0,457

KMO measure 0,639

Test of Sphericity 94,801

Significance 0,000
~o of variance explained 52,099

These items were analyzed with a factor analysis (see Table 5.3). From this factor
analysis, it becomes clear that the concept of tie strength consists of 2 separate
dimensions, namely intensity and the form of a tie. The first factor contains items
that describe the intensity of the interaction between two actors, whereas the
second factor contains items that describe the functional form in which the
interactions take place. Both dimensions are used separately in the final analysis.

The level of organizational proximity between the focal firm and its main
direct IOR is measured by asking firms (on a 5 point likert scale) to react on
statements with regard to whether or not the main IOR has the same other
partners (relation dimension), the same organizational norms and values
(institutional and cultural dimension), and the same organizational structure
(structural dimension). These dimensions correspond to the most common and
complete definition of organizational proximity (see: Knoben and Oerlemans,
2006; Torre and Rallet, 2005).

These dimensions were analyzed with a factor analysis (see Table 5.4). From
this factor analysis, it becomes clear that the concept of organizational proximity
is indeed captured by these three dimensions (i.e. they form a single factor).
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Table 5.4 Factor analysis: Organizational proximity

Factor
Variable Organizational Proximity

Cultural proximity 0,859

S[ructural proxintity 0,848

Relational proximity 0,4~3

Cronbach's alpha O,iiB

KMO measure 0,541

Tes[ of Spherici[y 47,075

Significance 0

9ó of variance explained 55,383

The growth rate of a tírm is measured by looking at the change in the number of
employees (in FTE's) over the last two years.

The scale of operations is determined by asking the respondent what share of
its total input and output is tied to its home region, which is determined as a circle
around the firm with a 20km radius. This is in line with measurements used in
earlier studies (Oerlemans et al., 2001).

The previous relocation behavior of the firm is measured by asking respondents
to map the total spatial history of the firm. Data is collected on the year of the
relocation(s), the municipality of origin, and the municipality of destination
(similar to: Van Dijk and Pellenbarg, 2000a).

The available room for expansion is measured by asking whether or not there is
sufficient room for expansion in the current building of the firm, which is
identical to the approach used by Van Steen (1998).

Ownership of the building is determined by asking whether or not the firm is
the owner of the building it is currently established in (identical to: Van Dijk and
Pellenbarg, 2000a).

The accessibility of the building is measured by asking the respondent about
the average travel time between the firm and the nearest highway and the nearest
train station. This approach is slightly more sophisticated than the distance
measures that are normally used (e.g. Van Dijk and Pellenbarg, 2000a), since it
uses travel time, rather than straight line distance measures. As such, this measure
represents the concept of accessibility better.

The type of area a tirm is located in will be determined on the basis of the 6
digit postal code of the responding firm. On the basis of its postal code, it will be
determined whether a firm is located in a rural area, a city centre, at the edge of a
city, or in a residential area. This approach is identical to the one used by van Dijk
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and Pellenbarg (2000a) and corresponds to the categorization that is used in the
theoretical literature concerning firm relocation as well.

The type of region a firm is determined by using the level of urbanization of
the municipality the firm is located in. These data has been obtained from the
Dutch Central Bureau of Statistics. Their scale of urbanization distinguishes
between 5 levels of urbanization, ranging from (1) heavily urbanized to (5) rural.

A short overview of the variables described in the above and their definition
can be found in Table 5.5.

5.4.2 Methodology
The structure of the measurement of the dependent variable has some
implications for the methodology that can be used to analyze these data. The
dependent variable consists of eight categories. Even though these categories
represent chances that a firm will relocate in the coming two years, the unit
distance between the different categories does not carry any significance. For this
type of data, ordered logit models are the most suitable methodology (Noru`sis,
2004). This methodology has been used in earlier studies with an identical
dependent variable as well (e.g. Brouwer et al., 2004; Van Dijk 8c Pellenbarg,
2000). The ordered logit model is based on the following specification (Verbeek,
2004: 203):

.
.v, - !~; ~ ~,

Where x; is a set of explanatory variables and E; is the disturbance term. Finally,
y;~` is the unobserved probability that a firm will relocate in the coming two years.
What is observed can be written as:

~
.v, - o ~~ y; ~ ,~~,,
v, -1 if ,~~ ~ .v; ~ ,~~ ,
Y, - 2 if ,u~ ~ Yt ~,u~ ~

v; - ~ ~f~ .v; ? ,u~.
Where the ~'s are unknown parameters to be estimated with the (3's. Each
respondent has its own y;~`, which is determined by the measured x;'s and the
unobserved factors ~;. Each respondent chooses the category of y that represents
its y;~ most closely.
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Table 5.5 Variables and definitions

Variable Definition
Propensity to relocate Likelihood that a tirm will relocate within the next 2 years

Growth rate Gro~~ th in employees (in FTE's) of a tirm over the last two years

Growth rate squared Squared grow4h in employees (in FTE's) of a firm over the last two years

Localization of opera[íons ( inputs) Share of inputs that is drawn from within a radius of 20 km around the tirm

Localization of operations (outputs) Share of tumover that is generated within a radius of 2(1 km around the finn

Previous reloca[ion (pas[ 2 years) Dummy variable coded "I" if [he firm has relocated with the last two years and
"0" otherwise

Firm size (In) Natural logarithm of the amoun[ of employees ( in FTE's) that work in a tirm

Lack of room for expansion Dummy variable coded "1" if the firm has insufticient room for expansion for the
next two ears and "(1" otherwise

Site ownership Dummy variable coded "1" if the firm owns the building in which it is presently
located and "0" otherwise

Travel time to nearest highway Travel [ime in minures to [he nearest highway ramp (by car)

Travel time to nearest transport hub Travel time in minutes [o the nearest public transport hub (by caz)

Type of area Type of area Ihe tirm is located in, coded "1" if the firm is located in a residentiat
area or cit center and "0" otherwise

Level of urbanization Level of urbanization of Ihe municipality the firni is located in

Total N of IORs Total number of dírect innovative inter-organizational relations main[ained by a
finn (i.e. its de ree centralit )

a~ of localized external sources Share of total ex[emal knowledge sources employed by the firm that is located
widi a 20 km radius around the tirm

it of IORs t organizational proximity The degree centrality of a tinn times the level of organizational proximity with

its main artner
tt of IORs ` tie streng[h (intensity) The degree centrality of a firm times the tie strength with i[s main partner

tk of [ORs ` tie strength (form) The degree centrality of' a firm times the tie form with its main partner

~ of localized extemal sources '
or anizational roximit

The locali-r.ation of a firm's extemal knowledge sources times the level of
or anizational roximity with i[s main artner

"~ of localized external sources ` tie
stren th (intensit ~)

The localization of a tirm's external knowledge sources- times [he tie strength
with its main artner

oI of localized external sources' tie
stren th (fonn)

The localization of a firm's external knowledge sources times [he tie form with its
main artner

When fitting an ordinal regression model, it is assumed that the relationships
between the independent variables and the logits are the same for all logits. This
assumption can be tested with the so called "test of parallel lines". Ordinal
regression is an appropriate methodology when the value of this test is above 0.10
(Norusis, 2004: 74).

Since the goal of this research is to assess the added value of relational variables
to the relocation literature, the obtained models, both with and without relational
variables, have to be compared in terms of model fit. In order to compare models,
the Akaike's Information Criterion (AIC) has been calculated for each model. The
AIC provides information about the explanatory power of a model relative to the
number of parameters that has been used (Sakamoto, 1991). The lower the AIC,
the better the fit of the model.
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5.5 Empirical results

Two different samples have been used for the analyses. One for all responding
firms and one for tirms with one or more IORs. This sub-sample has been made
to be able to include the moderating effects of the relational variables proposed in
the theoretical section of this paper. Since firms without any direct innovative
IORs do not score on these variables at all, they had to be excluded from this
analysis. Descriptive statistics and correlation matrices for both samples can be
found in Table 5.6 and 5.7. From these tables, it can be derived that both samples
are very similar and that the level of collinearity between the variables is very
low. Therefore, no problems of multicollinearity occurred.

In total, six different models have been estimated, two for all responding firms
(model I and 2) and four for only the firms with at least one direct innovative
IOR (model 3 through 6). Model 1 serves as a baseline model. In this model, only
the traditional drivers of firm relocation, as used in many geographical studies,
have been incorporated and all respondents have been included. Model 2 expands
model 1 by incorporating the structural characteristics of a firm's ego network.
Model 3 is another baseline model, but this time it has been estimated for a sub-
sample of firms with at least one direct innovative IOR only. Model 4 is
equivalent to model 2, but specified to the subset of iirms with at least one direct
innovative IOR. Finally, model 5 and 6 incorporate the moderating effects of the
relational variables proposed in hypothesis 11 and 12. The results of the
estimation ofthese models are presented in Table 5.8.

From Table 5.8, it becomes clear that ordinal regression is indeed the
appropriate technique to analyze these data, as the value of the test of parallel
lines is sufficiently high for all models (Norusis, 2004: 74). Moreover, all models
tít the data well, as can be derived from the significance levels and the differences
in log-likelihood between the restricted model and the estimated model, which is
also reflected in the relatively high levels of the pseudo-R'`.

As can be derived from the AICs presented in Table 8, model 2 is the best
fitting model for the entire sample, whereas model 5 is the best fitting model for
the sub sample of firms IORs. This indicates that the addition of relational
variables significantly increases the explanatory power of the models compared to
the models including only the traditional drivers of firm relocation.

Next, the estimation results for each of the categories of variables distinguished
earlier will be discussed.
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Table 5.6 Descriptive statistics
All respondents Respondents with 1 or more lORs

Variable Mean Min Max
DeSiation

Mean Min Max
Deviation

Propensity to reloca[e 2.22 0 7 2,36 2,28 0 7 2,40

Growthrate 19"~0 -45oro 500~0 56~0 25"ió -45oro SOOo~ 7lr

Grow2hratesquared 3495ro Ooro 2SOOOOro 25030~0 9666or Ooro 250000oro 331850~0

Localization of nperations ( inputs) 1,6R 0 5 1,25 1,67 0 5 1,24

Localizationofoperations(outputs) 1,75 0 S 1,18 1,67 0 5 1,16

Previous relocation ( past 2 years) 0,24 0 1 0,43 0,29 0 1 Q45

Firm size (ln) 2.55 0,41 5,62 1,00 2,60 0,69 5,42 0,96

Lack of room for expansion Q29 0 I 0,46 0,31 0 1 0,46

Site ownership 0,15 0 I 0,36 0,13 0 I U,34

Travel time to nearest highway 7,28 0,5 30 5,68 7,30 I 30 6,04

Travel time [o nearest transport hub 12,91 I 45 7,81 12,73 I 45 8,24

Type of area Q,81 0 I 0,39 0,79 0 1 0,41

Levelofurbanization 2.53 I 5 1,18 2,44 I 5 1,18

Total tk of (ORs 1,24 0 10 1,70 2,17 I 10 1,74

o~ of localized external sources 190~ 0 100 260~ 17 io 0 l00 24 ~

tk of IORs' organizational proximity - - - - -0,05 -8,15 9,81 2,44

tt of [ORs " tie strength ( intensity) - - - - 0,41 -6,02 22,44 3,23

tt of IORs ' tie strength (form) - - - - -0,1 I -7,49 11.70 2,42

o~o of localized extemal sources '
or anizational roximit - - - - 0,03 -0,70 1,43 0,25

~ of Iocalized extemal sources' tie
sVen th (intensit )

- - - 0,03 -1,93 0,78 0,29

~ of localized extemal sources " tie
stren th (fonn)

- - -0,01 -1,35 2,05 0,32

Table 5.7 Correlation matrix: Whole sample

Variable I 2 3 4 S 6 7 8 9

I Growth rate -

2 Growth rate squared 0,91"~ -

3 Localization ofoperations (inputs) -0,04 -0,06 -

4 Localiza[ion of operations (outputs) -0,07 -0,07 0,41" -

g Firm size (In) -0,03 -0,08 -0,07 -0,18' -

6 Travel time to nearest highway -0,10 -0,07 -Q10 -0,09 -QIR' -

7 Travel time to neares[ transport hub 0,00 0,01 -Q,02 -0,03 -0,03 0,1 R' -

g Level of urbanization 0,02 0,10 -0,23" -Q 15' -0,18' 0,10 0,12 -

q Total k of IORs 0,06 0,05 -0,04 -0,09 0,22" -0,02 0,07 -0,07 -

10 o~oflocalizedextemalsources -0,05 -0,07 0,23" 0,36;~` -0,07 -0,02 0,03 -QISf -0,02

' significant al the lOr leve!
"t: signifrcant at the Sj leve!
"': srgnifrcant at the 1 ó leve!
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Table 5.8 Correlation matrix: Subsample of firms with one or more IORs

Variable l 2 3 4 5 6 7 8 9 10

1 Growth rate -

2 GrowTh rate squared 0.94R" -

3 Localiza[ion ufopera[ions (inputs) -0,05 -0,08 -

4 Localization of operations (outpu[s) -0,10 -0,08 036" -

5 Firmsize(In) -0.12 -0,13 -0.12 -0,15 -

6 Travel time to nearest highway -R 12 -0,09 -0,10 -0,04 -0,16 -

7 Travel time to nearest transport hub 0,02 Q,lll -0,07 -0,01 0,08 0,19' -

8 Level of urbanization 0,09 0, ] 9 -0,22' -0,10 -0,14 0,08 Q08 -

9 Total p of IORs -0,03 -0,02 -0,07 -0,08 0.33" -0,04 0,14 -0.03 -

l0 o~oflocalizedextemalsources -0.05 -0,09 0,19` 0,34" -0,09 0,09 0,02 -0.23' 0,05 -

I 1 N of IORs' organizational proximity Q06 0,05 0,16 0,16 0,16 0,02 -0,13 -0,06 -0,09 0,12

12 u of IORs' tie strength (intensity) -0,06 -0,08 -0,06 0,05 OJ 9; 0,03 0,03 -0,03 0,45" 0, I I

l3 t! of IORs ~[ie strength (form) 0,13 0,12 -0,01 0,04 -0,19` 0,03 0.11 0,02 0,02 -0,11

14 ~ of localized extemal sources `
oroamzational roximit ~

-OA4 -0,03 0,03 0.10 0,05
~

0,02 -0,07 -0,03 0.02
~

0.09
~

15
Io of localized extemal sources ' tie
stren th (intensi )

0,02 -0,01 0.00 0.29" 0.05 0,00 -0, l0 0,02 0,18 0,05

16 0~ of localized extemal sources' tie
streneth (form)

p 1 1 0 03 0 00 0,05 -0,08 0.22` 0,03 0,06 -0,10 -0,13

Variable I 1 12 13 14 I 5

1 Grow[h rate

2 Growth rate s uared

3 Localizatíon of o erations ( in uts)

4 Localization ot o erations ( out uts)

5 Finn size (In)

6 Tra~el [ime to neares[ hi hway

7 Travel time to nearest trans ort hub

8 Le~elofurbanization

9 Total N of IORs

10 ~o of localized extemal sources

11 t! of IORs " or anizational roximit -

12 tk of IORs' tie stren th fintensit ) -0,01 -

13 íi of fORs ~ tie stren h(form) -0,33" 0,01 -

l4 0~ of localized extemal sources " or anizational roximity 0,59"' 0,12 -0,14 -

15 oi of localized extemal sources ~ tie stren h ( intensit ~) 0,16 0,41" -0,06 0,07 -

16 ~ó of localized estemal sources ' tie stren th (fónn) -0,1 I -0,04 0,45'" - 0, I 1 -0.06
": signifrcant a1 the l0j level
": .rig~rifecant at Nae Sj leve!
"~: signifrcarrt at the lr level
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Table 5.9 Ordered logit regression results

All respondents Respondeots with one or more IORs only

Model l Model2 Model3 Model4 ModelS Modeló

Firm internal characteristics

Growthrate I,7U0"' 1,748"" IJI6" 1,895" 2,261" 1.452'

Grownh rate squared -0,398"' -0,404"' -U,401 " -0,439" -0,509"' -0,360"

Localization of operations ( inputs) 0,046 0,061 -0,009 Q019 0,090 0,042

Locafizationofoperations(output) -0'49" -0,216' -0,334' -0,561"' -0,317' -0,556""

Previous relocation ( past2 years) -0,528" -0,544" -0,751' -0,8ó4" -0,805' -0,916'
Firm size ( In) -0,268` -0,215 -0,301 -0,006 -OA20 -0,023
Characteristics of the building

Lack of room for expansion 2,374"' 2,436"' 2,249'"' 2.656"' 2,968"" 2,740"'

Site ownership -0,6U5' -0,624" -0,789 -0,728 -0,797 -1,026'

Characteristics of the site

Travel time to nearest highway -0,026 -0,027 -0,024 -U,021 0,027 -0,002

Travel time [o nearest public transport hub O,Ul6 U,022 0,035 0,047` OA45' 0,056"

Typeofarea -0,171 -0,232 0,033 -0,050 0,193 U,155

Characteristics of the region

Leeelofurbanization -0,174 -0,213' -0,319` -0,395" -Q422" -0,415"

Structural characteristics

Total tk of IORs -0,186" -0,561 "' -0,640"" -0,641 ""

~ of Iocalized extemal sources -0,764 -],363 -1,704"' -],392

Relational characteristics

Organizational proximity ` !k of tORs -0.052

-Cie strength (intensity) ' tt of IORs 0,023

Tie strength ( form) ' k of IORs -0,013

Organizational proximi[y ` 4~o Iocalized
extemal sources

1 364'

Tie strength ( intensity)' ~ localized
extemal sources

0,740

Tie strength ( form)' o,io localized extemal
sources

1,302"

Model statistics

-2 Log likelihood 652,931 64ó,485 354,838 335,282 312,703 320,634

Restricted Log likelihood 734,135 734,135 409,882 409,882 394,429 394,429

Testofparallellínes 0.555 0,177 I,000 1,000 1,000 I,000

Nagelkerkés Pseudo R-squared 33,So~o 36,6~0 38,6~0 49,60~0 54,20~ 53,90~

Significance 0,000 Q000 0,000 0,000 0,000 0,000

Akaike's Information Criterion (AIC) 676,931 674,485 378,838 363,282 346,703 354,634

N 203 203 109 109 109 109
': significant nt tfte IOr leve!
": significant at the Sr level
"': signifrcnnt nt !he 1 or level
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S. S.1 Firm internal characteristics
With regard to the "traditional" drivers of relocation, some interesting results are
obtained. First, the relationship between the growth rate of a firm and its
propensity to relocate is highly significant, but seems to follow an inverse U-
shape, rather than the hypothesized U-shape. The implication of this finding is
that firms that performed either very poorly (i.e. are shrinking) or extremely well
(i.e. quadrupled in size within 2 years) are very unlikely to relocate. The former
might be explained by the fact that poorly performing firms lack the financial
resources to relocate, but it is harder to interpret the latter finding. It might be the
case that firms that grow at such enormous rates employ other strategies to
accommodate their growth (such as mergers, takeover, and branching) (Brouwer
et al., 2004; Hoogstra and Van Dijk, 2004). Another possible explanation lies in
the fact that the dataset contains a limited number of firms that shrank (i.e. 13).
The number of observations on the left hand side of the range is rather low, which
might account for the fact that no U-shaped pattern is found. Based on the above,
hypothesis one is rejected.

Second, producing for a highly localized market seems to reduce a firm's
likelihood to relocate, whereas drawing mainly from localized inputs does not.
These findings substantiate the importance of proximity to markets for the
location preferences of firms and confirm the predictions made in hypothesis two.

Third, previous relocation within the last two years indeed seems to lower the
likelihood of (another) relocation. Therefore, hypothesis three is confirmed.

Finally, the size of a firm is significant only in model 1. The fact that it
becomes insignificant in model 2 can be explained by the fact that, as expected,
there is a, but relatively small, correlation between the number of IORs of a firm
and its size (see Table 5.6). As a result, the effect of firm size drops from just
significant to non-significant. Moreover, in model3 size is insignificant due to the
fact that for the sub-sample of firms with one or more IORs the size variable has a
smaller range compared to the whole sample (see Table 5.5).

5.5.2 Characteristics of afirm 's building
Previous research found that the characteristics of the building in which a firm is
housed are important predictors of a firm's propensity to relocate. The findings
presented in Table 5.8 partly substantiate these findings. Firms that experience a
lack of expansion room face a much higher propensity to relocate compared to
firms with enough room to expand. Moreover, firms that own the building in
which they are housed report a lower propensity to relocate. However, this last
effect is mainly significant for the sample as a whole and not for firms with IORs.
This indicates that site ownership is a weaker keep factor for firms with IORs
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compared to firms in general. As such, hypothesis four is confirmed, whereas
hypothesis five is only partly contírmed.

5.5.3 Characteristics of the site at titi~hich a.firm is located
The characteristics of the site seem to play a peripheral role as determinants of a
finn's propensity to relocate. Only the accessibility of a firm's location by train
seems to be of importance, and only for the sub-sample of firms with one or more
direct innovative IORs. This might indicate that for firms with IORs, being
located on an easily accessible locatíon is more important than for other firms.
The underlying explanation could be that these firms require frequent face-to-face
contacts with their partners to collaborate efficiently, which emphasizes the
importance of accessibility.

These weak effects of the accessibility of a site might be explained by the
characteristics of the country in which this data was gathered. The Netherlands is
a rather small country with a very dense road and railway network. Therefore, the
vast majority of firms are located very close to these infrastructural facilities.
Earlier research into the relationship between accessibility and the relocation
propensity of firms in the Netherlands indeed found (almost) no effects of the
level of accessibility of a site (Van Dijk and Pellenbarg, 2000a), whereas for other
countries in which this relationship has been tested, signiticant effects are found
(e.g. for in Portugal see Holl, 2004). Therefore, hypothesis seven is rejected,
whereas hypothesis six is only partly (and weakly) confirmed.

5.5.4 Characteristics of the region in x~hich aftrm is located
The characteristics of the region in which a firm is located do seem to be of
importance for a firm's propensity to relocate. With the exception of model 1, the
level of urbanization has a significant effect in all models. The fact that it
becomes significant in model 2 is likely to be caused by the small correlation
between the share of localized external knowledge sources and the level of
urbanization of a region in which a tírm is located. This correlation seems logical
since the higher the level of urbanization of a region, the more firms are located
within it. Therefore, the probability of tínding suitable knowledge sources within
this region increases, leading to a higher share of localized external knowledge
sources.

On the whole, the findings indicate that firms that are located in regions with a
higher level of urbanization show, ceteris paribus, significantly higher relocation
propensities than firms in more rural areas. The tindings are contradictory to
hypothesis 8 and indicate that firms in rural areas are less likely to relocate. These
tindings might be explained by the fact that these firms often serve a more local
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market and or more intertwined with their market area in general (Kilkenny et al.
1999 ).

The difference between model 1 and 3 indicates that being located in an
urbanized region is a push factor for firms with one or more IORs. This might be
an indication that these firms are less dependent on being in urbanized areas since
they access external resources through other channels (i.e. their IORs).

5.5.5 Relational variables
With respect to hypothesis 9, strong support is found in the data. In all models in
which the variable has been included, a significant negative effect of the amount
of direct innovative IORs on a tirm's propensity to relocate is found. This
indicates that firms with a high degree centrality indeed experience a spatial lock-
in effect as a result of their structural network position. Moreover, it is a clear
indication that being involved in large amounts of IORs does not only hold
benefits for the participating firms, but also constrains theír (in this case spatial)
behavior.

With regard to the percentage of localized external sources mixed results are
obtained. In model 2, 4 and 5, the sign of this variable is, as expected, negative,
but statistically insignificant. However, in model 5, this coefficient is significant
and carries the expected negative sign. It may be concluded that, relative to other
firms that make use of external knowledge sources, firms that use predominantly
localized external knowledge sources experience a somewhat lower propensity to
relocate. However, the fact that the effect of the total amount of IORs is much
stronger (in terms of significance) than the effect of the localization of external
knowledge sources indicates that the effect of a firm's overall ego network
structure on its propensity to relocate can be mainly attributed to its degree
centrality rather than to the level of localization of its ego network.

When comparing the AIC of the models including the structural characteristics
of a firm's ego-network to the models without these characteristics, it becomes
clear that the models including these characteristics fit the data better. This
indicates that the addition of structural characteristics of a firm's ego-network to a
model with traditional drivers of firm relocation enhances the explanatory power
of these models.

The characteristics of the main IOR of a firm seem to matter only for localized
relations. From the comparison of model 4, 5, and 6 it can be concluded that both
high levels of organizational proximity as well as specific functional forms of
IORs (i.e. young and highly formalized relations) can negate the spatial lock-in
effects of relying heavily on localized external knowledge sources. However, the
intensity of a relation does not seem to strengthen the spatial lock-in effect. These

98



A Relationnl Account of ihe Cat~ses of Sputiu! Firm Mobiliry

findings indicate that organizational proximity can indeed facilitate knowledge
transfers over large(r) geographical distances, whereas the need for geographical
proximity can be negated by choosing the appropriate functional form for an IOR.
Furthern~ore, when comparing model 5 and 6 to model 4 it becomes evident that
the negative coefficient of the total number of direct innovative IORs a firm has is
larger when the analysis is corrected for the characteristics of the main IOR of the
firm. This finding also indicates that part of the spatial lock-in effects of a firm's
overall network structure can be negated by dyadic characteristics. On the whole,
these findings support hypothesis 9 and partly support hypothesis 10, 1 I, and 12.

When comparing the AIC of the models including relational characteristics to
the models without these characteristics, it becomes clear that the models
including these characteristics fit the data better. Their explanatory power is better
than the model including only the traditional drivers of firm relocation, but also
better than the model including only the structural characteristics of a tïrm's ego-
network. This indicates that the addition of relational variables enhances the
explanatory power of the models even further than the models including only the
structural characteristics of a firm's ego-network and, thereby, provides evidence
that both dimensions of a firm's level of embeddedness are relevant for the spatial
behavior of firms.

5.6 Conclusions
The research presented in this chapter was set out with the aim to assess the
relative contribution of adding relational variables to a field of research that has
been dominated by (economic) geographers. Moreover, it tried to shed some light
on the possible constraining effects of IORs, which is a largely neglected topic in
the literature. Finally, it set out to provide an onset of an empirical answer to the
question whether a high levels of organizational proximity is a substitute for
geographical proximity in IORs.

With regard to the first point, this research shows that, even when all traditional
drivers of firm relocation are included, relational variables are significant
additions to the model. This does not indicate that the relational variables are
better predictors of a firm's propensity to relocate than the traditional
determinants, but it does signal that they provide a valuable addition. Better
fitting models that explain larger parts of the observed variance are obtained when
both groups of variables are included. The fact that variables based on two
different scientitïc disciplines jointly explain a large part of the variance of a
firm's propensity to relocate is strong support for inter-disciplinary approaches.
Searching for more topics in which (economic) geography and organization
science can jointly explain the behavior of firms might therefore be a promising
endeavor.
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With regard to the second point it can be concluded that there seems to be a
clear spatial lock-in effect of a firm's structural position in its ego-network. From
these findings it can be derived that being part of an ego-network with many
direct innovative IORs can indeed constrain the subsequent actions of firms.
Being involved in IORs limits the spatial mobility of tirms and ties them to their
current location, even though relocation might carry significant benefits for the
firm. Moreover, the existence of this spatial lock-in effect also makes it likely that
the relocation of a firm could serve as a critical event and, therefore, could lead to
large changes in the relocation firm's inter-organizational network (Knoben et al.,
2006).

However, the results also indicate that the spatial lock-in effect caused by a
strong localization of external knowledge sources can be (partly) negated by the
functional form of a firm's relationships or by high levels of organizational
proximity. These findings point at the importance of "managing" the form of a
firm's direct relationships to (partly) negate the constraining effects of being
involved in these relations. However, the relationship between the characteristics
of ties and their effect on the behavior of tirms seems to more intricate than
theory proposes, since a large spatial lock-in effect of a firm's network position
seems to be present whatever the characteristics of a tírm's dyadic ties.

Finally, with regard to the third point, based on the findings presented in this
chapter it can be concluded that high levels of organizational proximity can
indeed act as a substitute for geographical proximity. The spatial lock-in effect of
geographical embeddedness can be negated by organizational proximity.
However, the spatial lock-in effect of structural embeddedness seems to be
unaffected by high levels of organizational proximity. These tíndings point at an
intricate relationship between different types of embeddedness and the role of
different types of proximity. Therefore, the findings with regard to the relation
between organizational and geographical proximity presented in this chapter
should merely be seen as the starting point for future research into this topic.
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Chapter 6

The Effects of Spatial Firm Mobility on Firm
Performancels

Abstract
On the one hand, there is a large field of literature that analyzes the impact of a
firm's geographical position and level of organizational embeddedness on its
performance. However, this literature assumes the immobility of firms. On the
other hand, the available research that does focus on the effects of tïrm relocation
on firm performance treats firms predominantly as atomistic actors that can freely
be moved in geographical space and neglects the influence of (changes in) a
firm's geographical position and organizational embeddedness on its
perforn~ance. Integrating both streams of literature is likely to lead to more
complete and reliable explanations concerning the relationship between firm
relocation and firm performance. Therefore, this chapter answers the following
research question: " What is the effect offirm relocation on,firm perfornzance and
what is the influence of a firm's geographical position and organizational
embeddedness on this relationship? "

Based on the analysis of data gathered by a survey in the Dutch automation
services sector, it is found that the impact of firm relocation on firm performance
is different for different dimensions of performance and largely depends on the
characteristics ( e.g. distance, direction) of the relocation. On the whole, both a
firm's geographical position and its level of organizational embeddedness play an
important role as they amplify the effects of relocation (both positive and
negative) on firm performance.

" This chapter has been submitted in a slightly different format as Knoben, J., L.A.G. Oerlemans, and R.J.P.H.
Rutten (submitted) "The effects of spatial firm mobility on Yinn performance".

This chapter has also been accepted for presentation at the Academy of Management Contèrence 2007 in
Philadelphia, USA.
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6.1 Introduction
There is a large body of literature that analyzes the impact of a tírm's
geographical position, detíned as its location in geographical space, and level of
organizational embeddedness, detíned as the structure and quality of ties among
firms (Uzzi, 1996), on its performance (e.g. Pittaway et al., 2004). However,
despite the fact that, in the past decades, the number of firm relocations has grown
steadily and considerably (Pellenbarg et al., 2002), this body of literature assumes
the spatial immobility of firms. On the other hand, the available research that
focuses on the effects of firm relocation on firm performance treats firms as
atomistic, unconnected, actors that can freely be moved in geographical space
(Chapter 2; this volume).~~ This is remarkable since current times are
characterized by an increase in the importance of a firm's geographical position
and level of organizational embeddedness (Pettigrew and Massini, 2003), both of
which are likely to be influenced by a relocation, for firm perfonnance.

Based on the above, it can be concluded that both streams of literature try to
explain firm performance from a(partly) geographical perspective but are
disconnected. Therefore, integrating both streams of literature might to lead to
more complete and reliable explanations for the relation between firm relocation
and firm performance. Gaining insight into these effects is crucial both from a
scientitíc as well as a practitioners' perspective. Based on the above, this chapter
answers the following research question: "What are the effects of;firnt relocation
onfirm performance, and what is tl7e infltrence of a firm's geographicalpositiort
and organi~ationalembeddedness on tltis relationship? "

The remainder of this chapter begins with a brief theoretical discussion of tírm
(re)location theory, in which it is argued that, in order to gain more complete
insights into the effects of firm relocation on firm performance, a complementary
theoretical perspective that explains the effects of changes in a firm's
geographical position and the level of organizational embeddedness is needed (i.e.
the resource based view of the tírm (RBV) (Section 6.2). Based on these two
theoretical perspectives, a more detailed discussion of the effects of tirm
relocation on tírm performance will be presented, from which hypotheses will be
derived (Section 6.3). In Section 6.4 and 6.5, measurement issues will be
discussed, the dataset that has been used for the testing of the hypotheses will be
presented, and the methodology used to analyze the data will be introduced.

~~ It should be noted that, technícally. [he term firm relocation can only be used for single-site firms. In all other
cases, the concept of establishment relocation should be used. However, given the (sometimes inappropriate)
dominance of the term tirm relocation in the literature, this term wíll be used in this research as well. ln all cases,
however. this term refers to either sinele-site tirms or a single establishment of multi-site tirms.
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Subsequently, the main results of the analyses will be presented (Section 6.6).
Finally (Section 6.7), the obtained results and their implications will be discussed.

6.2 Two complementary perspectives on the effects of firm relocation
As has been argued in the above, it seems fruitful to draw from two theoretical
tields when trying to explain the effect of firm relocation on firm performance. In
this section, both are brietly discussed in order to identify their main insights and
gaps.

6.2.1 Firm relocation theory
The dominant (re)location theories, the neo-classical theory and the behavioral
theory, both argue that tirms chose an initial location at which the expected costs
and revenues of production are such that they will be protítable. The only real
difference between both theories is that the neo-classical theory assumes that
tírms behave completely rational and have perfect information, resulting in an
optimal location choice, whereas the behavioral theory is based on the notion of a
limited availability of information and the bounded ability of decision-makers to
use the available information (the so-called bounded rationality assumption),
resulting in a satisfying rather than optimal location choice given the availability
of, and capacity to, analyze information (Van Dijk and Pellenbarg, 2000a).

These location theories neither explain tirm relocation nor its effects of firm
performance, as the firm is always located at a profitable site. However, both the
environment of the firm and the firm itself may change over time. These changes
may lead to changes in the production costs and the revenues of production at a
given location, resulting in forces that drive a tirm away from its current location
(push factors), forces that draw a firm to another location (pull factors), and
forces that lock a tirm in its cun ent location (keep factors) (Brouwer et al., 2004).
Based on, especially, the notion of pull factors, a large empirical literature that
focuses on the detenninants of a firm's location choice has arisen (see McCann
and Sheppard, 2003). In this literature, regions with certain characteristics, such
as high concentrations of firms and knowledge intensive regions, are shown to
attract firms. These findings are explained by the fact that the geographical
position of a firm can influence its performance through spatial externalities also
known as spillovers or agglomeration benefits (Feldman, 1999). The common
notion is that concentrations of firms or knowledge in a single geographical area
can provide benefits to the tïrms located in that area that cannot be accessed by
tirms outside of that area (Brouwer et al., 1999). Therefore, such regions would
be preferable for firms to be located in and allow for higher levels of
performance.
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In short, (re)location theory predicts that a finn will chose an initial location
and will only relocate when it is no longer profitable at that location (behavioral
theory) or when its current location is no longer optimal (neo-classical theory).
From this perspective, firm relocation would always lead to a better fit between
the firm and its new location and, therefore, to higher levels of performance.
However, in (re)location theory, firms are treated as atomistic actors that move in
geographical space without paying any attention to the relations between the
relocating firm and those in its environment (Chapter 2; this volume). This
omission is striking since, as has been argued earlier, these relations are becoming
more important for firm performance (Pettigrew and Massini, 2003). A theoretical
perspective that does pay explicit attention to a íírm's level of organizational
embeddedness for its performance is the RBV of the firm. Therefore, it seems
fruitful to explore how the RBV of the firm could be utilized to fill this gap in the
relocation theory.

6.2.? The resource based view of thefirm
The resource based view of the firm is based on the notion that the resources and
capabilities controlled by a firm are the determinants of its subsequent
performance and enable certain firms to outperform others (Barney and Hesterly,
1999). Underlying this reasoning are two critical assumptions, namely that the
characteristics of resources and capabilities can vary signifícantly between firms
(the so-called resource heterogeneity assumption), and that these differences can
be relatively stable over time and space (i.e. imperfect resource mobility)
(Barney, 1991). Firm resources are commonly classified into three categories:
physical capital, human capital, and organizational capital (Barney, 1991: 101).
Physical capital includes the technology used by a firm, its plant, its equipment,
and its location. Human capital primarily refers to the education, expertise, and
experience of employees and managers, whereas a firm's organizational capital
refers to, for example, the structure of a firm.

Originally, the RBV primarily focused on the internal resources of a firm and
their effects on tírm performance. However, inspired by economic developments
(e.g. globalization) that force firms to focus on their core activities while
outsourcing most other activities, the RBV shifted its focus to include external
resource bases as well (Pettigrew and Massini, 2003). As it is no longer possible
for firms to control all required resources by themselves, both a firm's
geographical position as well as the relations a firm has with other organizations
have become more important for access to resources and, therefore, for its
performance.

With regard to a firm's geographical position, for example, there is evidence
that being located in close proximity to many other organizations facilitates
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resource exchange, legitimacy building, and access to a skilled labor pool, and
thereby acts as a resource (Wiewel and Hunter, 1985). Effectively, these
arguments are derived from (re)location theory discussed earlier. Therefore, a
modest amount of synergy between both theoretical perspectives has already been
achieved.

With regard to the relations between a firm and organizations in its
environment, the notion of organizational capital has more explicitly been linked
to the inter-organizational network literature by the inclusion of a firm's inter-
organizational relations and network(s) (i.e. its level of organizational
embeddedness) as a resource (Dyer and Singh, 1998; Lavie, 2006). This notion is
based on the argument that by combining resources, firms can collaboratively
perform activities that neither of them could perform alone, and thereby
overcoming resource-based constraints on performance (Combs and Ketchen,
1999; Dyer, 1996).

Moreover, the growing importance of a firm's level of embeddedness for firm
performance stresses another mechanism through which a firm's geographical
position matters for firm perfonnance, as successful IORs are often argued to
require geographical proximity (Gallaud and Torre, 2004). Short geographical
distances bring organizations together, favor information contacts and facilitates
the exchange of, especially tacit, resources between actors (Gertler, 2003).

As the geographical position of a firm and its level of organizational
embeddedness are seen as (providers of access to) valuable resources, it seems
odd that the RBV treats firms as spatially immobile and that the possibility that
firms strategically change their location to get better access to external, valuable
resources is not taken into consideration (see for an explicit example: Appold,
1995). Furthermore, including spatial firm mobility in a RBV perspective might
prove interesting as the RBV argues that the development of (access to) resources
by a firm is highly path-dependent (Arthur et al., 1987). Relocation seems likely
to act as a significant deviation from the historical path and could, therefore, have
large implications for the access to and development of resources. For example,
relocation could imply the loss of access to resources that were available at the
previous location of the firm due to an increase in the geographical distance
between the firm and partners at its previous location.

With regard to the RBV of the firm, it could be argued that three different types
of resources that are important for firm performance can be identified, namely
firm internal resources, resources generated by a firm's level of organizational
embeddedness, and resources accruing from a firm's geographical position. From
these types of resources, both the ones accruing from a firm's geographical
position and those generated by its level of organizational embeddedness seem
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likely to change when a firm relocates. Whereas the latter is a direct effect of the
relocation, the former is an indirect effect that is caused by the need for
geographical proximity and stability in IORs and networks in order to ensure
access to resources. Therefore, incorporating relocation as a possibility for firms
to gain better access to these resources will lead to more complete explanations of
firm performance.

Concerning firm relocation theory, the current atomistic treatment of firms
neglects the growing importance of a firm's geographical position and level of
organizational embeddedness for firm performance. Incorporating the effects of
(changes in) these characteristics in studies with regard to the effect of firm
relocation on firm performance will lead to more complete insights.

Since both theoretical perspectives try to explain firm performance from a
(partly) geographical perspective but are currently disconnected, it seems
plausible that synergy benefits can be obtained by combining both perspectives.
In order to realize such synergy benefíts, a theoretical framework that explains the
effects of tírm relocation on firm performance based on insights from both
theoretical perspectives will be constructed in the next section.

6.3 Determinants of the effects of firm relocation on firm performance
Despite the growing importance of external resources for firms, internal resources
still are of utmost importance for firm performance (Oerlemans and Meeus, 2005;
Sternberg and Arndt, 2001). In order to account for this fact, the internal
resources of a firm have to be taken into account. The impact of the use of
different sources on firm performance presented in the above and how relocation
influences this relation will be discussed in more detail below.

For reasons of clarity and parsimony, the hypotheses that are derived
throughout Section 6.3 are not given in the text, but are summarized in Table 6.1
at the end of this section.

6.3.1 The internal resource base
In the literature, the qualities of the internal resource base of a firm are often
related to the performance of a firm and is generally found to be one of the most
important predictors of tírm performance (Sternberg and Arndt, 2001). According
to the RBV of the firm, firms mainly obtain sustained enhanced performance by
implementing strategies that exploit their (internal) strengths, while neutralizing
threats and weaknesses (Barney, 1991). Since internal resources are both owned
and controlled by the firm in question, they provide a base for sustained enhanced
performance that is difficult to access for other firms. Therefore, a positive
relationship between the strength and firm performance is proposed.
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6.3.2 Organizational embeddedness
A firm's participation in inter-organizational relations and networks, and thus its
access to external resources controlled by other organizations, is eommonly
captured by the concept of organizational embeddedness (Granovetter, 1985).
Granovetter (1985) states that an actor's level of organizational embeddedness is
determined by both the overall structure of a firm's network as well as by the
characteristics of its dyadic relationships. In other words, both the position of a
firm in the overall inter-organizational network (e.g. to what extent an actor is
centrally positioned) as well as the characteristics of the relations between a firm
and its partners (e.g. does it have very strong or rather weak relations) influence
the level of access of a firm to external resources (Uzzi, 1996). High levels of
organizational embeddedness imply access to resources that would not be
accessible (or only at higher costs) through the market, which implies a
competitive advantage for tirms. Therefore, the impact of both dimensions of a
tirm's level of organizational embeddedness has to be taken into account. First,
the importance of (a firm's position in) the overall network structure (i.e. its
structural embeddedness) will be discussed.

A firm's network position influences to which resources it has access and the
extent to which it can intluence (the behavior of) other actors in the network
(Ahuja, 2000a). Based on the RBV of the tírm, it is argued that tírms that have
more IORs can access resources (more easily) and therefore experience an
enhanced performance (Love and Roper, 2001). Therefore, it is assumed that the
size of a firm's ego-network (i.e. the number of direct IORs it has) has a positive
influence on its performance.

Another important characteristic of a firm's overall network that is described
extensively in the literature is the level of geographical localization of the
network (Gallaud and Torre, 2004; Gertler, 2003). As has been argued earlier, the
larger the spatial distance between actors, the more diftícult it is to transfer
knowledge or to successfully maintain an IOR. Therefore, more localized inter-
organizational networks facilitate access to resources better than non-localized
networks, which should, according to the RBV, facilitate higher levels of firm
performance.

Besides the characteristics of a firm's overall network structure discussed in the
above, dyadic characteristics of a firm's IORs determine a firm's level of
organizational embeddedness, and thus its access to external resources, as well.
The importance of dyadic characteristics (i.e. relational embeddedness) is based
on the notion that not all ties are equally important.
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First, it is often argued in the literature that successful IORs require intense,
frequent, trust-based, face-to-face interactions, since these characteristics
facilitate collaborative behavior and knowledge exchange (Ahuja, 2000a). In
other words, strong ties are required for mutual resource sharing which, in turn, is
a determinant of firm performance (Krackhardt, 1992).

Second, it is also argued that, in order to exchange tacit knowledge resources,
both parties have to be able to understand and utilize the exchanged resources. In
other words, a certain level of technological proximity (i.e. similarity between
technological positions (Stuart and Podolny, 1996)) is needed. Technological
proximity is defined as "the level of overlap of the knowledge bases of
collaboratrng actors " (Knoben and Oerlemans, 2006). The importance of
technological proximity for firm performance lies in that fact that tirms must have
comparable knowledge bases in order to be able to recognize the opportunities
offered by collaboration, but a different specialized knowledge base in order to
permit effective and creative utilization of the exchanged resources (Wuyts et al.,
2005). In other words, firms need to be similar to recognize the value of each
others resources, but different enough to contribute new resources, implying a
curve-linear relationship.

6.3.3 The geographicalposition of the firm
As has been argued earlier, the characteristics of the geographical region in which
a firm is located can act as resources that provide a firm with a source of
competitive advantage (Wiewel and Hunter, 1985). A region can provide
competitive advantages to firms in different ways. A region that contains many
firms from the same sector is rich in tenns of economies of localization (e.g.
common pools of high skilled labor). A region that contains many different types
of firms can be considered rich in economies of urbanization (e.g. low transport
costs and large local markets). Finally, a region that contains many knowledge
intensive organizations can be considered rich in potential knowledge spillovers
(e.g. knowledge flows through the mobility of highly skilled employees). A firm
that is located in a region rich in either one of these resources can tap into them
and, as a result, benefit from being located in a certain region.

ln short, firms can benefit from concentrations of firms and~or knowledge in
regions, and these benetíts are bound by geographical space (Baranes and
Tropeano, 2003). As a result, being located in such a region provides a valuable
resource to tírms that cannot be accessed by firms outside the region. These
arguments are originally developed in the (re)location theories, but have more
recently also been adopted by the RBV of the firm.
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6.3.4 Conseqatences offirm relocation
All of the hypotheses derived in the above take the characteristics of a firm's
geographical environment and its level of organizational embeddedness as a given
and do not take the relocation of firms into account. However, both are likely to
change as a result of firm relocation. Any change in the geographical position of a
firm is likely to bring about significant moving costs. These costs are mostly
single-shot costs associated with the move itself and are unlikely to influence the
(long run) performance of the firm. However, relocation can also imply the loss
of path-dependent, location specific investments made by the relocation firm,
which can considered to be sunk costs as well as location specific advantages
(Arthur, 1994; Arthur et al., 1987). The loss of these investments and advantages
imply the loss of access to resources and are, therefore, likely to have a negative
impact on the performance of the relocation firm as the "revenues" associated
with these investments are lost and new investments have to be made (at the new
location).

Moreover, the benefits a firm can draw from its level of organizational
embeddedness might be disrupted by a relocation as well, since knowledge
exchange is facilitated by stable, geographically proximate, long term, IORs and
network structures (Gertler, 2003). Relocation might threaten these relational
features, which might hamper the functioning of these relationships and,
ultimately, the performance of a firm. In this respect, there is evidence in the
literature that sudden shocks (i.e. critical events) can seriously hamper the
functioning of IORs and networks and, as a result, impact of firm performance
(Knoben et al., 2006). It seems likely that relocation can pose such a shock to the
network of a firm, especially since managers categorize a relocation as a critical
event, with which they have in general little or no experience (Isabella, 1990: I 1).

However, the negative effects described in the above are likely to subside over
time as the firm becomes established at its new location and a new period of
stability arises (according to Townroe (1976: 142) this process would take at least
two years). A firm can adapt itself to its new geographical location and tap into
the available local spillovers. Furthermore, it can initiate new IORs and
strengthen its organizational embeddedness at its new location, thereby gaining
access to (new) critical resources. Moreover, following location theory, the newly
chosen Location should fit the (resource) requirements of the firm better than its
old location, leading to a better performance on the longer run.

In short, it takes time for a firm to settle at its new location. During this period
of settlement, the firm might suffer from disruptions in its level of organizational
embeddedness and changes in its geographical position, which, based on the
RBV, would impact negatively on its performance. Following relocation theory,
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however, the new location is likely to fulfill the needs of the tírm better, leading
to a better performance on the long(er) run.

The geographical distance of the relocation is of importance since scholars
proposed a relationship between this distance and the ease of knowledge transfer
and spillovers (Gallaud and Torre, 2004). Therefore, the larger the distance a tírm
relocates, the more difficult it will be to transfer tacit knowledge between the firm
and the partners in its ego-network, and as a result performance will be hampered.
This is corroborated by earlier research among managers, in which it was stated
that: "[...J longer distance and larger scale moves appeared to have the most
disruptive force" (Carter, 1999: 24). Notwithstanding the fact that even small
scale moves can impact of firm performance, based on the RBV it seems likely
that the longer the distance of the relocation the larger the effect of firm relocation
on firm performance.

Furthermore, the direction in which a firm relocates is likely to be of
importance too. The importance of the direction of the relocation stems from the
idea that differences between the region of origin and the region of destination
could matter for both the available spatial externalities and the network activity of
the firm and its subsequent performance. First, following relocation theory, a tínn
could, for example, benetit from relocating from a rural region with few spatial
externalities to a more urbanized region, were spatial externalities are more
abundant. On the other hand, for tirms moving from an urban to a rural region,
the loss of spatial externalities can have a severe impact on their performance.

Second, regions can differ in the level of knowledge that is produced. Since
spillovers are assumed to be limited by geographical space (Baranes and
Tropeano, 2003), the availability of knowledge spillovers differs between regions
as well. Therefore, a tinn relocating from a region with little knowledge
spillovers to a region with many knowledge spillovers is likely to experience a
positive effect on their performance and vice versa.~'

Finally, with regard to the direction of a relocation, firms can relocate towards
or away from their main partners. It can be expected that firms that move towards
their mean partners experience easier access to the (tacit) resources of their
partners due to higher levels of face-to-face contacts, whereas firms that relocate
away from their main partners experience hampered access. Following the RBV,
relocating towards its main partners would lead to better performance for the
relocating tirm.

~' There are authors that yuestion the validity of such regional differences in small countries, such as The
Netherlands. Nevertheless, there is ample empirical research that indicates that even in small countries. regional
differences are of influence on the innovative performance of firms ( Van Oort, 2002b).
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Besides the characteristics of the move itself, the level of organizational
embeddedness of a firm is also likely to impact on the relation between firm
relocation and tírm performance. As has been argued earlier, the functioning of
IORs and networks is often argued to be facilitated by both stability and
geographical proximity. Therefore, following the RBV of the tírm, the potential
impact of instability as a result of relocation is expected to be stronger for firms
with higher levels of organizational embeddedness. However, the disruptive
effects of changes in the level of geographical proximity are likely to be the
largest for highly localized networks and very strong ties, as these are most
dependent on face-to-face contacts.

However, with respect to the above, the importance of geographical proximity
for IORs in general, and tacit resource transfer more in particular, is not
undisputed in the literature (Morgan, 2004). Several authors argue that the need
for geographical proximity and stability in IORs can be negated by high levels of
organizational proximity between partners, which is argued to facilitate
communication regardless of geographical distance. Organizational proximity is
defined as "the set of~routines - explicit or implicit - which allows coordination
without having to define befórehand how to do so. The set of routines
incorporates organizational structttre, organizational culture, performance
measurements systems, language and so on " (Knoben and Oerlemans, 2006). The
reasoning behind the importance of organizational proximity is that IORs are
more efficient and lead to better results when the organizational context of both
interacting partners is similar due to the fact that this similarity facilitates mutual
understanding. This mutual understanding might negate the need for geographical
proximity in IORs. If this reasoning would hold, high levels of organizational
proximity could negate the heightened negative impact of the relocation of firms'
high levels of geographical proximity with their main partners and~or longer
distance relocations.

Based on the above, several hypotheses have been formulated. For reasons of
parsimony and clarity, these hypotheses are summarized in Table 6.1 instead of
being included in the text. Furthermore, the main theoretical perspective from
which each hypothesis is drawn is indicated. If hypotheses from both theoretical
perspectives are confirmed within a single empirical test, this would provide
evidence for the synergy between both perspectives.
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Table 6.1 Overview of hypotheses

Variable
Hypothesized effect

on erformance
Theoretical

ers ective
Internal resource base

H I Strength of intemal resource base } RBV

Organizational embeddedness

H 2 Number of IORs f RBV
H 3 Localization ofnetwork t RBV

H 4 Strength of ties t RBV

H 5 Technological proximity n RBV

Geographical position

H 6 Concentration of fums in region f Relocation theory

H 7 RáD intensity of region t Relocation theory

Consequences of firm relocation

H 8a Relocation on short term - RBV

H 8b Relocatíon on medium and long run t Relocation theory

H 9 Distance of relocation - RBV

H I Oa Direction of relocation (urbanized to rural) - Relocation theory

H 106 Direction of relocation (high to low RBrD intensity) - Relocation theory

H l Oc Direction of relocation (away from main partners) - RBV

Effects of relocation moderated by

H I 1 Amount of IORs of reloca[ing tirm stronger RB V

H 12a Localization of network of tirm stronger RBV

H 12b Strength of IORs stronger RBV

H 12c Level of organizational proximity weaker RBV

6.4 Operationalization
In this section, the operationalization of the theoretical concepts presented in the
previous section will be given. First, the dependent variable will be
operationalized and, subsequently, the independent variables will be discussed.

6.4.1 Firmperformance
Firm performance is a mu(tidimensional concept by nature and is often divided
into economic and innovative performance (Damanpour and Evan, 1984).
However, both categories of performance are interrelated and consist of several
more specific types of performance. For example, economic performance can be
expressed in terms of profitability, turnover growth or employment growth,
whereas innovative performance can be expressed in terms of incrementally
improved products, completely new products, or the number of new patents.
Subsequently, the indicators for innovative and economic performance that have
been used in this research will be presented.
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6.4.2 Innovative performat7ce indicators
Commonly used indicators of a finn's innovative performance are RécD
expenditures and patents (Hagedoorn and Cloodt, 2003). Both indicators have
several deficiencies. A drawback of using RB~D expenditures as a measure of
innovative performance is that standard RBzD surveys tend to undercount RBzD in
small firms and service finns (Brouwer and Kleinknecht, 1996). Since many
relocating tínns are relatively small or operate in service sectors (Van Dijk and
Pellenbarg, 2000a), this makes the use of RBiD expenditures as a performance
indicator problematic.

With regard to the use of patents as an indicator of innovative firm
perforn~ance, it should be noted that many innovations are not patented, while the
willingness to patent varies across sectors and finn size classes (Brouwer and
Kleinknecht, 1996). Again, small firms and service finns are less likely to patent
as compared to other finns, which poses difficulties when using this indicator in
this context.

A more reliable measurement of innovative performance in the context of this
research is the presence of innovative sales, or the proportion of sales that is
obtained with innovative products or services (Brouwer and Kleinknecht, 1996).
A clear advantage of this measurement of innovative outcomes is that it captures
the confrontation of the (product) innovation with the demands of the market and
thus is more close to the general accepted definition of innovation that includes
the market introduction of the new product or service.

A second dimension of innovative perfonnance that needs to be taken into
account is the level of newness of the innovation. This distinction is important
since research has shown that different types of innovative perfonnance are
influenced differently by a finn's geographical and organizational position (e.g.
Oerlemans et al., 1998).

In order to accommodate the demands posed to a reliable measurement of
innovative perfonnance for small finns and service finns, the self reported
innovation measures developed for the Community Innovation Survey (CIS) have
been used. Research has shown that these subjective indicators are just as reliable
as measures of innovative perfonnance as the objective indicators mentioned in
the above (Hagedoorn and Cloodt, 2003). Finns are asked whether or not they
have introduced new or improved products, services or processes during the last
two years. The newness of the innovation is detennined by asking whether these
products or services were improved versions of existing ones, ones that were new
for the finn, or new to the market. The impact of the innovation was detennined
by asking what percentage of the finn's turnover is generated by products and
services within each of these categories.
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6.4.3 Economic performance indicators
There are many different ways to assess the financial, short-term performance of
firms, many of which stem from the capital market literature. The main downside
of these measures is that their computation requires detailed information that is
often only available for large, publicly traded, firms. Moreover, these measures
are only available for organizations as a whole and rarely for individual
establishments. Therefore, these measures are not applicable to this research.

In order to gain a broad overview of the performance of firms, the growth in
employment (in FTEs), the growth of the turnover, and the profitability of a firm
will be used as measures of economic firm performance. The first measure is an
indicator of the physical growth of the tírm, which is taken into account since
physical growth is often one of the driving forces behind spatial firm mobility
(Van Dijk and Pellenbarg, 2000a). The second measure is an indicator of the size
of the economic activities of a firm. This indicator is taken into account in order
to assess the effect of relocation on non-physical firm growth. Finally, the third
indicator is taken into account since relocation brings about significant moving
costs, which are likely to impact on a firm's profitability. Including this indicator
allows us to identify any effects of relocation on the short-run financial health of
the relocation finn. These economic performance indicators are used throughout
the literature in research that focuses primarily on non-publicly traded fírms and
tries to get a complete overview of firm performance (e.g. Morikawa, 2004).

6.4.4 Independent var-iables
The indicators for a firm's level of organizational embeddedness with regard to its
overall network position are the number of IORs that a firm maintains and the
level of localization of these ties. In order to obtain information with regard to
these variables, respondents were first asked to report the total number of direct
innovative IORs they had (i.e. their degree centrality). The choice for innovative
IORs has been made since these are the IORs that are most intensive and have the
largest impact on the behavior and performance of firms (Ahuja, 2000a).
Moreover, they were asked to indicate the percentage of their external knowledge
sources that was located within a radius of 20 kilometers from their
establishment.

In order to obtain information about the characteristics of the dyadic relations
of a firm, respondents were asked to answer several questions about the main
innovative IOR of a firm. This approach has been chosen since the survey has
insufficient space to question all innovative IORs of a firm in detail. Moreover,
the problem of non-response becomes exceedingly large when firms are asked
about characteristics of more than one IOR. The approach of focusing on the main
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innovative IOR of a firm has been adopted from the Community Innovation
Survey (CIS).

The level of organizational proximity between the focal firm and its main IOR
is measured by asking firms (on a 5 point likert scale) to react on statements with
regard to what extent the main IOR has the same other partners, the same
organizational norms and values, and the same organizational structure. These
dimensions correspond to the most common and complete detinition of
organizational proximity (Torre and Rallet, 2005). These dimensions were
analyzed with a factor analysis (see Table 6.2), from which it becomes clear that
the concept of organizational proximity is indeed captured by these three items
(i.e. they form a single factor).

Table 6.2 Factor analyses

Factor
Variable Organiza[ional proximity Teclmological proximity Tie Strength

Cultural similarity O.R9y

Structural similarity 0.848

Relational similarity 0.453

Technology overlap 0.875

Knowledge overlap 0.87i

Scope of IOR 0.708

Contact frequency 0.706

Face to face contacts 0.61 I

Level of specific investments 0.578

KMO measure 0.541 0.500 0.672

Test of Sphericity 4Z075 36.34R 30.793

Sienificance 0.000 0.000 0.000
o~o of variance explained 55.38"~0 76.57~~ qy.yqo~

A similar question was asked with regard to the level of technological proximity
between the focal firm and its main IOR. In this case, the firm was asked to react
on statements concerning the level of technological overlap and the level of
knowledge similarity between the firm and its main partner, which corresponds to
the two theoretical dimensions of technological proximity (Knoben and
Oerlemans, 2006). These dimensions were analyzed with a factor analysis (see
Table 6.2). From this factor analysis, it becomes clear that the concept of
technological proximity is indeed captured by these two items (i.e. they form a
single factor).

The strength of the main IOR of a firm is measured by using the dimensions of
tie strength proposed by Gilsing and Nooteboom (2005). The scope of the tie, the
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level of formal control, the level of specific investments, the duration of the tie,
and the frequency of (face-to-face) interaction are used as measures of tie
strength.~R The first four items are measured by asking a firm's response (on a 5-
point likert scale) to statements about these dimensions of tie strength. The last
two items are measured by asking firms about the duration of the relation with
their focal IOR and the frequency of their contacts with this partner.

These items were analyzed with a factor analysis (see Table 6.2). From this
factor analysis, it became clear that both the duration of a tie and the level of
formal control did not load high on a single factor with the other indicators of tie
strength. The remaining items load on a second factor that describes the intensity
of the interaction between two actors, which fits the theoretical concept of tie
strength. Therefore, the other two items were neglected in the final analyses rather
than included as separate dimensions of tie strength.

Finally, the geographical proximity between the focal firm and its partners is
measured by asking the postal code of the main IOR. Based on this postal code,
average travel time between a firm and its focal partner can be computed.

The strength of the internal knowledge base of a firm is measured by asking the
percentage of total turnover that is used for RátD activities. Finally, since small
firms are less likely to have any formal RB~D (see Section 6.3.1), the percentage
of highly educated personnel (polytechnic or university degree) in the firm has
been determined as well.

The level of urbanization of the region in which a firm is located has been
obtained from the Dutch Central Bureau of Statistics. These data are available at
the municipality level and range from 1(rural) to 5(highly urbanized). With
regard to the RB~D intensity of the region in which a firm is located, data at the
level of the municipality level has been used as well. The employed database
contains information with regard to the percentage of wages in a municipality
spend on RBcD (data adopted from Figure 4.18 and 4.19 fromVan Oort, 2002a).

In order to account for the ongoing debate in the literature with regard to the
spatial scale at which spatial externalities should be measured (Anselin and Bera,
1998), data at the level of the COROP-region has also been computed and used in
the analysis. Since no significant differences in results were obtained, only results
for the most detailed level of analysis (the municipality) will be discussed in this
chapter. In this respect, earlier research has shown that the COROP-region is the
highest relevant unit of analysis to measure spatial externalities (Van Stel and
Nieuwenhuijsen, 2004).

'~ Gilsing and Nooteboom (2005) also use the level of trust as a detenninant of tie strength. However, questions
about the level of trust between the firm and its focal (OR did not carry any discriminating value. Therefore, this
dimension is left out of this analysis.
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The previous relocation behavior of the firn~ is determined by asking
respondents to map the total spatial history of the firm. Data is collected on the
year of the relocation(s), the municipality of origin, and the municipality of
destination. Based on this inforniation the time of relocation, the geographical
distance of the relocation, the direction of the relocation (in terms of urbanization,
RBcD intensity, and a tirm's main partner) could be determined.

6.5 Data collection, non-response analysis, and methodology
In order to collect information with regard to the measurements discussed in the
previous section, a questionnaire was mailed to all firms in the automation
services sector in The Netherlands with more than 5 full-time employees. A
single sector design has been chosen as there are large differences in relocation
propensity between sectors. The automation service sector was chosen because it
is a fairly dynamic sector in which tirm relocations are relatively common (as
compared to for example the manufacturing or wholesale sectors) and it is a
sector in which IORs are relatively common as well. Furthermore, the Dutch
automation services sector is a relatively "footloose" sector, due to the high level
of ICT-usage in this sector (Van Dijk and Pellenbarg, 2000a). If an effect of firm
relocation on firn~ performance could be found in this sector, this would be a
strong test of the hypothesized effects.

A list of all relevant firms and their addresses were obtained from the Dutch
Chamber of Commerce (CoC). After purging the list for empty holdings, tirms
with several subsidiaries with the same address, and duplicates, 2,553 firms
remained. A questionnaire was sent to all of these firms by mail. Unfortunately,
due to the limitations of the database of the CoC, no reliable names of contact
person were available. Therefore, the questionnaires were sent to the managing
director of all firms.

Ultimately, 203 firms returned a useable questionnaire (a response rate of 80~0).
Even though this seems like a low response rate, comparable response rates were
obtained in similar micro level studies. Oerlemans and Meeus (2005), for
example, obtained a response rate of 8o~o, whereas Rooks et al.. (2005) achieve a
response rate of 8.40~0. Both studies used a similar research approach and were
conducted in the same field of science. Additionally, from several meta-analyses
of response rates (e.g. Baruch, 1999; Klassen and Jacobs, 2001) it may be
concluded that, besides the general downward trend in response rates caused by
"saturation" of respondents and lack of time, several other explanations can be
given for the relatively low response rates. Most importantly, Baruch (1999) finds
that surveys mailed to individuals (and about individual characteristics) have a
much higher response rate than surveys mailed to organizational representatives.
Klassen and Jacobs (2001) find that SMEs, of which the sector sampled in this
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research is predominantly composed, generally respond less to surveys as
compared to their larger counterparts. When taking all of these aspects into
account the response rate of 80~o is not unexceptional.

Nevertheless, the fact that a large group of firms did not respond raises the
question whether or not the data might suffer from a sample bias. Therefore, a
non-response analysis has been performed. A group of 179 non-respondents were
approached by telephone and asked to give answers to several key-questions in
the questionnaire. These key questions íncluded the size of the firm, the presence
of innovative IORs, and whether or not the firms performed any innovative
activities. These questions were asked since they include an indication of firm
performance ( the dependent variable) as well as information concerning the main
independent variable. Moreover, firm size was included since it is a variable that
is likely to contain bias. Of these 179 firms, 130 were willing to cooperate
(response rate of 73o~o). When asked about the reason for their non-response, the
vast majority of the firms (610~0) indicated that they had never received the
questionnaire. This high percentage can be explained by the fact that the CoC
database did not contain reliable information on contact persons. Most other
respondents indicated that they had no time to answer the questionnaire (320~0).
The data obtained from these non-respondents allows for a detailed comparison of
the respondents and the non-respondents and provide valuable information with
regard to the representativeness of the data (see Table 6.3).

For several other variables, the respondents could be compared to the whole
population of ftrms in the automation services, since these variables could be
extracted from the CoC database. A comparison between the respondents and the
entire population with regard to these variables can also be found in Table 6.3.

From Table 6.3, it can be derived that there are no statistically significant
differences between the respondents and the non-respondents as to the variables
under scrutiny. Even though the responding firms are, on average, slightly
smaller, more likely to be involved in IORs, and more likely to be involved in
innovative activities, none of these differences is statistically significant.

Moreover, from Table 6.3 it can also be derived that, for the variables under
scrutiny, there is no difference between the respondents and the sample as a
whole. Both the spatial distribution and the past relocation behavior of the
respondents seems to be representative for the population as a whole. It can be
concluded that there do not seem to be any structural differences between the
respondents and the non-respondents. Therefore, there is no indication of sample
bias in the data.
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Table 6.3 Non-response analysis

Respondents Non-Respondents Difference Signiticance
Size of the firm (in FTEs) 23.5 27.6 4.1 0.19'

Presence of IORs ~6I 51"~ -5"~ 0.29e

Presenceofinnovafiveactivities 84r 79~ -5"~ 0.36~

Respondents TotalSample Difference Significance
Spatial distribution ( province)

Drenthe LO"~ 1.4"~0 -0.4"~u

Flevoland 2.S"~ 2.7"~ -Q2~u

Friesland 2A"~o 1.6~ 0.4~

Gelderland 13.4 ~ 11.6 ~u I.8"~

Groningen I.5 ~" 2.3"~ -0.8~

Limburg 5.5"~ 3.5"~" 2(1"~0
0 18`

Noord-Brabant 2(1.9"~0 14.1Iu 6.8`~0
.

Noord-Holland 14A"~ 20.6~ -6.2"~

Overijssel 5.0"~u 4.6"~0 0.4"~

Utrecht 10.9~0 13.0~ -2.1 ~o

Zeeland OS~ 0.6~0 -0.1~

Zuid-Holland 22.4"~0 24.1"~0 -1.7"~

Relocation behavior Respondents Total Sample Difference Signiticance

~ Movers(last 2 years) 23.9 23.2 -0.7 0.82`
~o Movers ( last 5 years) 411.8 39.3 -l.i 0.66`

a: T-(esl
b: Phi-test

r. Chi-square test

6.5.1 Methodology
As can be derived from Section 6.3, the list of potentially important independent
variables for firm performance is rather long. Combined with the fact that the
number of observations is somewhat limited, a systematic model building
approach is necessary. Therefore, a stepwise regression procedure has been
adopted (McClave et al., 1998: 643-648). The result of this procedure is a model
which includes only statistically significant variables. Even though this procedure
eliminates the problem of the selection of independent variables, it has two
drawbacks as well. First, because a stepwise regression procedure uses only the
sample estimates of the true model coefficients to select which variables are
significant, the probability of both Type I and Type II errors is higher as
compared to other regression procedures. Second, stepwise regression does not
take into account any higher-order interaction terms. The second drawback can be
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partly mitigated by manually introducing these interaction terms on the basis of
theoretical expectations, but this lengthens the list of potential interesting
independent variables even further. The fírst drawback, however, is inherent to
the procedure and should be weighted against the benetít of a systematic model
selection procedure. Not withstanding these drawbacks, earlier studies on tírm
performance have employed the same procedure (McClave et al., 1998: 643).
Moreover, employing a stepwise procedure leads to the inclusion of only the most
ímportant effects in the final model, thereby providing a much more conservative
test of the proposed hypotheses as compared to the sequential testing of separate
models. Combining the arguments made in the above, a stepwise procedure
appears to be the most applicable method of analysis.

For almost all performance indicators used in this study an Ordinary Least
Squares (OLS) regression is applicable. The only exception is the generation of
products that are new to the markets as a whole. For this performance indicator, a
distinction can only be made between firms that do generate such innovative
products and~or services and tírms that do not. Therefore, for this performance
indicator, a binary logistic regression approach has been used.

Despite the fact that both firm-level and regional characteristics are used in a
single model, multilevel-analysis has not been adopted as this study does not
focus on explaining differences within and between groups (of firms). To ensure
that this choice does not lead to a violation of the homoscedasticity assumption,
as is possible when linking regional level data to individual finns (Snijders and
Bosker, 1999), it has been tested whether there is a difference between the -2 Log
Likelihood of an OLS-regressions and that of a random intercept-only model for
all dependent variables. The difference between the two was statistically
insignificant, which implies that the differences between regions are insignificant
and a multilevel analysis is not necessary (procedure adopted from: Boschma and
Weterings, 2005).

6.6 Results
The results of the analyses described in Section 6.5 are presented in Table 6.4 and
6.5. In total, twelve different models have been estimated. Table 6.4 contains one
model for each performance indicator based on all responding firms (model 1-6),
whereas Table 6.5 contains one model for each performance indicator for a subset
of firms, which have at least one direct innovative IOR (model 7-12). The
separate estimation of model 7 through 12 was necessary to allow for the testing
of the effects of the relational variables proposed in the theoretical section of this
chapter. As firms without any direct innovative IORs do, by definition, not score
on these variables, they had to be excluded from this part of the analysis.
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The results show, not surprisingly given the employed stepwise regression
procedure, that all estimated models are highly significant. On the whole, the
findings from Table 6.4 are consistent with those presented in Table 6.5 in terms
of the direction of the signs and levels of significance. However, the coefficients
for the sub sample of firms with one or more IORs (Table 6.5) are higher and the
total level of variance explained is also significantly higher for those models. This
provides an indication that the impact (both positive and negative) of firm
relocation is indeed larger for firms with one ore more IORs, which is in line with
hypothesis 11. Next, a more detailed description of the results will be presented
by subsequently discussing the estimation results for each of the categories of
variables.

6.6.1 The internal resource base
As to the effect of the strength of a firm's internal resource base on its
performance, consistent effects are found for both samples. Firms with highly
educated personnel experience higher levels of employee growth, turnover
growth, and higher levels of innovative performance in particular. The RBzD
intensity level of firms has a positive effect on its turnover growth, which might
be explained by the fact that firms with a focus on RBcD are able to generate
many new products and, thereby, allow for the rapid growth of turnover. This
explanation is corroborated by the fact that high RBcD intensity also explains
higher levels of innovative performance. On the whole, these findings corroborate
hypothesis 1 for all measures of firm performance except profitability.

6.6.2 Oiganizational embeddedness
As to the impact of a firm's level of organizational embeddedness on its
performance, mixed results are found. From Table 6.4, it can be concluded that
economic performance as well as radical innovative performance of a firm is
positively influenced by having a geographically localized network structure. The
latter finding supports the idea that the transfer of tacit knowledge, which is
assumed to be especially conducive to radical innovations, is fostered by
geographical proximity. The former tinding might be an indication that firms that
are embedded in local production and knowledge systems have a higher economic
performance in general. However, these results are not obtained when analyzing
the sub-sample of firms with one or more IORs (Table 6.5). This is likely to be
caused by the fact that focusing on a subset of firms with at least one IOR implies
some loss of variation on the embeddedness scale. In sum, hypothesis 3 is
confirmed.
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Table 6.4 Regression results: Whole sample

Economic performance Inno~atice performance
Employee
Growth

Tumover
GroHth

Profi[ability
Impros.ed

roducts
New to

firm
New to
market

Model l Model2 Model3 Model4 Mode15 Modeló'

Internalknoeledge base
RBcD intensit~ of tirm 0.157" 0.423"' 0.082""

~ Highly educated personnel 0.126" 0.15] " 0.010'

Organizational embeddedness

Degree cemrality 0.21 I "'

Network localization 0.143" 0.136' 0.951'"

Geographical environment

RRD intensit}' uf region 0.13(I"

Le~ el of urbanization of region 0.137'

Firm relocation

Year I ' distance 0?42"'

Year I ' direction urbanization -0.329"'

Year 1' direction RBcD intensity 0.163"

Year 2 0.219"" 0.38tí""

Year 2 ' distance 0.121'

Year 2' direction urbanization 0.241 "'

Year 2' direction R8 D intensity 0.141 " 0.022"'

Year 4 ' distance 0.230"'

Year 5 -0. I 16"" 0.168"'

Year 5 ` distance Q207"

l'ear í' direction urbanization -0.276"' 0.129"

Year ~ ' direction RBcD intensi[y -0.284""

Control cariahle

Size (ln 1 0.520""

!11ode1 indicators

N 201 17(1 141 195 l95 199

Significance 0-000 0.000 OA00 0.000 0.000 0.000

R-squared 23.0~ 22.9"ó 28.20~ 22.5"~ 28.10~ 45.6"~~

' p ~ ~.1~. "p ~ o.os. Rssp ~ ~.ol

a.' Binan' Logistie Regression
b: ~ágelkerke's Pscudo R-square

Pariahles exeluded in al! modeLs: I rcrtr, 3 t ear. j vear ' dis7ance, 3 i~ear ' direction urbanization, 3` directian RrgIJ intensitr,
4 rear, a vem ` direction urbanizaliai,4' directian RáD intensitt.
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Table 6.5 Regression results: Subsample of firms with one or more IORs
Economic performance Innovative performance

Employee
Growth

Tumover
Growth

Protitability
Improved

roducts
New to

tirm
New to
market

Model 7 Model 8 Mode1 9 Model IO Model I i Model 12'
Internal knowledge base

R~D intensity of tirm 0.193" 0.364"" 0.056"'

ro Highly educated personnel 0.163" 0.022"'

Organizational embeddedness

Degree centrality 0.254"'

IOR' Technological prosimity 0.238"

Geographical environment

RBcD intensity of region 0.191"

Firm relocation

I year -0.157'
I year' distance 0.334""

I year' direction urbanization -0.564"'

1 yeaz ` direc[ion RáD intensi[y 0.406"'

I year' direction partners 0.218"'

2 year' distance -0.277'~` 0.239"' -0.308"

2 year' tie strength -0.179" -0.221"~

2 year' direction RBcD intensity 0.614"`

2 year' organizational proximity 0.348"~` 0.530"" 0.200"

4 year ` distance 0.280"'

5 year 0.191"

5 year ` distance I .069"'

5 year' tie strength 0.276'""

5 yeaz' directíon urbaniza[ion -0.582"'

5 year " direcfion RBrD intensity -0.382"' 0.067}`

5 year' direction partners 0.734"'

5 year' organizational proximity -0.231"

Model indicators

N 112 97 76 106 106 112
Significance 0.000 0.000 0.000 0.000 0.000 0.000

R-squared 44.2 ~0 50.6Io 45.Sor 38.Ooro 43.80~0 42.3or "

'p~0.10. "'p~0.05. "`p~0.01
a: Binarv Logistic Regression
b: Nagelkerke's Pse:~da R-syuare

Variables e.rduded in all models level ojurbanization ojregion, Netxork localizalion. IOR " Technological proximity syuared,
!OR ' tie .rtrength 1 pear ' local partner, 1 vear ' organizational pra.cimity, 1 year " tie strength. 2 i~ear, 2 year ~ direclion
urbnnization, 1 vear ` local partner. 2 vear ' direction partners, 3 year, 3 vear ' distance. 3 1'ear ' dlrection urbanization, 3
t~ear ' direction RBcD. 3 year ' localpartner. 3 vear " direction partner, 3 t ear ; organizationalpro.rimity. 3 year ~ tie strength,
4 rear, 4 t'ear ' direction urbanization, 4 t enr ' direction RáD, 4 t~ear ' local parlner, 4 vear ' directian par[ner, 4 year '
organizationn!proximih. 4 t ear ' tie strength, rear 5 ~` loca! partner. Size (ln).
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The number of IORs that a firm maintains is positively associated with
incremental innovative performance for both samples analyzed. This implies that
for the exchange of and access to resources that are conducive to incremental
innovations, a wide variety of resources is needed, but localization of these
resources is not required. However, as no effect on the other types of performance
is found, hypothesis 2 is only accepted for incremental innovative performance,
but rejected for all other types of performance.

Regarding the role of technological proximity and tie strength, no support for
the hypotheses is found. Even though there is a positive effect of high levels of
technological proximity on a firm's incremental innovative performance (see
Table 6.5), this effect does not diminish, as predicted, for very high levels of
technological proximity. This finding leads to the rejection of hypothesis 5 and
implies that for incremental innovativeness, innovating firms need partners with
knowledge as similar as possible. Moreover, hypothesis 4 is also rejected as there
is no evidence that the strength of ties impacts on firm performance.

6.6.3 Geogr~aphicalposition
Contrary to our expectations, the characteristics of the region in which a fimz is
located play a relatively small role in explaining firm performance. Knowledge
spillovers, resulting from being in a highly RBiD intensive region only seem to
matter for the incremental innovative performance of firms. This might indicate
that only relatively codified and standardized forms of knowledge spill over.
Therefore, hypothesis 7 is only accepted for incremental innovative firm
performance and not for all other forms of performance.

There is some weak evidence that firms in highly urbanized regions have a
higher profitability. This effect, however, is relatively weak and does not apply to
the sub sample of firms with one or more IORs. In conclusion, hypothesis 6 is
rejected.

6.6.4 Firm relocation characteristics
Concerning the effect of the characteristics of a firm's relocation on its
performance, several striking results are obtained. First, firms that move over
large distances, towards less urbanized regions, andlor to more RBzD intensive
regions experience an increased growth in their number of employees within one
year after their relocation. These findings might be explained by the fact that
firms that perform well are less dependent on co-location with other firms, and
are therefore more likely to locate in rural areas (Alcacer, 2006). Moreover, it
could be the case that the `old' location was acting as a barrier to growth due to,
for example, lack of room for expansion. These effects are consistent for both
samples analyzed.
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Second, firms that move experience a positive effect on their employee and
turnover growth two years after relocating. These effects are amplitied for tírms
moving to more urbanized regions (in the case of turnover growth) and~or more
RB~D intensive regions (in the case of employee growth). This provides an
indication that moving to a less urbanized region might facilitate growth in the
number of employees, whereas moving to a more urbanized region will result in a
higher turnover growth.

However, when focusing on the subset of firms with one or more IORs, more
detailed tíndings surface. Longer distance movers as well as movers with very
strong IORs experience a decline in both their employee and turnover growth.
Moreover, these negative impacts can be negated by high levels of organizational
proximity between a firms and its focal IOR. This is a strong indication that a
relocation can indeed serve as a critical event for a tírm's IORs when these IORs
are either very strong or the relocation takes place over a long distance. The fact
that high levels of organizational proximity can negate this susceptibility provides
evidence for the hypothesis that organizational proximity can reduce the need for
geographical proximity and stability in IORs.

Third, there is a small short term negative effect of relocating on the
profitability of tirms with IORs, which likely represents the moving costs of these
firms. After this initial effect, it takes several years for any effects ofrelocation on
a firm's protítability to arise. On this somewhat longer time horizon, the findings
indicate that firms that relocate over longer distances experience an increased
profitability starting 4 years after their relocation. Moreover, firms relocating to
less urbanized, less RBzD intensive areas, or towards their main partners
experience an increased protitability 5 years after relocation. The first two effects
might indicate that firms that move to less competitive environments (less
urbanized, lower R8LD intensity) experience the costs benefits normally
associated with such locations (e.g. less congestion, lower land costs), resulting in
a higher profitability. This is an indication that the costs associated with more
crowded regions (e.g. increased competition, high labor costs) outweigh the
benefits of spatial externalities. The latter effect is an indication that, on the long
run, moving towards a firms most important IORs might lead to a more efficient
collaboration and, thereby, higher profitability.

Interestingly, firms with strong ties that relocate nevertheless experience a
positive profitability effect on the long run, whereas these firms experience a
negative effect on employee growth and turnover growth in the short run. This
might indicate that firms with very strong ties pay a price when they relocate on
the short run, but benefit on the long run. This finding resembles the arguments
made by Boschma (2005) that very strong ties can also lead to organizational
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lock-in and inter-organizational inertia. Breaking this inertia is costly on the short
run, but beneficial on the long run.

Fourth, with regard to the innovative performance of firms, the volume of sales
that ís obtained through products that are new to the firm is positively associated
with relocation, but only on the long run. Moreover, firms that move towards their
partners obtain a larger percentage of their sales in this product category as well.

Finally, for radical innovations, relocations over larger distance have a negative
impact on the percentage of sales obtained in this product category. This finding
is in in-line with the prediction that the transmission of tacit knowledge through
IORs, which is required for the more radical types of innovation, is negatively
influenced by (geographical) instability. However, as was found earlier, high
levels of organizational proximity can negate the need for this geographical
stability by making the functioning of IORs independent of geographical
instabilities in this instance as well.

Considering the above, there is no indication that relocation as such has a
negative impact on the performance on firms on the short run, with the exception
of a small negative effect on the profitability of firms. On the longer run,
however, relocation has, in general, a positive effect on the most measures of firm
performance. Therefore, hypothesis 8a is rejected, whereas hypothesis 8b is
confirmed.

The impact on the distance of relocation on tirm performance is ambiguous.
Both positive and negative impacts of the distance of the relocation on firm
performance have been found. On the whole, it seems that longer distance
relocations provide bigger opportunities for relocating tirms, but also poses
greater risks. Since no clear pattern could be found in the data, hypothesis 9 is
rejected despite the fact that it is clear that the distance of relocation does play an
important role.

Contrary to expectations, relocating to a more urbanized region has a negative
impact on firm performance in terms of employee growth and profitability. As
such, hypothesis l0a is rejected. Relocating towards a more RBcD intensive
region has a positive effect on firm performance (both economic and innovative)
except when considering profitability on the long run. With this caveat in mind,
hypothesis lOb can be confirmed. Finally, there is some evidence that relocation
towards a firm's main partners leads to an increase in firm performance.
Therefore, hypothesis lOc can be cautiously accepted.

As has been touch upon earlier, there is ample evidence that firms with IORs
are more susceptible to the disruptive effects of relocating. Therefore, hypothesis
11 is accepted. However, there is no evidence whatsoever that high levels of
network localization amplify the effects of relocation on firm performance. Even
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though part of this effect might be captured by the ambiguous findings with
regard to the impact of the distance of relocation on firm performance, hypothesis
12a is rejected. It is found, however, that in all cases where the distance of
relocation had a negative impact on tínn perfonnance, this negative effect can be
negated by high levels of organizational proximity. Therefore, hypothesis 12c is
accepted. Finally, the disruption of strong ties seems to lead to negative
performance effects on the short run, but possibly to positive perfonnance effects
as a result of breaking situations of lock-in in the longer run. Therefore,
hypothesis 12b is cautiously accepted.

For reasons of clarity, an overview of the hypotheses, the found results, and the
subsequent status of the hypothesis are summarized in Table 6.6. From this Table
it becomes clear that the majority of the hypotheses (especially those with regard
to the effects of finn relocation) are (at least partly) confirmed.

Table 6.6 Overview of results

variable
Hypothesized

effect
Found
effect

Theoretical
ers ecti~e

Status

Internal resource base
H I Strength of intemal resource base t t RBV Contirmed

Organizational embeddedness

H 2 Number of IORs t RBV Partially
confirmed

H 3 Localization of network t t RBV Contirmed

H 4 Strength of [ies t 0 RBV Rejected
H 5 Technological pmximity n 0 RBV Rejected

Geographical position

H 6 Concentration of' firtns in region . 0 Relocation
theo

Rejec[ed

H 7 RBcD intensity of region t ~ Relocation
theorv

Partially
confirmed

Consequences of firm relocaHon

H Sa Relocation on short tetm - 0 RBV Rejected

H Sb Relocation on medium and long run t } Relocation
theo

Confirmed

H 9 Distance of reloca[ion - t I- RBV Rejected

H IOa Direction of relocation (urbanized ro rural) - ~ Reloca[ion
theo

Rejec[ed

H IOb
Direction of reloca[ion Ihigh to low RBcD
intensit

Relocation
theo

Confirmed

H IOc
Direc[ion of relocation (away from main
artners f

- - RBV Confirmed

Effects of relocation moderated bv

H I I .Amount of IORs of reloc ating tirm stronger stronger RBV Confirmed

H 12a Localization of network of firm stronger 0 RBV Rejected

H 12b Strength of IORs stronger stronger RBV Cunfirmed

H 12c Level oforganizational proximity weaker weaker RBV Confirmed
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6.7 Discussion and conclusions

The research presented in this chapter set out to provide insights into the effects
of firm relocation on firm performance, taking into account that firms are not
atomistic actors but geographically and organizationally embedded. In order to
provide these insights, two theoretical perspectives (i.e. the RBV of the firm and
relocation theory) had to be merged and a multitude of performance indicators
needed to be taken into account.

With regard to relocation theory it was found that, on the medium and long run,
most firms benefit from relocating. This can be regarded as an empirical
confirmation of the main hypothesis of firm relocation theory. Moreover, and also
in line with relocation theory, differences in regional characteristics between the
region of origin and destination influence the effects of the relocation on firm
performance. Even though some hypotheses based on relocation theory had to be
rejected (e.g. H6), it can be concluded that the main propositions derived from
this theoretical perspective hold.

However, the analysis also shows that the general positive performance effect
of a relocation is influenced heavily by, predominantly, the level of a firm's
organizational embeddedness. In a stationary perspective, high levels of
organizational embeddedness provide easy access to external resources and,
thereby, lead to higher levels of performance (see H2, and H3). However, if a
firm decides to relocate, high levels of organizational embeddedness can become
a liability. Especially the performance of firms with many and~or strong IORs
seems to be hampered by a relocation (see H11 and H12b). These findings
provide evidence that relocation can indeed serve as a critical event that can
disrupt the functioning of IORs and, thereby, impact on the performance of firms.
Hereby, evidence is also provided that lifting the assumption of firm immobility
made in the RBV of the firm yields additional insights as to the role of
organizational embeddedness (and the RBV of the firm more in general) for firm
performance.

Another striking result in this respect is that the liability caused by high levels
of organizational embeddedness can be (partly) negated by high levels of
organizational proximity (H 12c). Organizational proximity indeed seems to be
able to safeguard a firm from the negative effects of having many andlor strong
ties or relocating over greater distances. More in general, these findings could be
interpreted as evidence that characteristics of ties are important determinants of
the vulnerability of these ties to (external) shocks (i.e. critical events).

Combining the RBV of the firm and relocation theory in one empirical model has
resulted in a non-atomistic and non-stationary perspective on the relationship
between the spatial behavior of firms and their subsequent performance. From the
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above, it becomes clear that doing so has indeed yielded the expected synergy
benefits. Moreover, the findings show that the effects of firm relocation on firm
performance differ substantially between different performance indicators, which
supports the notion that, in order to gain complete insights, a multitude of
performance indicators needs to be taken into account.

Even though the findings presented in the previous sections provide new and
valuable insights, this study suffers from some limitations as welL First, two
distinct types of selection bias might influence the results that are obtained in this
study. On the one hand, earlier research has indicated that firms that have many
IORs andlor are highly dependent on their geographical position are less likely to
relocate (Knoben and Oerlemans, forthcoming; Romo and Schwartz, 1995). This
imposes a self-selection bias in which firms that are most likely to suffer negative
effects from relocating refrain from doing so, despite possible mismatches
between the firm and its current location. Second, only firms that have survived
the relocation process are taken into account in this research. It might be,

however, that many firms close down shortly after relocation. These firms would

not appear in the CoC-database and would therefore be excluded from the sample.
If such an effect would exist it would bias the obtained results as well. Both types
of selection bias would lead to the conclusion that relocation has more positive
effects on firm performance than truly is the case. Therefore, these biases could
provide an explanation for the lack of negative performance effects on the short

run.
In order to correct for these limitations, longitudinal data has to be collected,

which seems like to logical step to take in this tíeld of research. Nevertheless, the
research presented in this chapter deals with several main limitations of this field
of research by analyzing establishment data, focusing on several types of
performance indicators, and by including a firm's geographical environment and
organizational embeddedness in the analysis. Thereby, it provides a foundation
for future (longitudinal) research.
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Chapter 7

Conclusions

7.1 Introduction
Based on the idea that the inter-organizational relations and network of a firm
could function, similar to the web of a spider, as a driver of its performance but
also as a(geographical) anchor, the research presented in this dissertation set out
to explore what the causes and consequences of spatial firm mobility are in a
geographical and inter-organizational context. More specifically, this research
focused on the following over-arching research question:

"What are the causes and consequences of spatialfir-m mobility and what is the
role of~ a firrr7's neographical position and inter-organizational relations and
network in this cuntext:' "

Answering this research question adds to the scientific literature as the existing
literature with regard to spatial firm mobility has largely treated firms as atomistic
actors, thus unconnected, actors that can freely move in geographical space.
Thereby, this body of literature has ignored the fact that IORs and networks have,
for various reasons, become more and more important for the behavior and
functioning of firms (Chapter 2).

Based on the existing insights with regard to the causes and consequences of
changes in inter-organizational networks, it could be concluded that these
networks have tendency to re-enforce themselves, resulting in (inter-)
organizational inertia. Extending this insight to the spatial structure of networks
one would expect firms with high levels of embeddedness in such networks to
experience spatial inertia (i.e. a reduced propensity to move). Moreover, based on
(inter-)organizational ecology theory, relocation of such highly embedded firms
can be expected to serve as a critical event that could trigger changes in (the
functioning and performance of) these networks and the participating firms
(Chapter 3).
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Both the notion of spatial inertia as well as the idea that relocation could serve
as a critical event are based on the assumption that geographical distance plays an
important role in innovative IORs, and knowledge transfer in particular.
However, the need for spatial proximity and stability in IORs is sometimes
argued to be negated by other forms of proximity. Based on a systematic review
of the use of different forms of proximity in the literature, three dimensions of
proximity (geographical, organizational, and technological) have been
distinguished (Chapter 4). Doing so substantially reduced the existing conceptual
ambiguity in this field of the literature and provided the foundation for an
empirical test of the (relative) importance of geographical proximity in IORs.

In the subsequent sections of this chapter, the main effects of a firm's
geographical position and level of organizational embeddedness on its spatial
behavior and the subsequent outcomes of this behavior will be discussed based on
the empirical results presented in more detail in Chapters 5 and 6. In Section 7.2,
the main findings with regard to the causes of spatial firm mobility will be
discussed, whereas Section 7.3 will focus on the main findings concerning the
consequences of spatial firm mobility. In Section 7.4, it will be assessed to what
extent the expected contributions to the scientific literature haven been realized.
In Section 7.5, the limitations of the performed research will be discussed. Based
on these limitations, possible directions for future research with regard to the
interplay between spatial firm mobility, inter-organizational relations and
networks, and (innovative) fírm performance are addressed in Section 7.5 as well.

7.2 The causes of spatial firm mobility
A lot of research has already been conducted regarding the causes of the spatial
mobility of firms. However, most of these studies focus on geographical or firm
characteristics and neglect the relations between a firm and other organizations. In
Chapter 5, the existing insights generated by this large body of literature have
been used as to construct a baseline model, to which embeddedness variables
could subsequently be added. Based on the ]iterature on organizational
embeddedness, a distinction has been made between structural network
characteristics (i.e. structural embeddedness) and characteristics of a firm's
dyadic relationships (i.e. relational embeddedness). This approach allows for a
critical analysis of the added value of the inclusion of embeddedness variables on
top of already existing insights.

With regard to the structural characteristics of a firm's network, the analysis
showed that high levels of degree centrality (i.e. if a firm has many direct ties)
cause spatial inertia (i.e. a spatial lock-in effect). With this finding, a relationship
that has been predicted theoretically by various scholars (Romo and Schwartz,
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1995; Stam, 2003) is confirmed empirically. Surprisingly, however, the level of
localization of the overall network in which a firm is active does not seem to
cause a strong spatial lock-in effect. This finding is especially surprising since
many of the scholars that originally proposed this relational spatial lock-in effect
have predominantly stressed the importance of localized network structures. A
possible explanation for the lack of a spatial lock-in effect of localized network
structures might be that the whole of the Netherlands can be considered to be
"local". In this perspective, there is a lively debate about whether or not small
countries, and the Netherlands in particular, should be treated as an urban field in
which regional differences are negligible and spatial distance, therefore, is less
important (e.g. Panne and Dolfsma, 2003; Van Stel and Nieuwenhuijsen, 2004;
Weterings, 2006). However, given the fact that 92o~o of the firms indicates that
their most important IOR was located within the Netherlands, it was impossible to
test the effects of international versus national network structures.

The main finding with regard to the characteristics of dyadic relationships is
that high levels of organizational proximity can negate the need for geographical
proximity and stability in inter-organizational networks and, thereby, can (partly)
negate the spatial inertia of a firm. Similar to the spatial lock-in effect discussed
in the above, this property of organizational proximity has often been proposed
theoretically (Desrochers, 2001; Rallet and Torre, 1999), but had rarely been
tested empirically. By providing an empirical foundation of this hypothesis,
question marks are raised with regard to the assumption that geographical
proximity is a necessary precondition for successful inter-organizational
knowledge exchange.

More in general, the findings show that adding an embeddedness perspective to
the existing knowledge with regard to the causes of firm relocation significantly
enhances the explanatory power of the estimated models. Moreover, it has been
shown to be fruitful to incorporate both structural network characteristics as well
as dyadic characteristics into a single model, and thereby integrate the, often
separated, structural and relational perspective (Borgatti and Foster, 2003).

7.3 The conseyuences of spatial firm mobility
With regard to the consequences of spatial firm mobility, a situation similar to the
one with regard to the causes of spatial firm mobility was encountered. Two
theoretical perspectives that seemed likely to provide synergy benefits when
studying the effects of spatial frm mobility on firm performance existed, but had
never been connected. Again, a multidisciplinary model was built, this time
drawing from firm (re)location theory and the resource based view of the firm, in
order to examine a phenomenon with a clear spatial as well as an (inter-)
organizational dimension.
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Based on these theoretical perspectives it was expected that relocation would
hamper the performance of a firm on the short run, but enhance its performance
on the medium and long run. Moreover, it was expected that several
characteristics of the relocation (e.g. the distance and direction) as well as a firm's
level of organizational embeddedness (e.g. its degree centrality and the strength
of its ties) would influence the effects of firm relocation on firm performance.

Contrary to expectations, hardly any negative short run performance effects
resulted from relocation. Some negative performance effects could be identified,
but these could be attributed to moving from a rural to a more urbanized area and
not from relocation as such. Moreover, a positive short run effect of relocation on
the growth of a firm in terms of employees was found, which is likely to result
from the reversed causality that predominantly firms that are growing in physical
terms decide to relocate (as was shown in Chapter 5). In general, relocation was
shown to have little to no effect on the performance of firms on the short run. On
the medium and long run, as expected, most firms benefit from relocating in
terms of performance. This indicates that, in line with relocation theory, firms
relocate to locations that fit their needs better compared to their old locations.

With regard to the role of the characteristics of the relocation and the level of
organizational embeddedness of the relocating firm, several interesting results
were obtained. In general, it can be concluded that finns with higher levels of
organizational embeddedness experience larger effects on their performance after
relocation, both positive and negative. Of all the effects that were found, two
stand out. First, the stronger the IORs of a firm, the more negative the
performance effects when relocating. This indicates that relocation can indeed
serve as a critical event (see Chapter 3) and thereby hamper the functioning of
these IORs.

However, these negative performance effects can be negated by high levels of
organizational proximity. Moreover, even though the role of the distance of a
relocation was found to be somewhat ambiguous, in each analysis in which the
distance of a relocation was found to have a negative effect on firm performance,
this effect could be negated by high levels of organizational proximity as well.
Thereby, further evidence was found that high levels of organizational proximity
can negate the need for geographical proximity and stability in IORs and, more in
general, increases the resilience of IORs and network structures to this type of
(external) shock.

Finally, it was found that firms that relocate towards their main partners
experience a positive performance effect. Therefore, it can be concluded that the
geographical position of a firm relative to the one of its main partners influences
its performance. However, given the findings discussed in the above, it is too
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simplistic to assume that geographical proximity is a necessary condition for
successful inter-organizational collaboration in all cases.

Based on the above, it may be concluded that combining theoretical
perspectives from different fields of science (i.e. the resource based view of the
firm and relocation theory) can indeed provide synergy benefits. Treating firms as
mobile entities that can (strategically) adjust their location provides more
complete insights with regard to the effect of firm relocation of firm performance
than either treating tirms as atomistic actors that can freely be moved in
geographical space or treating firms as immobile. On the whole, a picture of a
rather complex relation between firm relocation and firm performance emerged.
Numerous characteristics of the relocation, the firm (and its level of
organizational embeddedness), and the region played important, sometimes
contradictory, roles.

7.4 Research implications
Besides the specific contributions of each individual chapter, the research
findings presented in the above contains more general contributions to the
scientific literature as well. As was argued in Section 1.4 of this book, the need
for multidisciplinary models in which spatial and (inter-)organizational
perspectives are combined is expressed by regional scientists (e.g. Sohn, 2004)
and organízational scientists (e.g. Sydow, 2002) alike. The findings presented in
Chapter 5 and 6 clearly indicate that developing such multidisciplinary models
indeed yields added value in the context of the causes and consequences of firm
relocation. It is shown that the functioning of IORs and networks is heavily
influenced by both the geographical context in and the geographical distance over
which they take place, whereas the (spatial) behavior of organizations and the
subsequent organizational outcomes, in turn, give shape to many spatial processes
such as regional growth and innovativeness. Given this interrelatedness, it seems
plausible that there are many other topics where combining insights from regional
science and organization science is fruitful. Some are already being explored,
such as the effect of local cultures and knowledge infrastructure on firm
innovativeness (Beugelsdijk and Van Schaik, 2005), whereas others remain
virtually untouched, such as the question raised by Powell et aL (2002) why
actors in different locales have different propensities to either search partners
locally or at a distance. Such issues are at the heart of both research on inter-
organizational exchange and regional science and are thereby likely to benefit
from multidisciplinary approaches. In the next section, some concrete
recommendations for future multidisciplinary research will be presented.
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Furthermore, even though the need for more insights with regard to change in
networks and the need for more attention to the possible (constraining) outcomes
of networks were presented separately in Section 1.4, contributions to these needs
emerged simultaneously. The general notion that networks have a tendency to re-
enforce themselves (Chapter 3) has been shown to hold for their spatial
composition as well (Chapter 5). Hereby, an often theoretically hypothesized
constraining outcome of organizational embeddedness has been empirically
substantiated.

Moreover, the finding that firms with higher levels of organizational
embeddedness suffer, on the short run, more from a relocation compared to their
less embedded counterparts (Chapter 6) indicates that relocation can serve as a
critical event that hampers the functioning of their IORs. More in general, this
findíng substantiates the claim that the geographical distribution of IORs and
networks is one of their core characteristics, and that, in line with the predictions
of (inter-)organizational ecology theory, changes in this distribution are therefore
likely to impact on its functioning. This implies that besides technological
changes, which are often argued to trigger critical events (Chapter 3),
geographical mobility of network members can also be seen as a critical event,
and thus as an explanatory device for changes in (the functioning of) IORs and
networks.

Another important finding in the context of changes in networks is the
substantiation of the claim that high levels of organizational proximity can make
IORs more resilient to changes in the level of geographical proximity. This
implies that relational characteristics, among others, determine how sensitive a
network is to external shocks. Moreover, given the fact that organizational
proximity can intentionally be developed (see Chapter 4), this creates an
opportunity for managerial volition with regard to building resilient IORs and
networks.

On the whole, the results indicate that IORs and networks truly both enable (in
terms of access to knowledge) and constrain (in terms of spatial mobility) firms in
their behavior. The fact that higher levels of organizational embeddedness reduces
the likelihood of relocation and increases the impact of relocation points at an
interesting tradeoff between two needs that are difficult to reconcile, namely
(inter-organizational) stability and (geographical) dynamics. However, this
tradeoff can be (partially) evaded by (building) high levels of organizational
proximity. Given the increasing importance of both geographical location and
IORs and networks for the functioning of firms (Chapter 1 and 2), the need to
deal with this tradeoff is likely to become even more prominent in the (near)
future.
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7.5 Reflection and recommendations for future research
Like most scientific research, this research suffers from several limitations and
raises numerous (new) questions. First, the limitations of this research will be
discussed. During this discussion, both the reasons underlying these limitations as
well as their impact on the results of study will be addressed. Next, some of the
(new) questions that came up whilst and after carrying out this research will be
discussed. Based on both the limitations of the present study and on the new
questions that were generated by it, this dissertation will end by outlining several
directions for future research.

Most limitations of this research are the result of conscious choices that were
made during the design phase of this research, whereas some only became
apparent after analyzing the gathered data. First, a mono-sectoral design has been
used. The main reasons for this choice were that there are large differences
between sectors with regard to both the propensity of firms to relocate and the
expected consequences of these relocations (Van Dijk and Pellenbarg, 2000a).
Rather than collecting large amounts of data for many different sectors and
subsequently estimating sector specific models, the choice to focus on a single
sector with relatively high amounts of IORs and high levels of firm mobility was
made. By focusing on a single sector, heterogeneity in the data as a result of
sectoral differences is filtered out, resulting in higher levels of internal validity.
Moreover, the choice to focus on a single sector led to high quality data (see the
non-response analyses presented in Chapters 5 and 6). The downside of a mono-
sectoral design, however, is the restriction it posed to the level to which the
obtained results can be generalized.

A second limitation of this research is the focus on ego-networks, rather than
complete networks. The main reason underlying this choice is the fact that
complete network data is virtually impossible to gather in large quantities. This is
largely due to the fact that whole network data requires response rates close to
1000~0, which largely restricts a researcher to single (or sometimes multiple) case
studies. Therefore, a tradeoff arose between the generalizability of the study and
the possibility to gather whole network data. Since an ego-network approach still
allows for data collection with regard to the direct ties of a firm and the
characteristics of these ties, the loss of data richness was considered to be less
severe than the loss of generalizability that would result from collecting whole
network data. As a result, several other relevant structural network characteristics
(e.g. a firm's betweenness centrality or status) could not be calculated.

Third, even after the choice for an ego-network approach was made, it turned
out to be unfeasible to gather data with regard to the characteristics of all IORs of
a firm (e.g. the level of organizational proximity or tie strength of all ties).
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Including questions about these characteristics for all IORs was expected to lead
to very large rates of non-response, given the time required to answer these
questions by respondents. Therefore, the choice was made to gather general data
about all IORs of a tírm and to gather more detailed relationa] information only
for the main IOR of a firm. Given the fact that most firms maintain a relatively
small number of IORs, in our sample between 0 and 10 with a mean of 1.24 (2.17
when excluding the firms without IORs), the impact of this restriction can be
argued to be relatively mild. This position is further substantiated by the fact that
a comparison between firms with 1 IOR and firms with more IORs revealed no
statistically significant differences between both group of firms, with the
exception of size (firms with more IORs are bigger on average).

Fourth, only cross-sectional data has been collected. Longitudinal data is
difficult and expensive to gather in most settings, but was expected to be even
more problematic when studying relocating organizations due to address changes.
An attempt was made to use an existing database for a longitudinal study, but this
effort tumed out to be in vain, because relocating companies tended to drop out of
the panel after relocation. As a result, the choice to collect and use cross-sectional
data has been made.

The choice to gather only cross-sectional data implied that firms that relocated
and shortly afterward went bankrupt are not observed. As a result, the analysis
with regard to the consequences of firm relocation might contain a bias towards
positive effects. Moreover, cross-sectional data by definition leads to difficulties
with regard to the establishment of the direction of causality. It is difficult, for
example, to discern whether relocation has a positive impact on firm performance
or that the highly performing firms are more likely to relocate. In order to
disentangle the causes and consequences of relocation and to track down any
possible self-selection effects, separate models were built to explain both
phenomena. The performed analyses revealed one problematic self-selection
effect in the data, namely that firms with a high degree centrality are less likely to
relocate. On the one hand, this finding provides support for the importance of
organizational embeddedness for the spatial behavior of firms, but on the other
hand it complicates the testing of the impact of a firm's level of organizational
embeddedness on the relation between firm relocation and firm performance,
because firms with high levels of organizational embeddedness are unlikely to
relocate in the first place. It is important to note, however, that this problem
would have been encountered in longitudinal data as well.

Needless to say, the main recommendations that can be made based on the
research presented in this dissertation predominantly serve to negate the
limitations discussed in the above. One of the recommendations that follows
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directly from the above is to collect longitudinal data. However, collecting large
scale longitudinal data with regard to (changes in) the geographical position of
tírms, (changes in) their inter-organizational relations and networks, and their
performance is likely to lead to severe, if not insurmountable, data collection
problems. Therefore, it seems more feasible to conduct (multiple) longitudinal
case studies (e.g. Pen, 2002) and to use the opportunities offered by such a
research approach to make tíne grained analyses of, for example, to what extent
different (embeddedness) variables are actually evaluated during the relocation
decision. Studying the relocation decision and process over time and in detail
could provide very valuable information about how managers deal with the
aforementioned tradeoff between the need for geographical mobility and inter-
organizational stability.

Second, in order to test the impact of other dimensions of a iirm's structural
network position (e.g. eigenvector centrality or betweenness centrality), whole
network data should be collected. Ideally, this whole network data should also be
collected longitudinally for reasons spelled out in the above. In order to limit the
amount of work one could focus on a limited amount of networks (i.e. multiple
longitudinal case studies) and collect data with regard to all nodes (firms) and ties
(IORs) in these networks. Subsequently, the impact of a firm's structural network
position as well as the characteristics of its dyadic ties could be related to its
spatial behavior and the consequences thereof. One of the main problems with
using such an approach is that the observations are not independent, and that,
thereby, one of the main assumptions of many statistical procedures is violated.
Recent methodological advances, however (e.g. the Sienna model of Snijders),
are capable of dealing with dependent observations, which makes the gathering
and analysis of longitudinal whole network data more feasible.

It is important to stress that future whole network research should not focus on
the structural characteristics of a network only. Even though such data is easier to
gather and analyze, the research presented in this dissertation has clearly shown
that the combination of both structural and dyadic characteristics leads to the best
explanations for the behavior of actors and the subsequent consequences of that
behavior.

Finally, the analyses should be replicated on a random sample of firms from
different branches and sectors in order to achieve full generalizability of the
findings. Doing so would shed light on the question to what extent the findings
presented in this research are specific for the automation service sector.

Besides the recommendations made in the above, several other directions for
future research that combines insights from regional science and organization
science can also be derived from the research presented in this dissertation. Even
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though, hopefully, reading this research generates many more ideas in the minds
of many different researchers, it seems suitable to briefly outline several ideas for
such multidisciplinary future research.

First, very little is known about the different combinations of both strong vs.
weak and local vs. non-local IORs that are utilized by tirms. Tacit knowledge
might be most easily obtained through local IORs, but there is no guarantee that
partners that possess the relevant knowledge or resources can be found locally
(Rosenkopf and Almeida, 2003). Therefore, firms might be forced to search for
partners outside of the region. Moreover, the literature also suggests that there is a
tradeotf between the breadth and depth of a tirm's network (Hansen, 1999). This
implies that firms can operate in either a broad or a deep network, but not in a
broad and deep network due to the constraints to manage and process the
knowledge generated by such networks (Hansen, 1999). When combining these
two insights, it seems fruitful to analyze whether there are dominant geographical
(local vs. non-local) and organizational (weak vs. strong) configurations of inter-
organizational networks, and what the determinants and consequences of these
contigurations are. However, very little is currently known with regard to these
issues (Powell et al., 2002).

Second, the interplay, both statically and longitudinally, between different
forms of proximity as well as their impact on the performance of IORs seems a
fruitful area for future research. Due to the proliferation of different types of
proximity in the literature, a systematic empirical analysis of the interaction
between different types of proximity is currently lacking. Based on the dimension
of proximity distinguished in Chapter 4, such an analysis can be made. Interesting
issues that come to mind are, among others, the different configurations of
proximity that can be encountered in IORs, the extent to which different types of
proximity are complementary or substitutes (i.e. to what extent they negate the
need for geographical proximity), and which types of proximity are conducive to
which kind of collaborative activities.

Finally, detailed insights with regard to the causes of the distance of tirm
relocations are currently lacking. Given the fact that many firms relocate over
relatively short distances, it seems fruitful to examine which firms move over
greater distances, why they decide to do so, and to what extent these moves are
successful. The research presented in this dissertation indicates that firms moving
over greater distances experience amplified performance effects. That is, both
positive and negative effects of the relocation are larger as compared to their
counterparts that relocate over shorter distances. However, it would also be
interesting to study the process that led to the decision to relocate over a great
distance and what the role of IORs and networks is in this process. What where
the underlying motives and goals, and why couldn't these be achieved by a

140



Concl:~srons

relocation of a shorter distance? In order to answer such questions, studies that
focus on explaining differences between relocating firms are necessary, whereas
the present research primarily focused on differences between relocating and non-
relocating tirms.

The questions raised in the above are just some examples of the many interesting
issues that currently remain unaddressed. Even though these issues touch upon a
variety of different topics they have one important dimension in common; they
are all related to the interplay between organizations and geographical space.
Even though both originate from a different field of science (i.e. organization
science and economic geographylspatial economics), the possible
multidisciplinary applications are numerous and promising. The present research
has shown that employing a multidisciplinary perspective can lead to more
complete explanations of scientifically and practically relevant phenomena. In
this respect, there are numerous and promising opportunities for similar multi-
disciplinary applications.
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Inleiding
Mensen leven niet in een sociaal isolement. Dagelijks hebben ze contact met
collega's, klasgenoten, vrienden, kennissen, familieleden, enzovoort. Deze
contacten zijn niet alleen aangenaam, vaak zijn ze ook nuttig. Hoe vaak vinden
mensen niet `via, via' een nieuw huis of een nieuwe baan of kennen ze niet `een
mannetje' dat een klusje voor ze op kan knappen. De contacten die mensen
onderhouden worden vanwege hun nut ook wel `sociaal kapitaal' genoemd.

Voor het opbouwen en onderhouden van dit sociaal kapitaal is het handig, zo
niet noodzakelijk, om regelmatig persoonlijk contact te hebben. Vriendschappen
over grote afstand en LAT-relaties zijn weliswaar mogelijk, maar verwateren toch
vaak na verloop van tijd. Mede daarom zijn verhuizingen vaak zo ingrijpend.
Vrienden en kennissen met wie eerst dagelijks contact plaatsvond, wonen ineens
ver weg, waardoor het moeilijker wordt om deze relaties te onderhouden.
Tegelijkertijd ontmoet je nieuwe mensen in je nieuwe leefomgeving, maar het
opbouwen van contacten met deze mensen kost ook tijd en moeite. A1 met al is
het begrijpelijk dat, vanuit een sociaal oogpunt, een verhuizing als een
ingrijpende gebeurtenis wordt gezien. Uit onderzoek blijkt bijvoorbeeld dat de
kinderen van gezinnen die verhuizen op school tijdelijk minder presteren na de
verhuizing. Hoe sterker het sociaal kapitaal van het kind voor de verhuizing
(bijvoorbeeld het aantal vriendjes en vriendinnetjes dat het kind had en het aantal
clubs waarvan het lid was) des te sterker het negatieve effect op de
schoolprestaties. Je zou kunnen zeggen dat sociaal kapitaal fungeert als een soort
spinnenweb. Het stelt je in staat om vliegen te vangen (bijvoorbeeld een nieuwe
baan), maar tegelijkertijd maak het je afhankelijk van een bepaalde locatie. Indien
een spin zijn web verlaat, zal hij ergens anders een nieuw web moeten maken,
waardoor hij tijdelijk geen vliegen kan vangen.

Ook organisaties bestaan niet in een isolement, maar werken samen met andere
organisaties in inter-organisatorische relaties (IOR's). De functies van deze IOR's
zijn, onder andere, het verwerven van legitimiteit, het verzekeren van toegang tot
grondstoffen en het verkrijgen van kennis en macht. Net zoals bij relaties tussen
mensen wordt vaak aangenomen dat ook IOR's afhankelijk zijn van face-to-face
contacten en daannee ook van geografischc nabijhcid.
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Een andere overeenkomst tussen mensen en organisaties is dat ook organisaties
verhuizen. Jaarlijks zoekt ongeveer 80~o van alle organisaties een nieuwe
vestigingslocatie. Als we de analogie met personen doortrekken, lijkt het
aannemelijk dat ook voor organisaties een verhuizing een ingrijpende gebeurtenis
kan zijn. Het bestaande onderzoek aangaande de oorzaken en gevolgen van
verhuizingen bij organisaties kent echter enkele beperkingen. Er is weliswaar
relatief uitvoering onderzoek gedaan naar de oorzaken van verhuizingen van
organisaties, maar dit onderzoek houdt geen rekening met IOR's, en kijkt
voornamelijk naar karakteristieken van het gebouw waarin een bedrijf gevestigd
is (zoals de representativiteit van het gebouw) en de karakteristieken van de
locatie (zoals het aantal beschikbare parkeerplaatsen). Naar de gevolgen van
verhuizingen van organisaties voor hun prestaties is nauwelijks onderzoek
gedaan. Het weinige onderzoek dat er is kent vele beperkingen, waaronder het feit
dat ook dit onderzoek geen rekening houdt met het bestaan van IOR's.
Concluderend kunnen we stellen dat zowel in de literatuur over de oorzaken van
bedrijfsverhuizingen als in de literatuur aangaande de gevolgen van deze
verhuizingen een relationele dimensie ontbreekt. In dit proefschrift is een poging
gedaan om dit hiaat in de literatuur op te vullen. De overkoepelende
onderzoeksvraag luidt dan ook:

"Wat zijn de oorzaken en de gevolgen van bedrijfsverhuizingen en tivat is de rol
ran inter-oiganisatorische relaties en geografische ruitnte in deze context?"

Dit proefschrift richt zich op de rol van IOR's bij: a) de beslissing van bedrijven
om te verplaatsen en, b) de gevolgen van deze verplaatsingen voor de prestaties
van deze bedrijven. Om de eerder geschetste analogie met het spinnenweb door te
trekken, het is de vraag hoe plakkerig het spinnenweb is en in welke mate het
verlaten van het web nadelige effecten heeft voor de spin zelf. Om inzicht te
krijgen in deze materie zijn theoretische benaderingswijzen uit de economische
geografie en de organisatiewetenschappen gecombineerd in modellen. Deze
multidisciplinaire modellen zijn vervolgens getoetst.

Dit onderzoek draagt op drie specifieke manieren bij aan de reeds bestaande
literatuur. Allereerst maakt dit onderzoek het mogelijk om de klassieke (re)locatie
theorie aan te vullen met inzichten uit de organisatiewetenschappen. Tot nu toe
werden relevante inzichten uit dit wetenschapsveld grotendeels genegeerd. Ten
tweede kan het onderzoek inzicht bieden in veranderingen in IOR's. Tot slot biedt
het onderzoek inzichten in de effecten van IOR's op het gedrag van organisaties,
bekijkt het deze IOR's in een ruimtelijk perspectief en verkent het een potentieel
negatief effect van IOR's. De bestaande literatuur over tot IOR's richt zich
voornamelijk op het verklaren van het ontstaan van IOR's, bekijkt deze relaties
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vaak zonder ruimtelijke context en richt zich voornamelijk op de positieve
effecten van deze relaties. Het beantwoorden van de voorafgaande
onderzoeksvraag is ook praktisch gezien bijzonder relevant aangezien het aantal
bedrijven dat verhuist ongekend groot is, terwijl tegelijkertijd de rol van IOR's
ook groter is dan ooit tevoren.

In het vervolg van deze samenvatting zal eerst een overzicht gegeven worden van
de theoretische studies die uitgevoerd zijn om bovengenoemde multidisciplinaire
modellen te construeren. Vervolgens zal de toetsing van de modellen besproken
worden en tot slot zullen de bevindingen teruggekoppeld worden naar de
bovenstaande onderzoeksvraag.

Theoretisch onderzoek
Door verschillende processen die de laatste decennia hebben plaatsgevonden,
zoals globalisering en elkaar steeds sneller opvolgende technologische
vernieuwingen, is het belang van relaties tussen organisaties en de locaties van
bedrijven belangrijker geworden voor hun functioneren. De toegenomen
complexiteit en dynamiek van de economie in het algemeen maakt het voor
organisaties steeds moeilijker om alle relevantie kennis en grondstoffen zelf te
bezitten. Om toch succesvol in te kunnen spelen op nieuwe ontwikkelingen,
wenden bedrijven zich steeds vaker tot samenwerking met andere organisaties.
Tevens proberen bedrijven steeds meer te profteren van de voordelen van
ruimtelijke specialisatie. Bij dit laatste valt in Nederland te denken aan regio's
zoals food-valley (Wageningen) of de high-tech campus (Eindhoven).

Ingegeven door dit groeiende belang van IOR's en de locatie van een bedrijf is
in hoofdstark 2 onderzocht wat de bestaande literatuur over bedrijfsverhuizingen
zegt over de hierboven besproken ontwikkelingen. Om hier inzicht in te krijgen is
een overzicht gemaakt van de literatuur over de gevolgen van
bedrijfsverhuizingen voor de prestaties van de desbetreffende bedrijven. Uit dit
overzicht blijkt dat de bestaande literatuur niet of nauwelijks rekening houdt met
de hierboven genoemde ontwikkelingen, maar ze bedrijven vaak beschouwt als
geïsoleerde actoren die zomaar van de ene naar de andere plek kunnen worden
verplaatst.

Voor bedrijven zou, net als voor personen, kunnen gelden dat zij problemen
ondervinden bij het in stand houden van hun relaties na een verhuizing. De impact
van een verhuizing is vooral afhankelijk van de manier waarop bedrijven in IOR's
omgaan met en beïnvloed worden door (radicale) veranderingen in inter-
organisatorische netwerkstructuren. Anders gezegd, wat gebeurt er met een
netwerk als bijvoorbeeld een lid van het netwerk verhuist, failliet gaat of nieuwe
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relaties aangaat. In hoo ástuk 3 is geïnventariseerd wat hier in de literatuur over
bekend is.

Uit deze inventarisatie blijkt dat er vooral veel bekend is over de motieven van
bedrijven om relaties aan te gaan of te beëindigden. Veel minder is er echter
bekend over de manier waarop netwerken als geheel op veranderingen reageren .
Tevens is relatief weinig bekend over wat de effecten zijn van veranderingen in
netwerken op het functioneren van bedrijven in deze netwerken. Een van de
belangrijkste bevindingen van deze inventarisatie is dat IOR's en
netwerkstructuren neigen zichzelf in stand te houden. Deze neiging, ook wel
inter-organisatorische inertie genoemd, leidt tot een grote mate van
padafhankelijkheid bij de ontwikkeling van IOR's en netwerken. Het gevolg
hiervan is dat veranderingen in (het functioneren van) deze relaties en netwerken,
bijvoorbeeld als gevolg van een bedrijfsverhuizing, grote negatieve gevolgen
kunnen hebben voor de bedrijven die athankelijk zijn van deze relaties en
netwerken.

Uit deze algemene inzichten in (de gevolgen van) veranderingen in netwerken
vallen twee mogelijke hypotheses met betrekking tot bedrijfsverhuizingen af te
leiden. Allereerst lijkt het waarschijniijk dat de kans dat een bedrijf zal verhuizen
kleiner is naarmate dat bedrijf ineer betrokken is in IOR's. Een verhuizing zou
immers (het functioneren van) de IOR's van het desbetreffende bedrijf in gevaar
kunnen brengen. Vervolgens lijkt het waarschijnlijk dat, indien een bedrijf toch
besluit te verhuizen, een verhuizing een (tijdelijk) negatief effect heeft op de
prestaties van deze bedrijven. Deze twee hypotheses zijn in het empirische
gedeelte van het proefschrift aan toetsing onderworpen.

In de hoofdstukken 2 en 3 is, evenals in het merendeel van de literatuur over
IOR's, gewerkt vanuit de aanname dat geografische nabijheid noodzakelijk is
voor het tot stand komen en functioneren van IOR's. De laatste jaren zijn er
echter steeds meer wetenschappers die deze aanname ter discussie stellen. Net
zoals telefoon, internet en e-mail ervoor gezorgd hebben dat het voor personen
gemakkelijker is om contact te houden en informatie uit te wisselen over grote
afstanden, zouden deze technologieën ook organisaties in staat kunnen stellen om
samen te werken over grotere afstanden. In de literatuur over inter-
organisatorische samenwerking is echter sprake van een wildgroei aan criteria
waaraan organisaties zouden moeten voldoen om succesvolle samenwerking over
grote geografische afstanden mogelijk te maken. In hoofdstuk 4 is een
systematische analyse gemaakt van deze criteria. Aan de hand van deze analyse
worden drie dimensies van inter-organisatorische samenwerking die relevant zijn
voor het functioneren van deze samenwerking voorgesteld, te weten: geografische
nabijheid, organisatorische nabijheid en technologische nabijheid. De eerste twee
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dimensies bepalen vooral de mogelijkheid tot samenwerking, terwijl de derde
dimensie de potentiële waarde van een samenwerking bepaalt. De eerste twee
dimensies zijn substituten. Dit houdt in dat de noodzaak van geografische
nabijheid vervalt als bedrijven werken volgens overeenkomstige organisatorische
routines. Technologische nabijheid is een indicator voor de complementariteit van
kennis en vaardigheden van de samenwerkingspartners en bepaalt de potentiële
waarde van een samenwerking. De rol van deze drie dimensies is gemakkelijk te
illustreren met een voorbeeld.

De kans dat mensen in gesprek raken en ontdekken dat ze (veel) van elkaar
kunnen leren is groter als mensen elkaar relatief vaak lijfelijk ontmoeten
(geogratïsche nabijheid). Echter, mensen die een hobby, vak of interessegebied
delen kunnen ook via, bijvoorbeeld, het internet (zoekmachines, fora of
chatboxen) met elkaar in contact komen en zo, zonder elkaar ooit face-to-face te
ontmoeten, veel met elkaar gemeen hebben (organisatorische nabijheid). Met
andere woorden, beide vormen van nabijheid maken contact mogelijk en kunnen,
ook in het geval van organisaties, tot samenwerking leiden.

Niet elke samenwerking is echter even waardevol. Twee mensen met een
identieke opleiding atkomstig uit hetzelfde gezin kunnen in de regel relatief
weinig van elkaar leren (bijvoorbeeld twee samenwerkende broers die allebei
advocaat zijn, aan dezelfde universiteit gestudeerd hebben en grotendeels
dezelfde vrienden hebben). Naarmate de verschillen in opleiding en achtergrond
groter worden, valt er meer van elkaar te leren en wordt de waarde van
samenwerking groter (als bijvoorbeeld van de twee samenwerkende advocaten er
een Europees en een Amerikaans is). Echter, wanneer de verschillen een bepaalde
grens overschrijden, wordt het nagenoeg onmogelijk om nog van elkaar te leren
simpelweg doordat mensen elkaar niet begrijpen en elkaars kennis niet kunnen
toepassen in hun eigen activiteiten (denk bijvoorbeeld aan een samenwerking
tussen een advocaat uit Europa en een hartchirurg uit Zuid-Amerika). Een
soortgelijke redenering geldt voor samenwerking tussen organisaties.

Bovenstaande beweringen zijn weliswaar gebaseerd op inzichten uit de
wetenschappelijke literatuur, maar zijn nog niet of nauwelijks getoetst. Vandaar
dat deze niet voor waar aangenomen kunnen worden maar leiden tot de
hypotheses dat: a) de noodzaak voor geografische nabijheid teniet kan worden
gedaan door (het creëren van) organisatorische nabijheid, en b) de waarde van een
inter-organisatorische samenwerking volgens een omgekeerd U-verband
samenhangt met de technologische nabijheid van de samenwerkingspartners.

Op basis van de hoofdstukken 2, 3 en 4 kan gesteld worden dat de huidige
literatuur over bedrijfsverplaatsingen niet of nauwelijks rekening houdt met het
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van een bedrijf geeft een meer complete verklaring van het effect van
bedrijfsverplaatsingen op bedrijfsprestaties dan op basis van de tot nu toe
beschikbare modellen mogelijk was.

Conclusies
Het in dit proefschrift gepresenteerde onderzoek had als overkoepelend doel te
achterhalen wat de oorzaken en gevolgen zijn van bedrijfsverplaatsingen en wat
bij deze bedrijfsverplaatsingen de rol is van geografische ruimte en IOR's. Voor
dit doel zijn vanuit diverse theoretische perspectieven interdisciplinaire modellen
ontwikkeld waarmee een zo compleet mogelijke verklaring kan worden gegeven.
Al deze modellen hebben gemeen dat ze een expliciete ruimtelijke en inter-
organisatorische component bevatten.

Uit de empirische toetsing van deze modellen blijkt dat zowel de locatie van
een bedrijf als de (kenmerken van) de IOR's die het bedrijf onderhoudt een grote
rol spelen bij de beslissing om te verhuizen en de gevolgen van een dergelijke
verhuizing. De belangrijkste conclusie met betrekking tot de oorzaken van
bedrijfsverhuizingen is dat bedrijven met veel IOR's een ruimtelijk lock-in effect
ervaren (i.e. minder snel verhuizen), maar dat dit effect teniet kan worden gedaan
door de karakteristieken van deze IOR's (i.e. hoge niveaus van organisatorische
nabijheid). Met betrekking tot de consequenties van een verhuizing voor de
prestaties van een bedrijf, kan geconcludeerd worden dat veranderingen in de
locatie en in de IOR's van een bedrijf een grote rol spelen. Deze rol is echter vrij
gecompliceerd en hangt onder andere af van de richting en de afstand van de
verplaatsing. Opvallend is dat hoge niveaus van organisatorische nabijheid een
organisatie kunnen beschermen tegen de negatieve gevolgen van het hebben van
(veel) IOR's. Dit effect wordt veroorzaakt doordat hoge niveaus van
organisatorische nabijheid IOR's minder athankelijk maken van geogratische
nabijheid.

Terugkijkend op de doelstelling van dit onderzoek kan geconcludeerd worden dat
de vooraf gespecificeerde (wetenschappelijke) bijdragen van het onderzoek
gerealiseerd zijn. Aan de klassieke (re)locatietheorie is een inter-organisatorisch
perspectief toegevoegd waarvan empirisch is aangetoond dat dit de verklarende
waarde van de gebruikte modellen significant vergroot. Er is inzicht ontstaan in
(de effecten van) veranderingen in netwerken, waarbij de belangrijkste conclusie
is dat IOR's zichzelf in stand neigen te houden door het veroorzaken van
ruimtelijke inertie. Eveneens is er expliciet aandacht besteed, zowel theoretisch
als empirisch, aan potentiële negatieve uitkomsten van netwerken in een
ruimtelijke context.
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Zoals elk onderzoek, kent ook dit onderzoek enkele beperkingen. Zo is het
empirische gedeelte van dit proefschrift slechts gebaseerd op data uit één branche.
Om verdere generaliseerbaarheid van de bevindingen te toetsen zou dit onderzoek
herhaald moeten worden binnen andere sectoren.

Ook is het empirische gedeelte van het onderzoek gebaseerd op cross-
sectionele data en niet op longitudinale data. Hierdoor is het moeilijker, of ze(fs
onmogelijk, om bepaalde effecten waar te nemen. Zo is het in het gebruikte
design bijvoorbeeld niet mogelijk om het faillissement van een bedrijf als gevolg
van een verhuizing waar te nemen. Hierdoor zou het zo kunnen zijn dat de
effecten van een verhuizing te positief ingeschat zijn.

Verder kan het feit dat bedrijven met veel relaties minder snel verhuizen
(hoofdstuk 5) de analyse van de effecten van bedrijfsverhuizingen verstoren. Dit
zelfselectie-effect kan mede verklaren waarom er geen grote negatieve gevolgen
van bedrijfsverhuizingen op korte termijn zijn gevonden.

Het uitgevoerde onderzoek werpt, zoals gebruikelijk, net zoveel vragen op als het
beantwoordt. Overtuigend is echter aangetoond dat het gebruik van
multidisciplinaire modellen waardevol is. Deze modellen zouden gebruikt kunnen
worden (als basis) voor toekomstig (longitudinaal) onderzoek naar het effect van
(veranderingen in) geografische ruimte en inter-organisatorisch relaties op het
gedrag en de prestaties van organisaties. Deze modellen zijn het gereedschap voor
wetenschappers die dit zowel wetenschappelijk als maatschappelijk relevante
onderzoeksveld willen ontginnen.
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Appendix 1: Sun~ev (In DutchJ

Toelichting bij deze vragenlijst

In deze vragenlijst komen verschillende soorten vragen voor. Ten eerste zijn er open vragen waarop,
indien mogelijk, een concreet antwoord gegeven moet worden. Soms dient u de antwoorden op deze
open vragen in een tabel in te vullen. Vervolgens zijn er vragen waarbij u kunt kiezen uit meerdere
standaard antwoordmogelijkheden. Bij deze vragen verzoeken wij u slechts 1 antwoord aan te
kruisen, tenzij expliciet anders aangegeven bij de desbetreffende vraag. Tenslotte zijn er enkele
stellingen waarover uw mening gevraagd wordt. Bij deze stellingen dient u in een tabel aan te geven
in hoeverre u het eens bent met de desbetreffende uitspraak.

Belangrijk is het feit dat alle vragen in deze enquéte betrekking hebben op de vestiging waar u
werkzaam bent. Voor kleinere bedrijven zal dit veelal samenvallen met de onderneming als geheel,
maar voor grotere bedrijven is dit niet altijd het geval. Houdt u dit alstublieft in gedachten bij het
beantwoorden van de vragen.

Zoals aangegeven in de begeleidende brief zijn de resultaten van dit onderzoek zowel relevant voor
de wetenschap als voor het bedrijfsleven. Mocht u interesse hebben in een samenvatting van de
uitkomsten van dit onderzoek, kruis dan het onderstaande hokje aan en een geef a.u.b. uw e-mail
adres. U ontvangt dan ter zijner tijd een overzicht van de belangrijkste resultaten.

~ Ik heb interesse in de onderzoeksuitkomsten. Stuur een samenvatting hiervan naar:
..................................................~..............................................

Wilt u na het invullen van deze vragenlijst, deze zo spoedig mogelijk (bij voorkeur voor 17-02-2006)
retourneren met behulp van de bijgevoegde antwoordenvelop. Een postzegel is hiervoor niet nodig.

Bij voorbaat bedankt voor de moeite.

Bijlagen: - begeleidende brief
- antwoordenvelop
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dppendix 1: Survev (In Dutda)

Allereerst volgen enkele vragen over algemene karakteristieken van uw vestiging en de ontwikkeling van
uw vestiging. Vul de antwoorden in of kruís aan wat van toepassing is.

In welk jaar is uw vestiging opgericht?
.............................................................................. q1

2. Is uw vestiging zelfstandig of maakt het deel uit van een concern?

C Zelfstandig (D) ~ Deel van een concern (1) q2

3. Hoeveel arbeidsplaatsen telde uw vestiging (omgerekend naar voltijds arbeidsplaatsen) aan het einde

van de onderstaande jaren?

zooa
Werknemersomvang (in F.T.E.'s) ~ q3a

2005
q3b

4. Hoe groot was de omzet van uw vestiging ( in duizenden ~) in de onderstaande jaren?

I zooa I zoos
Omzet (in duizenden é) qaa qab

5. Hoe groot was de winst na belasting van uw vestiging (in duizenden ~) in de onderstaande

jaren?

Winst na belastingen (in duizenden E)

2004 2005
q5a q5b

De volgende vragen gaan over karakteristieken van het gebouw en de omgeving van uw vestiging. Vul de

antwoorden in of kruis aan wat van [oepassinq is.

6. Is het pand waarin u gevestigd bent een huur- of een kooppand?

C Huur (0) C Koop (1) q6

7. Is er binnen uw huidige gebouw voldoende ruimte voor de groeiluitbereiding van uw vestiging in de

komende twee jaar (2006-2007)?
~ Ja (0) ~ Nee (1) q7

8. Wat is de gemiddelde reistijd (in minuten) tussen uw vestiging en de volgende voorzieningen? Kunt u

ook aangeven of deze faciliteit relevant is voor (medewerkers van) uw vestiging?

Type faciliteit Reistijd ( in minuten) Relevant

ja nee
Schiphol q8at ( 1) (0) q8a2

Haven van Rotterdam q8b1 ( 1) (0) q8b2

Snelwegoprit q8b1 ( 1) (0) q8c2

Intercity-treinstation q8b1 ( 1) (0) q8d2

Bushatte q8b1 (1) (0) q8e2
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Appendix 1: Survev (!ft Dutch)

De volgende vragen hebben betrekking op de relaties die uw vestiging onderhoudt met andere
organisaties. Vul de antwoorden in of kruis aan wat van toepassing is.

9. Welk deel van de omzet wordt afgezet binnen een straal van 20 kilometer van uw vestiging? q9

~Otot2ol (1)

~ 21 tot 40I (2)

0 41 tot 60I (3)

~ 61 tot 80I (4)

~ 81I of ineer (5)

10. Welk deel van de ingekochte goederen wordt ingekocht bij leveranciers binnen een straal van 20

kilometer van uw vestiging? q10

CJOtot20"~ (t)

~ 21 tot 400~0 (2)

0 41 tot 600~0 (3)

f7 61 tot 80 ~ (4)

~ 81 Io of ineer (5)

11. Waar haalt uw vestiging de informatie en kennis vandaan die gebruikt wordt bij het ontwikkelen van

nieuwe of verbeterde producten enlof diensten?

Kunt U per type bron aangeven van hoeveel verschillende bronnen uw vestiging de afgelopen twee jaar

gebruik heeft gemaakt en hoeveel van deze bronnen zich bevinden binnen een straal van 20km van uw

vestiging? Tot slot willen wij u vragen voor elk van deze bronnen het relatieve belang voor de
vernieuwing van uw producten en diensten te rapporteren.

..................................................................................................................................................................................................................................
Voorbeeld: Stel uw vestiging gebruikt de kennis van 3 universiteiten bij het vemieuwen van uw producteNdiensten.

Hiervan is 1 universiteit gelegen binnen 20km van uw vestiging en, gemiddeld genomen, is de kennis van deze

universiteiten van klein belang voor de vemieuwing van uw productenldiensfen. U vutt dan in de tabel het volgende in.

Aantal Aantal binnan
Belang voor vernieuwing productenldiensten

Bron van informatíe en kennis Klein Geen grooU geen
bronnen 20 km Groot belang

belang klein belang

Voorbeeld: Universiteiten en HBOs 3 1

~:................................................................................................................................................................................................................................ i

Aantal Aantal binnen
Belang voor vernieuwing producfenldiensten

Bron van informatie en kennis
bronnen 20 km

Klein

belang

Geen grooU geen

klein belang
Groot belang

Eigen concem (andere vestigingen) q11a1 qtta2 qtta3 -- (1) (2)

Nieuwpersoneel q11b1 n.v.t. q1163 -(1) (2)

Klanten q11c1 q11c2 q11c3 --(1) ~(2)
Leveranciers q11d1 q11d2 q11d3 -. (1) (2)

Concurrenten q11e1 q11e2 qNe3 -(1) (2)

Privateconsultants q11N q11P1 qNf3 ~.-~(7) ~~..(2)

Publiekeonderzoeksinstellingen q11g1 q11g2 q11g3 (7) ~(2)

Universiteilen en HBOs q11h1 qtth2 q11h3 ~~(7) ~(2)

Regionaleontwikkelingsmaatschappijen q11k1 q11k2 q11k3 -:(1) (2)

Brancheorganisaties q1111 q1112 q1113 ~-. (1) ~ (2)

Patenten q11m1 n.v.t q11m3 -(1) ~ (2)

Electronische informatie ( intemet e.d.) q11M n.v.t. q11n3 ~(1) (2)

Conferenties, beurzen en vakliteratuur q11o1 n.v.t q11o3 -. (1) -- (2)
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Appendix 1: Szirveti~ (In Dnlch)

12. Heeft uw vestiging in de periode 2004-2005 in samenwerking met een andere organisatie verbeterde of

nieuwe producten ontwikkeld? Zo ja, hoeveel van dit soort innovatieve samenwerkingsverbanden heeft

uw vestiging de afgelopen twee jaar gehad?

C Ja, namelijk:................... C Nee (ga naar vraag 18) (0) q12

De volgende vragen hebben betrekking op uw belangrijkste innovatieve partner. Indien uw vestiging meer

dan één innovatieve partner heeft dan verzoeken wij u uitsluitend de belangriikste innovatieve partner te

kiezen als basis voor de antwoorden op deze vragen.

13. Wat voor type organisatie is uw belangrijkste innovatieve partner? q13

Private Publieke Universiteit Branche Regionale
Klant Leverancier Concurrent consultant onderzoeks- of HBO Organisatie Ontwikkelings

instelling Maatschappij

o a u C C C ~ C

14. In welke gemeente is deze partner gevestigd? (indien in het buitenland ook de naam van het land

vermelden a.u.b.)
................................................................................. q14a8b

15. Hoe lang (in maanden) bestaat de relatie met deze partner al?

Maanden q15

16. Hoe vaak heeft u contact met deze partner? q16

C Dagelijks (5) C Enkele keren per week (4) C Wekelijks (3) D Maandelijks (2)

C~ Minder dan Maandelijks (1)

17. In i~oeverre zijn de volgende stellingen van toepassing op de relatie tussen uw vestiging en uw

belangriikste innovatieve partner?

helemaal niet niet mee niet eens I mee helemaal
mee eens eens niet oneens eens mee eens

Ik werk met deze partner op veel verschillende D D D G ~ q17a
terreinen samen.
Ik vertrouw deze artner volkomen D O a C : q1~b

De relatie tussen mijn vestiging en deze partner q1~o
kenmerkt zich door veel planningen en schriftelijke 0 C C C 0
verantwoordin .
Zowel mijn vestiging als deze partner hebben grote q17d
investeringen gedaan om deze samenwerkíng C ~ O C ~
soe el te laten verlo en.
Met deze partner kan ik makkelijk dagelijks face-to- ~ ~, ~ „ 0 q1~e
Face contact onderhouden
Ik heb contacten met dezelfde partijen (b.v. klanten, q1~f
concurrenten, etc.) waarmee mijn partner contacten 0 C C ~~ C
heeft
Deze partner werkt volgens dezelfde q1~9
organisatorische norrnen en waarden als mijn C U O C ~
vesti in
Deze partner heeft een organisatiestructuur die sterk

'
~ ~J C D 0 q1~h

n vestí inovereenkomt met die van mi
De kennis waarmee deze partner werkt lijkt op de

'
iJ 0 D D L q17k

n vesti in wordt ewerktkennis waarmee binnen mi
Deze partner werkt met dezelfde i D C 0

q1~1
technolo iela aratuur als mi n vesti in -
De kennis die uítgewisseld wordt met deze partner is q17m
vaak schriftelijk vastgelegd (in rapporten, boeken, C ~ 0 C C
faxen e.d.)
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Appendix 1: Sun~ev (!n Dutch)

De volgende vragen hebben betrekking op de verhuisgeschiedenis van uw vestiging en op de kans dat

uw vestiging in de toekomst zal verhuizen. Vul de antwoorden in of kruis aan wat van foepassing is.

18. Is uw vestiging sinds de oprichting verhuisd? q18

~ Ja (1) ~ Nee (ga naar vraag 22) (0)

19. Kunt u in onderstaande tabel de verhuisgeschiedenis van uw vestiging weergeven door aan te
geven wanneer, en tussen welke gemeentes (inclusief postcode) uw vestiging is verhuisd?

Jaar van

verhuizing

Oorspronkelijke gemeente Oorspronkelijke

postcode

Nieuwe gemeente Nieuwe

postcode

q19a1 q19a2 q19a3 q79a4 q19a5
q19b1 q19b2 q19b3 q19b4 q19b5
q79c1 q19c2 q19c3 q79c4 q19c5

20. Is de afstand tot uw belangrijkste innovatieve partner door de meest recente verhuizing van uw

vestiging toegenomen, afgenomen of gelijk gebleven? q20

~ Toegenomen (1) ~ Afgenomen (-1) -~ Gelijk gebleven (0)

De volgende vraag heeft betrekking op alle samenwerkingsrelaties (zie vraag 12) en niet meer uitsluitend
op alleen de belangrijkste, zoals bij de voorgaande vragen het geval was.

21. Wat heeft uw vestiging tijdens de meest recente verhuizing gedaan met de samenwerkingsrelaties die

het destijds had? Er ziin meerdere antwoorden mogeliik q21
r~ Alle destijds bestaande relaties zijn beëindigd en nieuwe relaties zijn opgebouwd (1)

~ Alle destijds bestaande relaties zijn gehandhaafd (2)

!, De belangrijkste relaties zijn gehandhaafd, anderen zijn beeindigd (3)

~ De belangrijkste relaties zijn gevraagd mee te verhuizen met mijn bedrijf (4)

~ Anders, namelijk :.................................................................................................................. (5)

22. Hoe waarschijnlijk is het dat uw vestiging in de komende twee jaar verhuist?

C7 Ol: een verhuizing in deze periode is uitgesloten (0)

~7 1 tot 10~; een verhuizing in deze periode is zo goed als uitgesloten (1)

~ 11 tot 25 ~: er bestaat een kleine kans op verhuizing (2)

~ 26 tot 50 ~; er bestaat een redelijke kans op verhuizing (3)

~ 51 tot 75 ~: er bestaat een redelijk grote kans op verhuizing (4)

O 76 tot 90I ; er bestaat een grote kans op verhuizing (5)

~ 91 tot 99I ; een verhuizing in deze periode is zo gced als zeker (6)

0 100~; een verhuizing in deze periode staat vast (7)

q22

23. Indien uw vestiging zou vertluizen, waar zou u dan zoeken naar een nieuwe locatie? ? q23

0 In dezelfde gemeente (1)

u In dezelfde provincie (2)

~ Binnen Nederland (3)

~ Binnen Europa (4)

O Elders, namelijk............ (5)
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Appendi.r 1: S:Irvey (In Dutch)

De laatste se? ~. ragen heeft betrekking op de innovativiteit van uw vestiging. Vul de antwoorden in o(kruis

aan wat van foeu~rssin4 is.

24. Onderzoeks- en ontwikkelingsactiviteiten kunnen in een aparte onderzoeksafdeling worden uitgevoerd,

maar ook in andere afdelingen, bijvoorbeeld de verkoopafdeling die een nieuw product of

dienstontwikkelt. Voert uw vestiging eigen onderzoeks- en ontwikkelingsactiviteiten uit? q24

~ Ja, in een aparte afdeling (2) Ci Ja, niet in een aparte afdeling (1) ~ Nee (ga naar vraag 27) (0)

25. Hoeveel voltijds arbeidsjaren zijn in 2005 binnen uw vestiging aan onderzoeks- en

ontwikkelingsactiviteiten besteed? q25

................................. voltijds arbeidsjaren

26. Welk deel van de totale omzet van uw vestiging is in 2005 uitgegeven aan onderzoeks- en

ontwi kkel i ngsactiviteiten?

~ q26

27. Welk percentage van het personeel van uw vestiging heeft een HBO of universitair diploma?
................................. ~ q27

28. Heeft uw vestiging de afgelopen twee jaar nieuwe of verbeterde producten of diensten ontwikkeld?

C: Ja (1) ~~ Nee ( ga naar vraag 31) (0) q28

29. Welk percentage van de door uw vestiging geproduceerde producten of diensten is, ten opzichte van

twee jaar geleden, min of ineer onveranderd gebleven, welk deel is gedeeltelijk vernieuwd en welk deel

is ingrijpend vernieuwd of nieuw ingevoerd?

Welk percentage van de omzet van uw vestiging wordt behaald met de bovengenoemde categorieën

producten en diensten? Let op! Deze percentages dienen op te tellen tot 100r.

Type producUdienst

Min of ineer onveranderd gebleven

Gedeeltelijk vernieuwd

Ingrijpend vernieuwd of nieuw ingevoerd

Percentage productenldiensten
q29a1~
q29b1I
q29c1 ~

100~

q29a2 ~

q29b2I

q29c2I

100I

30. Heeft uw vestiging de afgelopen twee jaar producten of diensten ontwikkeld die niet alleen nieuw zijn

voor uw vestiging, maar ook voor de markt als geheel?
0 Ja (1) í~ Nee (0) q30

31. Heeft uw vestiging de afgelopen twee jaar nieuwe of verbeterde productieprocessen in gebruik

genomen?

CJ Ja ( 1) ~ Nee ( ga naar vraag 33) (0) q37

32. Welk percentage van de door uw vestiging gebruikte productieprocessen is, ten opzichte van twee jaar

geleden, min of ineer onveranderd gebleven, welk deel is gedeeltelijk vernieuwd en welk deel is

ingrijpend vernieuwd of nieuw ingevoerd? Let onl Deze percentaaes dienen op te tellen tot 100~.

Type productieproces

Min of ineer onveranderd gebleven

Gedeeltelijk vemieuwd

Ingrijpend vemieuwd of nieuw ingevoerd

Percentage omzet

q32a ~

q32b~
q32c ~

100I

Percentage productieprocessen
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Apper7dix l: Survey (Iu Dulch)

33. Heeft uw vestiging de afgelopen twee jaar nieuwe patenten enlof octrooien ontwikkeld? Zo ja, hoeveel?

~ Nee (0) ~ Ja, namelijk ........................patenten enlof octrooien q33

Wilt u tenslotte, indien u daar geen bezwaar tegen heeft, onderstaande gegevens invullen, zodat wij u kunnen

bereiken bij eventuele onduidelijkheden? Deze gegevens zullen uiterst vertrouwelijk worden behandeld en onder

geen enkel beding worden verstrekt aan derden.

Deze enqué[e werd ingevuld door:

De heer I Mevrouw ..................................................................................................

Functie: ................ .......... .. ... ............ ... ....... . ............. . .. ...... ..... .. ..... .. . .. . . ...
Telefoonnummer :....................................................................................................

Voor het re[oumeren van deze vragenlijst kunt u gebruik maken van de bijgevoegde antwoordenvelop. Een

postzegel is hiervoor niet nodig. Mocht u deze envelop niet meer in uw bezit hebben dan kunt u de vragenlijst ook

kosteloos terugsturen naar:

Universiteit van Tilburg

Joris Knoben (kamer S158)

Antwoordnummer 412

5000 WB Tilburg

Mocht u naar aanleiding van deze enquète nog op- of aanmerkingen hebben, dan kunt u deze noteren in het

onderstaande tekstblok (eventueel kunt u verder schrijven op de achterkant). Elk commentaar is welkom.

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

.....................................................................................................................

Hartelijk dank voor uw medewerking!
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Propositions

Accompanying the thesis

A Spider and the Stickiness of its Web
The Causes and Consequences of Spatial Finn Mobility

Joris Knoben
September 14, 2007

Distance is not dead. If it ever was, it has reincarnated.

A firm and its location are similar to husband and wife; the rate of divorce
has increased sharply during the last decades and the break-up is often

painful, yet relieving (A modern version of Townroe 1976).

Serendipity, which is often argued to be one of the main determinants of
critical events in inter-organizational networks, can best be defined as
looking for a needle in a haystack and finding the farmer's daughter.

Inter-organizational relations and networks are like duct tape and "the
force"; they have a light side, a dark side, and they hold the universe

together (An extended version of Carl Zwanzig).

Multidisciplinary research will be one of the key sources of future
innovation in the social sciences.

The current adage "I publish, therefore I am" will result in a higher mortality
rate among, especially young, scientists.
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