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ABSTRACT: The proximity literature describes why geography matters for the innovative 

dynamics that take place in networks. The intention of this paper is to go one step further, 

namely to elaborate how these dynamics change the network, i.e. how distances are actually 

bridged. The paper elaborates three different dynamics that bridge distances: a connective 

dynamic that bases upon network position and governance of the network; a spatial dynamic 

that describes the implications of face-to-face interaction; and a cognitive dynamic that 

depicts learning processes. Upon these three dynamics, a proximity concept is elaborated that 

describes the change of relation as a process of bridging and generating distances. It is argued 

that distance in one dimension requires proximity in another dimension.  



Introduction 

Since Marshall’s fundamental pages on industrial districts, scholars from different disciplines 

have asked the question about the advantages of co-localisation. A particular strand in this 

discussion is the proximity concept. The notion “proximity” describes that and relations are 

neither spaceless nor bound to a particular place, but can be described by various dimensions 

of proximity and distance. The proximity concept contributes essentially to the understanding 

of economic co-ordination on different geographical scales and found way in many 

contributions that deal with the spatiality of networks (Morgan 1997, Boschma 2005, Zeller 

2004).  

Relations are dynamic and can change. New actors get in contact, while other parts of the 

network diminish. Coping with dynamics requires a proximity concept that not only explains 

the spatiality of networks but also their evolution (Glückler 2007). The existing proximity 

approaches describe the “proximity dynamics” (Torre and Rallet 2005) within the network. 

The intention of this paper is to go one step further, namely to elaborate how these dynamics 

change the network.  

A dynamic conceptualization of proximities requires two aspects. The first is a view on 

relations as continuum between proximity and distance. Relations are often described in a 

dichotomous way, either by proximity or distance, wich is defined as the non-existence of 

proximity. A step towards a conceptualization of proximities as continual variables is already 

illustrated in Boschma (2005), where he argues that both “too much and too little proximity 

may be harmful for effective interactive learning and innovation” (Boschma 2005: 62). The 

second aspect points to the very foundation of a dynamic proximity concept, namely how 

distances are actually bridged. The argument of the paper is that the bridging of distances is 

the crucial process in changing relations and that the bridging of distances takes place upon 

three distinct dynamics: a connective dynamic (Barabasi 2003, Burt 1992, Watts 2004) that 

bases upon the network position of actors and the governance of the network; a spatial 

dynamic (Torre and Rallet 2005, Storper and Venables 2004) that describes the implications 

of face-to-face interaction; and a cognitive dynamic (Johnson-Laird 1983, Nooteboom 1999a, 

Denzau and North 1994) that depicts learning processes. Upon these three dynamics, a 

proximity concept is elaborated that describes the change of relation as a process of bridging 

and generating distances, whereby bridging of distance in one dimension requires proximity 

in other dimensions.  



The paper proceeds as follows. The next section gives an overview on the proximity literature 

and indicates the interfaces for a dynamic conceptualisation. The third section elaborates on 

the different proximity dimensions. The interdependence of the different dimensions and how 

proximity in one dimension contributes to bridge distance in other dimensions is topic of the 

fourth section. The fifth section concludes. 

Approaching Proximities 

Different strands work with the notion “proximity”. The most prominent is the French 

proximity school. In the beginning of the 90s, French economists introduced a distinct 

approach on this topic that intended “to explain the nature of the effects of proximity and to 

contribute to the indigenization of the space variable in economic theory” (Torre and Gilly 

2000: 170). Their point of departure is the interaction between agents and how this interaction 

is influenced by proximity relations between them (Torre and Gilly 2000, Torre and Rallet 

2005, Rallet and Torre 1999). The intention of the French proximity school compares the 

differences in network externalities between co-located and distant actors. For this 

comparison the protagonists of this group elaborated two different kinds of proximities. One 

is geographical proximity and the other is organizational
1
 proximity:  

While organizational proximity deals with economic separation and relations in terms of the 

organization of production, geographical proximity deals with the separation in space and relation in 

terms of distance (Torre and Gilly 2000: 176). 

In contrast to the French approach that is confined to geographical, organizational and in 

some cases institutional proximity, other contributions have altered the proximity concept and 

elaborated several new proximities. Examples are relational, internal, virtual, technological 

and cognitive proximity (Boschma 2005, Zeller 2004). This enlargement and the application 

of the term “proximity” to different aspects beyond a purely interplay point to the manifold 

forms of relations and the variety of factors that affect interaction.  

The prime intention of the approach is to describe knowledge transfer and coordination 

between disperse and co-located actors at a particular point in time. As a rule, proximities are 

elaborated to illustrate comprehensively the interaction between actors. In these approaches, 

the proximities serve as explanans for a particular setting: proximities are the independent 

variables and explain the existence of interaction as dependent variable. This 

conceptualization often leads to the result that one proximity is influenced by other 

                                                 
1
 In recent publications, the term „organized proximity“ instead of organisational proximity is applied. Yet, both 

terms refer to the same aspects. For the sake of coherency the term “organisational proximity” is used in this 

paper.  



proximities  (see Knoben and Oerlemans 2006). Accordingly, if actors are close in one 

dimension, they are probably also close in one or more other dimensions.  

The overlap of boundaries becomes a conceptual problem, when the proximities are applied to 

changing relations. The following example may illustrate this effect. The taxonomy of Zeller 

2004) comprises institutional, cultural, organizational, relational, technological, virtual, 

internal, and external proximity. In his taxonomy, “cultural proximity is interrelated with 

institutional proximity” (ebd., 88) and bases upon “mutual knowledge” (ebd.). The “mutual 

knowledge” as basis for cultural proximity resembles the statement that actors “share the 

same knowledge” (ebd.), which is the basis of organizational proximity. Cultural proximity, 

additionally, goes together with “relational proximity [that] is shaped by cultural affinity” 

(ebd.) and influences “technological proximity [that] depends mainly on institutional and 

cultural proximity” (ebd.). Therefore, the enhancement of cultural proximity would lead to a 

direct increase of organizational, relational, institutional and technological proximity. Yet, 

cultural proximity not only is part of, but also influenced by, other proximities. Concluding, 

an increase of cultural proximity would not only influence other proximities, but the increase 

of the other proximities would lead to an increase in cultural proximity that again affects other 

proximities. In the end, actors are proximate in all dimensions.  

Knoben and Oerlemans (2006) analysed the existing literature on proximities with the 

intention to reduce the ambiguity of the concept, to avoid overlaps between the different 

proximities and to elaborate the relevant proximity for inter-organisational collaboration. 

They found out that three dimensions are sufficient: geographical, organizational and 

technological proximity. But their conceptualization also aggravates a dynamization. Their 

dimensions, indeed, have little overlap. This proximity is a kind of residuum for everything 

that is neither technological nor geographical. Organizational proximity comprises knowledge 

embodied in organizational routines and culture as well as the organizational structure where 

interaction takes place. And the change of firm culture follows different logics than the 

change of firm structures.  

Despite these ambiguities, there are several applications of the proximity concept to describe 

changing relations.  Rallet and Torre (1999) described changing network configurations in 

three French regions. Zeller (2004) illustrated how Novartis and Roche established different 

research facilities to establish proximities to regional knowledge and to its competitors in an 

oligopoly market. Gilly and Wallet (2001) described the conversion of the aerospace defence 

industry in Bordeaux that was accompanied by a change of institutional, organizational and 



geographical extension of proximities between actors. The given examples grasp temporal 

dynamics by a comparison of the setting of relations at time t and with that in t’. In doing so, 

these approaches enable an understanding of different settings at particular points in time, 

they do not explain how the setting at t’ results from t. The causality of change between t and 

t’ is part of another theory in Gilly and Wallet (2001), the result of factors exogenous to the 

proximities like governmental action in Rallet and Torre (1999) or corporate strategy in Zeller 

(2004). However, both empirical studies (Gulati and Gargiulo 1999, Grabher 1993) and 

theoretical explanations (Glückler 2007, Barabasi 2003) show that relations follow path 

dependencies, i.e. proximities between actors at time t bear an influence on the proximities at 

time t’. These processes must be considered in a dynamic conceptualization of proximities. 

Therefore, the proximities that are able to describe dynamic relations must fulfill 

qualifications that distinguish them from existing approaches. Proximities are not only the 

basis for interaction, but also change during interaction. To be dynamic, the proximities must 

inherent a logic of change. To avoid mutual reinforcement, the proximity dimensions should 

be orthogonal to each other, i.e. it must be possible to change one proximity without another. 

These criteria require a reconceptualization of proximities. The elaboration starts with the 

element that unites all proximity concepts, namely the exchange of knowledge during 

interaction.  

Constructing Proximities 

The result of an interaction cannot be forecasted in advance. However, actors start an 

interaction with a particular intention like coordination of economic activities, acquisition of 

knowledge, generation of novelty, and exchange of goods and an expectation of a possible 

result. The expected result is the logic behind contact establishment and, accordingly, behind 

the underlying theory. Like in other proximity versions, a knowledge-based approach is 

applied in this paper. Actors interact with the intention to generate novelty or to co-ordinate 

their actions. Both intentions require the exchange of knowledge (Torre and Rallet 2005, 

Boschma 2005, Kirat and Lung 1999). Therefore, the starting point to elaborate proximities is 

the interaction within a dyadic relation and how interaction changes the relation.  

Cognition 

Interactions lead to a recombination of knowledge from different sources and new application 

of previously acquired knowledge. It is a social process that takes place between individuals. 

Nonaka and Takeuchi (1995), for example, termed Japanese firms “knowledge creating 

companies” because they institutionalized the recombination of knowledge by circulation of 



employees. They emphasise that the crucial units to analyse knowledge generating processes 

are individuals and their interactions.  

During interaction, knowledge is exchanged. Knowledge exchange implies that knowledge 

not only is articulated and transmitted, but also absorbed. Absorption requires a certain degree 

of mutual understanding between the sender and the receiver of knowledge, which depends on 

their cognitive categories. Every actor has a distinct perception of the world that originates 

from its personal history. The perception of the single actor depends on their mental models 

(Johnson-Laird 1983) that are “the internal representations that individual cognitive systems 

create to interpret the environment” (Denzau and North 1994: 4). When actors communicate, 

they depend on the compatibility of their interpretation of their environment, i.e. on their 

mutually shared mental models (Nonaka and Takeuchi 1995, Denzau and North 1994). 

Shared mental models describe a similarity of certain areas of knowledge. In doing so, shared 

mental models form a "common language" or a “platform” as a basis for communication. 

Shared mental models are both preconditions of meaningful communication. Denzau and 

North (1994) developed a sender/receiver - model to describe this process. The sender of an 

information, or an “idea” as Denzau and North (1994) call it, articulates and encodes the 

information on the basis of its mental models into a language. The receiver decodes the 

information and integrates its particular comprehension of the information it into its mental 

models. The more the idea matches to the mental models of the receiver, the easier it is to 

decode the idea (Mathieu et al. 2000). Concluding, “[i]f different individuals have similar 

models they are able to better communicate and share their learning” (Denzau and North 

1994, 4). 

While Denzau and North (1994) describe how actors efficiently communicate with each other, 

Nooteboom's (1999a) “cognitive distance” explains the result of interaction as a function of 

their communicability. Nooteboom's (1999b) central argument is that there is an optimal 

cognitive distance for innovation. 

For learning, partners should have on the one hand sufficient ‚cognitive distance’, i.e. possess 

different cognitive categories, to be able to capture knowledge that one could not have captured 

oneself, but on the other hand must be sufficiently close, in cognition and language, to enable 

meaningful communication (Nooteboom 1999b, 14). 

The closer the actors in cognitive terms, the better they are able to communicate, while their 

communicability decreases with cognitive distance. In contrast, the degree of novelty depends 

on the differences between the respective knowledge. Interaction in large cognitive distance 

results in more radical novelties than in small cognitive distance, whereas a high 



communicability is accompanied by a low degree of novelty. With the cognitive distance, 

Nooteboom (1999a) adds a relative element to the knowledge generating process, as the 

degree of novelty, respective the knowledge exchanged, depends on the cognitive distances 

between actors. Actors are in cognitive proximity, when their mental models are similar. The 

larger the differences in the mental models are, the larger is the cognitive distance. 

Mutual learning and knowledge exchange works on the cognitive distance. Basis for the 

cognitive distances are the shared mental models that can be influenced by knowledge 

exchange (Denzau and North 1994). Which knowledge is transferred and the degree it 

influences the cognitive proximity between actors depends on the actors themselves. Nonaka 

and Konno (1998) point to the influence of knowledge exchange on actions. In their model, 

the knowledge is explicated by articulation. This “explicit knowledge has to be embodied in 

action and practice” (Nonaka and Konno 1998, 45) to become active. Subsequently, the 

knowledge of the different actors adjusts, the actors become more proximate and 

communication becomes more efficient (Nooteboom 1999a).  

The degree of adjustment and what kind of knowledge adjusts depends on two factors. The 

first factor is the topic of the interaction, or the “idea” as Denzau and North (1994) would call 

it. During interaction only particular knowledge is activated, according to the topic of 

interaction. For example, an adjustment of technological knowledge requires the exchange on 

technology related issues. The second factor is the respective proximity between actors. The 

larger the distance between actors is, the larger the potential to decrease the distance and, 

accordingly, the larger the possible learning effects. There are few possibilities for further 

approximation, if actors are already close. In this case, interaction rather contributes to sustain 

the already achieved degree of proximity than enhances it.  

The cognitive distance comprises several kinds of knowledge (Wuyts et al. 2005). But only 

particular knowledge is of relevance in innovative activities, namely the kind of knowledge 

upon that novelty emerges. This kind of knowledge is termed technological knowledge in this 

paper. Technological knowledge comprises two aspects. The first aspect regards the 

technology itself and encompasses the technical and technological abilities to develop a 

certain product or to apply a certain process. The second aspect refers to the context of the 

technology, i.e. the environment in which new products are developed that also affects 

product development like knowledge about potential customers and markets. Shared 

technological knowledge comprises the common technological knowledge that enables a 

communication with the aim to generate novelty. The communicability depends on the 



complexity of the respective knowledge. For less complex technologies, less shared 

knowledge is necessary whereas highly complex technologies require a larger common basis 

(Sorenson et al. 2006). Consequently, not the pure amount of shared knowledge is important 

for mutual intelligibility, but the proportion of the shared knowledge in relation to the 

remaining non-shared knowledge. Actors are hence technological distant, if a respective 

understanding is not possible or would require additional learning processes. Technological 

distance decreases with the amount of different knowledge and the growth of shared 

knowledge.  

Beside technological knowledge, Interaction as social process also comprises other factors 

than that enhance both mutual understanding and willingness to interact. Maskell and 

Malmberg (1999: 180) note on this topic:  

To communicate tacit knowledge will normally require a high degree of mutual trust and 

understanding, which in turn is not only related to language but also to shared value and ‘culture’.  

This quote indicates that factors outside technological knowledge can create commonness 

between actors and influence the transfer of technological knowledge in spite of distance in 

another dimension. Often, interaction even depends and is shaped by factors outside a 

technological dimension. An example may clarify this. If a firm diversifies and goes in new 

markets, it has to acquire knowledge on new technologies. This knowledge is initially located 

in technological distance. Therefore, the technological knowledge on its own does not suffice 

to bridge the technological distance and communication with the aim to generate innovation is 

hardly possible under this condition. A substitution process exists between the technological 

knowledge necessary for novelty and knowledge that can facilitate mutual understanding 

independent of technological knowledge. Ettlinger (2003) gives an illustrative example for the 

substitution of different kinds of knowledge. She described in a thought experiment that 

employees transform emotional trust into a person into trust in the capacity of the person. In 

her example, knowledge from one area contributes to interaction in another area, i.e. 

proximity in one dimension can substitutes distance in another dimension. Substitution 

illustrates that despite distance in one dimension interaction can take place because of 

proximity of another dimension.  

These other dimensions can be of another than the technological realm. Direct and continuous 

contact between actors can result in advanced understanding between them. Common 

experiences and knowledge of the behavior of the other actor generate trust and facilitate 

communication. Working colleagues, members of the same club or fellow students are 



respective examples. In addition to this social knowledge that bases upon personal relations, 

common experiences and direct interaction and thus refers to the particular relation between 

actors, commonness can also emerge without a previous contact, for example by socialization. 

Different actors grow up with a comparable background although their socialization happened 

independently from each other. This common background facilitates interaction between 

people with comparable socialization. Saxenian and Hsu (2001) describe the effect of a 

common background on contact establishment with Taiwan-Chinese people in Silicon Valley. 

Members of this community immediately benefit from a large degree of mutual trust simply 

because of compatriotism. Additionally, the literature on industrial districts in the Third Italy 

emphasizes that the same traditions and the confidence that opportunistic behavior is 

penalized is a central feature of the interaction patterns within the districts (Piore and Sabel 

1984). This trust is confined to the actors in the district and it applies even if the collaborators 

did not previously know each other. The same effect can be observed in corporate cultures: 

similar corporate cultures may facilitate collaborations between firms, whereas different 

cultures can prevent collaboration, even if it was beneficial from an economic and 

technological perspective (Lane and Lubatkin 1998, Ferner et al. 2001). In addition, also 

emotional factors can hinder or facilitate communication. Emotional factors even enable 

actors to decide (Loasby 2001). Emotional factors cannot be subsumed under the notion 

“knowledge”. Nevertheless, they contribute, even if not to mutual understanding, to the 

willingness to interact and comprehend the other.  

While interaction results in an adjustment of the shared mental models they can also develop 

apart. When a particular interaction between two actors is cancelled, the “mental models 

would tend to diverge [….] if there were not ongoing communication with other individuals 

with a similar cultural background.” (Denzau and North 1994:14). Continual adjustment is 

especially necessary when the respective knowledge changes rapidly. Additionally, when 

actors cancel a particular interaction, other interactions can still take place. The continued 

interactions lead to an adjustment of the shared knowledge between the respective actors. 

Previously shared knowledge can be transformed in a new context and loose its old 

connotation.  

Connection 

Apart cognitive abilities and properties, action is shaped by the relational context. Network 

theories describe how actors get in contact according the structure of the network and their 

network position (Watts 1999), and the governance of the network (Granovetter 1985, Uzzi 



1997). Burt (1992) emphasises the importance to bridge structural holes between otherwise 

not connected networks. Actors that are positioned at structural holes form non-redundant 

ties. They connect networks that would have been separated otherwise, or connected by 

detour. Actors at structural holes profit from their position as they overview information 

flowing in different networks which gives them information advantage. They can profit from 

arbitrage between these networks, become attractive for other actors to connect to and in 

doing so can easily expand their own network, and they have a higher risk to create  “good 

ideas” (Burt 2004).through synthesising knowledge from different networks. 

While social network analysis focuses on the importance of structure of networks and position 

in networks, graph theory additionally describe how the structure of the network and the 

rationale behind its evolution affects the change of its single parts (Watts 2004, Barabasi 

2003).
2
 The overall structure of a network is normally situated between two extremes. The 

first extreme is the highly clustered network. This network consists of clusters of nodes, 

where every node is connected to every other node in the cluster, while the different clusters 

are separated. The average distance between each node within the cluster is small, but the 

average degree according to the whole network is endless, as the clusters are not connected. 

The second type of network is the random network. In this network, the connection between 

each node is chosen randomly. Accident connects every node to all other nodes in the network 

with the smallest possible degree of distance (Watts 1999). An intermediate type of network is 

the “small world” network (Watts 1999, Watts 2004, Baum et al. 2003). It consists of 

clustered nodes, but a few additional links between the clusters considerable reduces the 

average tie length. Thus, “a very small fraction of long-range shortcuts can lead to the 

coexistence of high local clustering and a small global length scale“ (Watts 1999: 524). The 

properties of „small world networks” both enable easy contacts within clustered parts of the 

network and connects  each node through few steps with all other nodes in network.  

There are several mechanisms of tie establishment in networks.
3
 In the clustered networks, 

new contacts emerge mostly within clusters. If node A is connected to B and C, it is highly 

probable, that a new contact emerge between B and C and that thus new contacts do not 

emerge randomly. This regularity is empirically proven by many case studies, for example for 

                                                 
2
 In its analytical reach, graph theory describes a connection between social and natural science as their 

protagonists argue that such different systems like economy, cells, the internet etc. all follow (at least to a certain 

extent) the same fundamental logics (Barabasi 2003, Watts 2004). 
3
 Ties can also decay. Burt (2000) show in a longitudinal study that the speed of decay depends on the change of 

surrounding. 

 



inter-firm alliances by Gulati and Gargiulo (1999) and for the establishment for embedded ties 

in the New York apparel industry by Uzzi (1997). Obstfeld (2005) argues that actors profit 

from introducing otherwise unconnected actors to each other. In the random network, new ties 

emerge randomly, i.e. when A is connected to B and B to C, a connection between A and C is 

as probable as to any other node in the network. 

The “rich getting richer” rule assumes that new ties connect to the most connected hubs. One 

reason for this pattern is first mover advantage. Each new node connects to the existing nodes. 

As the oldest nodes took part in the most number of rounds of tie selection, they took part in 

more rounds and thus have more chances to get a new link than younger nodes. This 

phenomenon is aggravated, when new nodes prefer to attach to nodes that already have the 

most ties. As a result, hubs in the network grow stronger than the rest. Preferential attachment 

introduces a path dependent element in graph theory, as the nodes that became hubs in an 

early stage of network evolution will represent the hubs at later stages. The result is a network 

with a few highly connected hubs and a lot of un- or scarcely connected nodes.  

The lock in to a particular structure of hubs and peripheral nodes is broken up when new 

nodes not only connect to nodes according to their connections but also according to the 

fitness of nodes. As a result, fittest nodes grow more quickly than older but less fit nodes.  

However, the formation of social networks seems to be far more complex. Powell et al. 

(2005) analyse network establishment and alliance forming in between biotechnology firms. 

They could not prove the “rich getting richer” thesis for networks. Older nodes get 

considerably less new ties than younger nodes. They argue that firms form new ties to 

diversify their network  

Network governance approaches (Uzzi 1997, Granovetter 1985) emphasise that not only the 

structure is important for the network and the generation of new contacts but also the 

character or “quality”, as Uzzi (1997) put it, of the network. One example is the distinction 

between weak and strong ties. Weak ties are loosely connected nodes. Connections are often 

diffuse, yet quite flexible. Strong ties, in contrast, are often long lasting relations or 

connections with a high degree of formalisation (Storper and Venables 2004). Owen-Smith 

and Powell (2004) found out that network position is not important to get access to the 

knowledge that flows through weak ties while it is essential with respect to the knowledge 

that flows in strong ties.  



In a relational perspective, firms are considered as “network within networks” (Dicken and 

Malmberg 2001). The firm is a particular form of network (Dicken and Malmberg 2001) that 

governs interaction. Firms represent strong ties, especially regarding employees in the same 

working group or between departments of an organisation. Kogut and Zander (1992) argue 

that the firm is the appropriate structures for combining different types of knowledge. Cohen 

and Levinthal (1990) as well as Lane and Lubatkin (1998) emphasise that the organisational 

structure of companies influences the absorptive capacity of a firm. Additionally, the 

literature about tacit knowledge suggests that the organisation as a context of interaction 

strongly affects the transfer of tacit knowledge (Amin and Cohendet 1999, Gertler 2003, 

Breschi and Lissoni 2001). In multinational enterprises for example, a continuous interaction 

between different departments occurs despite their geographical dispersion. Such an 

interaction would not take place, if the multinational enterprise as a framework did not exist.  

Concluding, the network influences the contact between actors in two kinds. The first is by 

the structure of the network. New ties do not form randomly but follow particularities. The 

probability for ties between actors that are only a few degrees distant is higher than between 

actors that have a large distance in degrees. The second influence of the network is the quality 

of the tie that affects the intensity of interaction. Ties become stronger with increasing 

institutionalisation as it is the case in long lasting relationships, formal collaborations or 

within firms. This institutionalisation is weaker with accidental, sporadic or stand-by contacts. 

The structure of the network and its governance both influence the connection and is therefore 

subsumed under connective proximity. Connective proximity describes how the structure of 

the network and the quality of its ties influence contacts and interactions.  

Co-location 

Spatial proximity is not a value per se. Spatial proximity becomes an important factor when 

economic activities require face-to-face interaction. Storper and Venables (2004) mention 

four effects of face-to-face-interaction is important: the transfer of knowledge, the generation 

of trust whereby knowledge is transferred that would not be transferred by other means of 

communication, screening and socialization within “informal networks, in which members of 

the network develop and share a pool of knowledge about members’ competence” (Storper 

and Venables 2004: 356) and motivation of people.  

Face-to-face interaction requires physical proximity. It takes an effort to generate physical 

proximity between otherwise distant actors. The effort depends on the time and cost it takes to 

bridge the spatial distance and is affected by means of transport and communication (Glückler 



2007). Being co-located or connected by appropriate means of transport reduces the effort for 

face-to-face-interaction. But, as Torre and Rallet (2005: 49) state, “the need for geographical 

proximity (to realize cooperation, for instance) does not necessarily imply that actors should 

be located near each other”, and face-to-face interaction is not confined to actors that are 

steadily co-located.  This implies, in turn, that spatial proximity is only necessary where 

steady face-to-face interaction is required (Glückler 2007). Torre and Rallet (2005) mention 

some of the activities that depend on face-to-face interaction, namely 

in the phase of negotiation a transaction, the definition of guidelines and the organizational framework of 

cooperation, the realization of its initial phase in the case of a technological alliance, the necessity to 

share equipment in the experimental phase of a common research project or to exchange knowledge and, 

above all, to know personally the researchers (colloquium) belonging to a scientific community (ebd. 54).  

Spatial proximity is often necessary, and temporarily generated, with the start of a project or 

collaboration which requires intense face-to-face interaction (Gallaud and Torre 2005). But its 

importance decreases during the progress of the project as cognitive proximity is developed. 

The continual face-to-face interactions with partners in actual spatial distance may be 

regarded as such important that firms decide to establish a subsidiary or re-locate to generate 

steady spatial proximity.  

The generation of proximity for face-to-face interaction concerns mainly the effort it takes to 

bridge spatial distances. Spatial proximity becomes another notion, when the view is changed 

from the dyadic to the aggregate level, where a number of actors are in spatial proximity. In 

agglomerations, actors are close to many other actors without any direct intention and 

necessity for being close. Spatial proximity to many actors facilitates the access to diverse 

knowledge and can provoke haphazard contacts. Glaeser (1999) argues that people learn by 

contacts with other agents and that these contacts are more easily established in 

agglomerations than in the periphery. Additionally, both the speed and the diversity of 

contacts are higher in urban areas than in the hinterland. Malmberg and Maskell (2006: 5) 

describe localised learning as follows: 

All kinds of inter-firm learning are enhanced because spatial proximity provides them with an arsenal of 

instruments to obtain and understand subtle and complex information of possible relevance. The ability to 

benefit fully from knowledge heterogeneity among firms or individuals is, consequentially, closely 

related to spatial proximity through cognitive correspondence, but also by sharing a common history, 

identical jurisdictional order and equivalent factor costs. 

The peculiarity of localised learning is not transaction costs or in the efficiency of knowledge 

transfer. It is rather the type of knowledge that is transferred and the different knowledge 

sources that actors have access to. Storper and Venables (2004) use the word “buzz” to 



describe the informal, often diffuse but steady and pervasive stream of information within a 

region or a cluster. Grabher (2002) calls the same effect “noise”. Steady interaction, informal 

exchange of knowledge, monitoring and collaboration decrease the cognitive distance 

between actors.  

Spatial proximity is also generated between more and diverse actors for a particular time. 

Examples are conferences or industry fairs where actors strive for spatial proximity for a 

certain time. Conferences and workshops are other occasions where “temporary clusters” 

(Maskell et al. 2004) form. These examples illustrate how spatial proximity can be 

intentionally created between actually distant actors. The same actors can be close at one 

point in time and distant in another point in time. Therefore, spatial distance changes 

whenever actors move in space.  

Bridging Distances 

The previous chapters elaborated three dynamics of change in proximity relations. Cognitive 

proximity describes the content of interaction between actors that result in novelty. In addition 

to cognitive proximity that affects the interaction itself, spatial and connective proximity set 

the context in which the interaction takes place. Spatial proximity describes the distance at a 

particular point in time, whereas connective proximity describes the influence of the network 

on interaction. Regarding connectivity and space, the term ‘proximity’ serves as a 

measurement for the degree of mutual correspondence. However, connective and spatial 

proximity differ in one important aspect from cognitive proximity. They are not a 

measurement for a certain amount of shared knowledge between actors as a basis for 

interaction but describe the context for interaction. The characteristics of this context can 

facilitate or prevent interactions. 
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The change of proximities always influences the proximity relation to other actors that do not 

take part in the interaction. Figure 1 illustrates this process with the example of technological 

proximity. As exemplified above, interaction can alter the knowledge of actors. In the course 

of interaction, not only their commonly shared knowledge changes, but also the shared 

knowledge with other actors outside the interaction. The interaction on a technological issue 

of A and B changes their shared technological knowledge and technological proximity. As a 

result, A moves through the technology space to A’. During this movement to A’, A does not 

only approach B but also C. Therefore, not only does the change of their knowledge base 

effect the relation between A and B, but also the proximities to other actors like C. This 

indirect influence of the interaction to relations refers to all proximities. If a firm establishes a 

branch in spatial proximity with a particular institution, e.g. a research institute or a 

university, the branch is also in spatial proximity to other firms and organizations in that 

locality. When a firm develops connectivity proximity with a second firm, it also becomes 

more proximate to the respective network partners of the second firm.  

Distances can be easily bridged when they are small. Network positions change slightly 

according to inherent positions, learning is easy when the knowledge resembles the already 

acquired knowledge and face-to-face contact is facilitated by a small spatial distance. 

Distances can also be bridged indirectly. Larger distances are more difficult to bridge than 

smaller ones. But the three dimensions have interdependent effects during interaction. Thus 

being proximate in one dimension can contribute to bridge distances in another dimension. 

The proximity dimensions were designed as orthogonal as possible. Actors can be proximate 

in one dimension and distant in another. Individuals can be in cognitive proximity but in 

spatial distance when they contribute to the same technological trajectory (Dosi 1988); they 

can be in spatial proximity but connectivity distance when they belong to different regional 

network structures (Owen-Smith and Powell 2004, Giuliani 2007); and they can be in 

connectivity proximity but in spatial and cognitive distance like actors in diverse 

organisations like the Japanese keiretsu. The character of mutual influence differs according 

to the type of proximity. Cognitive proximity changes during interaction. Through knowledge 

exchange, actors learn from each other and adjust their mental models. Unlike cognitive 

proximity, connective and spatial proximity do not contain knowledge and hence do not 

improve mutual understanding. They facilitate interaction by reducing the transaction costs 

that arise from establishing and maintaining a contact and can contribute to an intensification 

Figure 1: Indirect Change of Proximities 



of interaction processes which accelerate the adjustment of mutual knowledge, and thereby 

the generation of cognitive proximity. Spatial and connectivity proximity can be changed 

through deliberate action. They increase when actors intend to continue or intensify an 

interaction, for example to accelerate learning processes.  

The next three sections illustrate the mechanisms of how distances are bridged. The questions 

that are put forward are: who interacts, i.e. how cognitive and spatial proximity contribute to 

reduce connectivity proximity; what is the result of the interaction, i.e. how spatial and 

connectivity influence the bridging of cognitive distances; where do actors interact, i.e. when 

co-location is required.  

Who Interacts - Bridging Connective Distance 

Contact establishment is the precondition for interaction. New collaborations and networks 

form by actors who have not been in direct contact before. A contact is established when the 

network distance between two actors becomes one degree. While network theories give 

examples how nodes are connected by incrementally shorten their network distance, the 

question arises how are larger distances bridged? Network models often assume these 

bridging contacts to emerge randomly (Watts 1999). But people, when they bridge structures, 

often have a particular intention in mind (Watts 2004). Following the argument of the paper at 

hand, connective distances can be bridged through proximities in other dimension, i.e. spatial 

or cognitive proximity.  

Cognitive proximity can contribute to bridge connective distances in different ways. The aim 

of interactions is often not only that of acquiring new knowledge but also of improving 

network positions. Grabher (2002) depicts with the advertising industry in London that 

communication does not only take place with the aim to exchange knowledge, but also to get 

access to other actors, thereby building connectivity proximity.
4
 Another possibility to bridge 

structural distances is when people seek to interact with other people with a particular 

purpose, for example searching for a certain competence. If the actor with this competence is 

known, actors bridge network distances to directly contact the other actors, even when they 

have a distance of several degrees. McPherson et al. (2001) emphasize the importance of 

homophily for the establishment of network. They argue that networks form because of 

resembling characteristics of people.  

                                                 
4
 It must also be held in mind that actors not automatically try to build up connective proximity. Fierce 

competition through technological proximity can even cause structural distance between firms, when the 

competing firms develop distinct network structures.  

 



A lot of literature point out that place has an influence on the establishment of networks 

(Camagni 1991, Powell et al. 2005). Owen-Smith and Powell (2004) show that a central 

network position is not important to participate in the knowledge flows of the network, when 

the network partners are in spatial proximity. Spatial proximity between actors can 

compensate connectivity distance. Powell et al. (2005: 1178) show that firms in spatial 

proximity collaborate twice as likely as distant firms. Additionally, spatial proximity between 

actors provokes haphazard contacts (Stoper and Venables 2004, Malmberg and Maskell 

2006). In doing so, actors are directly connected that previously have been in several degrees 

distance. Literature on industrial districts and regional clusters (Saxenian 1994, Camagni 

1991) even assumes that spatial proximity, connected with a regional milieu, institutional 

thickness etc. directly results in bridging of connectivity distances and dense networks where 

everyone has access to. However, more recent contributions like Giuliani's (2007) description 

of Chilenian wine clusters show that regional networks are not pervasive but selective, and 

that this selectivity persists over time. This implies that connectivity distances are not 

compellingly bridged when actors even in the same technological field are in spatial 

proximity, but that also other factors are important.  

Connective and spatial proximity both contribute to bridge cognitive distances. Yet, the types 

of networks that result are different. While bridging through cognitive proximity results in 

homogenous but spatially disperse networks, bridging through spatial proximity results in 

diverse, but spatially concentrated networks.  

Why Interacting - Learning by Bridging of Cognitive Distances 

Efficient learning takes place when actors are in optimal cognitive distance to each other 

(Wuyts et al. 2005). Qualitative change, an important process in economic development, 

(Martin and Sunley 2006), requires the acquisition of knowledge from sources in comparably 

large technological distances. For example, when a firm diversifies into new fields, actors 

have to learn from distant sources. Through learning and knowledge acquisition, they literally 

move towards the new knowledge and in doing so bridge the distance.  

Connective and spatial proximity can facilitate learning processes and, in doing so, contribute 

to bridge cognitive distances, but in different ways. Entities like companies can exhibit strong 

pressure for connective proximity upon its single parts. Through this pressure, firms can 

connect actors, groups and knowledge that otherwise would develop separately and affect 

their interactions. Kogut and Zander (1992) argue that the firm provides a framework for 

interaction that facilitates the recombination of different kinds of knowledge. Fleming (2002) 



describes how the most important invention for Hewlett-Packard’s ink-jet technology was 

made by an “odd couple” (Fleming 2002: 1064). The structural proximity between them 

which was generated by Hewlett-Packard led to the invention in spite of distances in other 

dimensions. Cohen and Levinthal (1990) as well as Lane and Lubatkin (1998) emphasize that 

apart from the prior technological knowledge the kind of organizational structure also 

influences the absorptive capacity of a firm. Additionally, the literature about tacit knowledge 

suggests that the organization as a context of interaction strongly affects the transfer of tacit 

knowledge (Amin and Cohendet 1999, Gertler 2003, Breschi and Lissoni 2001). However, in 

many cases, the question of how connective proximity can reduce cognitive distances does 

not arise as they are in accord. Actors with a strong connective proximity, for example a one 

degree distance which is further enhanced when they belong to the same organizational 

structure, regularly have to interact.  

Many empirical studies found out that spatial proximity between actors fosters innovative 

activity (Cooke 2001, Jaffe et al. 1993). Fewer studies consider the role of spatial proximity 

for bridging of cognitive distances through learning. Sorenson et al. (2006) compare the 

transfer of complex, less complex and highly complex knowledge. The transfer of complex 

knowledge is facilitated when actors are able to meet regularly. In contrast, the transfer of 

both less complex and highly complex knowledge does require spatial proximity: the less 

complex knowledge because it is easy to absorb, the highly complex knowledge due to its 

strong dependence on cognitive proximity, as often only few people are able to understand 

that knowledge. Zeller (2004) gives another example with the Swiss pharmaceutical firms that 

establish research facilities in the worldwide distinct knowledge centres to bridge cognitive 

proximity to the regional embedded knowledge. Torre and Gilly (2000) mention that spatial 

proximity is necessary when the knowledge differs strongly between actors, but it 

subsequently looses its importance. These studies indicate that being in spatial proximity 

contributes not only to innovative activities in general, but that being proximate makes 

diverse knowledge accessible. 

Connective and spatial proximity both contribute to bridge cognitive distance. Their influence 

can hardly be separated as bridging of large cognitive distances depends on both regular 

interaction, which is framed by strong connective proximity, and face-to-face interaction 

which requires spatial proximity. Yet, connective proximity is often correlated with cognitive 

proximity. Obstfeld (2005: 123) emphasise that incremental innovation takes place dense 

networks and radical innovation sparse. Furthermore, distant network positions can better be 



bridged in spatial proximity. Therefore, the spatial dynamic contributes to a larger extent to 

connect different kinds of knowledge flows than the connective dynamic.  

Where Interacting – Bridging Spatial Distance 

The above mentioned processes let assume that spatial proximity is an important variable in 

bridging connective and cognitive distances. This section analyses the spatiality of 

interactions, i.e. when spatial proximity is not necessary and when spatial distance has to be 

bridged. Lissoni and Pagani (2003) show that employees build epistemic communities that are 

qualified by a strong cognitive proximity. This cognitive proximity persists even when 

members of the community move to different places, which reduces possibilities for face-to-

face interaction. The once established cognitive proximity can be sustained without regular 

face-to-face interaction. Spatial proximity can also be substituted by the organisations or 

formal alliances. In multinational enterprises, for example, a continuous interaction between 

different departments occurs despite their geographical dispersion. Such an interaction would 

not take place, if the multinational enterprise as a framework did not exist. Additionally, a lot 

of research points to the fact that knowledge exchanges within regions differ from an 

exchange between actors in different regions. Regional knowledge flows are often diffuse 

(Storper and Venables 2004, Grabher 2002), while interactions between actors in different 

locations are rather focused and take place through “pipelines” (Bathelt, et al. 2004). Strong 

connective proximity in the form of “pipelines” substitutes for spatial proximity. 

Being in spatial proximity can have advantages for actors when they intend to bridge 

connective and cognitive distances. But applying other proximities to bridge spatial proximity 

would imply that bridging of spatial distance is a value per se. Being not of own generic 

character, yet biasing the other dimensions marks the character of spatial proximity.  

Conclusion 

The paper started with the observation that the existing proximity approaches though describe 

the dynamics within networks, but they do not explain how these dynamics actually change 

the networks. Three different dynamics were elaborated that influence the change of 

proximity relations: a cognitive dynamic for learning processes; a connective dynamic for 

changes in the position, structure and governance of networks; and a spatial dynamic that 

describes the need for face-to-face interactions. The intensities of each of these dynamics are 

described by proximities: cognitive proximity for the commonly shared knowledge as a basis 

for interaction; and spatial and connective proximity for the framework in which interaction 



takes place. The three proximities of this paper differ in several aspects from existing 

proximities. They are not dichotom, but continual, as they do not explain relations with the 

existence or missing of a particular proximity, but with the continual change of proximities. 

Another difference is that the three dimensions are orthogonal, which is a necessary condition 

to distinguish their influence on interaction.  

It was argued that the bridging of distance in one dimension requires proximity in other 

dimensions. The interdependencies of the different proximities have been important aspects in 

many studies: technological development shapes places like in the concept of the newly 

industrialised spaces; technological development constitutes network formation like in the 

technological trajectory; spatial proximity fosters learning processes like in the knowledge 

spill-over literature. The added value of the proximity approach at hand is the recognition that 

these dynamics are not unidirectional but interdependently influence each other; and that the 

intensity and direction of influence depends on the distance and proximity in the single 

dimensions. Interaction that is dominated by cognitive proximity enables the transfer of 

highly complex knowledge. This knowledge often flows in academia or in industries of new 

technologies. The places where this knowledge diffuses have a potential to be the seedbed for 

a new cluster. Interaction that is dominated by connective proximity is highly regulated and 

implies routinised knowledge exchange, which is necessary for incremental innovations. The 

more the knowledge is integrated in such processes, or ubiquitified (Malmberg and Maskell 

2006), the lesser it is dependent on single places. Interaction that is dominated by spatial 

proximity is highly fuzzy and unstable. Yet is provides the actors with access to diverse 

knowledge sources. Being in spatial proximity contributes to bridge different networks and 

may contribute to networks of the “small world” type. In doing so, interaction between co-

located actors can connect different kinds of knowledge. In doing so, interaction by co-

location influences the trajectory of the respective industry. In fact, the elaboration of 

dynamic proximities highlights one of the crucial processes in localised learning. Localised 

learning not only depends on diverse actors that get in contact due to spatial proximity. 

Another factors is equally important, namely that spatial proximity facilitates face-to-face 

interaction, whereby the cognitive distance of diverse actors can be reduced. It is this 

reduction of cognitive distances, which marks the central process of qualitative change. And 

this reduction requires two aspects, namely that actors in cognitive distance get in contact, and 

that they are able to reduce this distance. Both are processes that are strongly influenced by 

co-location.  



References 

Amin, Ash and Cohendet, Patrick (1999): Learning and Adaptation in Decentralised Business  

Networks. In: Environment and Planning D: Society and Space Vol. 17 (1), 87-104. 

Barabasi, Albert-Laszlo (2003): Linked. B&T. 

Bathelt, H. and Glückler, J. (2005): Resources in Economic Geography: From Substantive 

Concepts Towards a Relational Perspective. In: Environment and Planning A Vol. 37 

(9), 1545-1563. 

Bathelt, H., Malmberg, A. and Maskell, P. (2004): Clusters and Knowledge: Local Buzz, 

Global Pipelines and the Process of Knowledge Creation. In: Progress in Human 

Geography Vol. 28 (1), 31-56. 

Baum, J. A. C., Shipilov, A. V. and Rowley, T. J. (2003): Where Do Small Worlds Come 

From? In: Industrial and Corporate Change Vol. 12 (4), 697-725. 

Boschma, Ron (2005): Proximity and Innovation: A Critical Assessment. In: Regional Studies 

Vol. 39 (1), 61-74. 

Breschi, Stefano and Lissoni, Francesco (2001): Localized Knowledge Spillovers Vs. 

Innovative Milieux: Knowledge "Tacitness" Reconsidered. In: Papers in Regional 

Science Vol. 80 (3), 255-273. 

Burt, R. S. (2000): Decay Functions. In: Social Networks Vol. 22 (1), 1-28. 

Burt, R. S. (2004): Structural Holes and Good Ideas. In: American Journal of Sociology Vol. 

110 (2), 349-399. 

Burt, Ronald S. (1992): Structural Holes. Cambridge MA, Harvard University Press. 

Camagni, R. (1991): Introduction: From the Local ‚Milieu' to Innovation through Cooperation 

Networks. In: Camagni, R. (eds.): Innovation Networks: Spatial Perspectives. London, 

Belhhaven Press, 1-9. 

Cohen, Wesley M. and Levinthal, Daniel A. (1990): Absorptive Capacity: A New Perspective 

on Learning and Innovation. In: Administrative Science Quarterly Vol. 35 (1), 128-

152. 

Cooke, Philip (2001): Regional Innovation Systems, Clusters, and the Knowledge Economy. 

In: Industrial and Corporate Change Vol. 10 (4), 945-974. 

Denzau, A. T. and North, D. C. (1994): Shared Mental Models - Ideologies and Institutions. 

In: Kyklos Vol. 47 (1), 3-31. 

Dicken, Peter and Malmberg, Anders (2001): Firms in Territories: A Relational Perspective. 

In: Economic Geography Vol. 77 (4), 345-363. 



Dosi, G (1988): Sources, Procedures and Microeconomic Effects of Innovation. In: Journal of 

Economic Literature Vol. 26 (September), 1120-1171. 

Ettlinger, Nancy (2003b): Cultural Economic Geography and a Relational and Microspace 

Approach to Trusts, Rationalities, Networks, and Change in Collaborative 

Workplaces. In: Journal of Economic Geography Vol. 3 145-171. 

Ferner, A, Quintanilla, J and Varul, M Z (2001): Country-of-Origin Effects, Host-Country 

Effects, and the Management of Hr in Multinationals: German Companies in Britain 

and Spain. In: Journal of World Business Vol. 36 (2), 107-127. 

Fleming, L. (2002): Finding the Organizational Sources of Technological Breakthroughs: The 

Story of Hewlett-Packard's Thermal Ink-Jet. In: Industrial and Corporate Change Vol. 

11 (5), 1059-1084. 

Gallaud, Delphine and Torre, André (2005): Geographical Proximity and the Diffusion of 

Knowledge. In: Fuchs, Gerhard and Shapira, Philip (eds.): Rethinking Regional 

Innovation and Change: Path Dependency or Regional Breakthrough. 127-146. 

Gertler, Meric S. (2003): Tacit Knowledge and the Economic Geography of Context, or the 

Undefinable Tacitness of Being (There). In: Journal of Economic Geography Vol. 3 

(1), 75-99. 

Gilly, Jean-Pierre and Wallet, Frédéric (2001): Forms of Proximity, Local Governance and 

the Dynamics of Local Economic Spaces: The Case of Industrial Conversion 

Processes. In: International Journal of Urban and Regional Research Vol. 25 (3), 553-

570. 

Giuliani, E. (2007): The Selective Nature of Knowledge Networks in Clusters: Evidence from 

the Wine Industry. In: Journal of Economic Geography Vol. 7 (2), 139-168. 

Glaeser, Edward L. (1999): Learning in Cities. In: Journal of Urban Economics Vol. 46 254-

277. 

Gluckler, Johannes (2007): Economic Geography and the Evolution of Networks 

In: J Econ Geogr Vol. 7 (5), 619-634. 

Grabher, Gernot (1993): The Weakness of Strong Ties. The Lock-in of Regional 

Development in the Ruhr Area. In: Grabher, Gernot (eds.): The Embedded Firm. 

London, Routledge, 255-277. 

Grabher, Gernot (2002): The Project Ecology of Advertising: Tasks, Talents and Teams. In: 

Regional Studies Vol. 36 (3), 245-262. 

Granovetter, M. (1985): Economic-Action and Social-Structure - the Problem of 

Embeddedness. In: American Journal of Sociology Vol. 91 (3), 481-510. 



Gulati, Ranjay and Gargiulo, Martin (1999): Where Do Interorganizational Networks Come 

From? In: American Journal of Sociology Vol. 104 (5), 1439-1493. 

Jaffe, A, Trajtenberg, M and Henderson, R (1993): Geographic Localisation of Knowledge 

Spill-Overs as Evidenced by Patent Citations. In: Quarterly Journal of Economics Vol. 

108 577-598. 

Johnson-Laird, Philip Nicholas (1983): Mental Models: Towards a Cognitive Science of 

Language, Inference and Consciousness. Cambridge, Cambridge University Press. 

Kirat, T. and Lung, Y. (1999): Innovation and Proximity - Territories as Loci of Collective 

Learning Processes. In: European Urban and Regional Studies Vol. 6 (1), 27-38. 

Knoben, J. and Oerlemans, L. A. G. (2006): Proximity and Inter-Organizational 

Collaboration: A Literature Review. In: International Journal of Management Reviews 

Vol. 8 (2), 71-89. 

Kogut, B. and Zander, U. (1992): Knowledge of the Firm, Combinative Capabilities, and the 

Replication of Technology. In: Organization Science Vol. 3 (3), 383-397. 

Lane, P. J. and Lubatkin, M. (1998): Relative Absorptive Capacity and Interorganizational 

Learning. In: Strategic Management Journal Vol. 19 (5), 461-477. 

Lissoni, F. and Pagani, M. (2003): How Many Networks in a Local Cluster? Textile Machine 

Production and Innovation in Brescia. In: Fornahl, Dirk and Brenner, T. (eds.): 

Cooperation, Networks and Institutions in Regional Innovation Systems. 

Cheltenham/Northampton, Edward Elgar, 220-246. 

Loasby, B. J. (2001): Time, Knowledge and Evolutionary Dynamics: Why Connections 

Matter. In: Journal of Evolutionary Economics Vol. 11 (4), 393-412. 

Malmberg, A. and Maskell, P. (2002): The Elusive Concept of Localization Economies: 

Towards a Knowledge-Based Theory of Spatial Clustering. In: Environment and 

Planning A Vol. 34 (3), 429-449. 

Malmberg, A. and Maskell, P. (2006): Localized Learning Revisited. In: Growth and Change 

Vol. 37 (1), 1-18. 

Martin, Ron and Sunley, Peter (2006): Path Dependence and Regional Economic Evolution. 

In: Journal of Economic Geography Vol. 6 (4), 395-437. 

Maskell, P. and Malmberg, A. (1999): Localised Learning and Industrial Competitiveness. In: 

Cambridge Journal of Economics Vol. 23 (2), 167-185. 

Maskell, Peter (2001): Towards a Knowledge-Based Theory of the Geographical Cluster. In: 

Industrial and Corporate Change Vol. 10 (4), 921-943. 



Maskell, Peter, Bathelt, Harald and Malmberg, Anders (2004): Temporary Clusters and 

Knowledge Creation: The Effect of International Trade Fairs, Conventions and Other 

Professional Gatherings. SPACES. Frankfurt. 38p. 

Mathieu, J. E., Heffner, T. S., Goodwin, G. F., Salas, E. and Cannon-Bowers, J. A. (2000): 

The Influence of Shared Mental Models on Team Process and Performance. In: 

Journal of Applied Psychology Vol. 85 (2), 273-283. 

McPherson, M., Smith-Lovin, L. and Cook, J. M. (2001): Birds of a Feather: Homophily in 

Social Networks. In: Annual Review of Sociology Vol. 27 415-444. 

Morgan, Kevin (1997): The Learning Region: Institutions, Innovation and Regional Renewal. 

In: Regional Studies Vol. 31 491-503. 

Nonaka, I. and Konno, N. (1998): The Concept of "Ba": Building a Foundation for 

Knowledge Creation. In: California Management Review Vol. 40 (3), 40-54. 

Nonaka, Ikujiro and Takeuchi, H. (1995): The Knowledge Creating Company: How Japanese 

Companies Create the Dynamics of Innovation. New York, University Press. 

Nooteboom, B. (1999a): Innovation, Learning and Industrial Organisation. In: Cambridge 

Journal of Economics Vol. 23 (2), 127-150. 

Nooteboom, B. (1999b): Inter-Firm Alliances. Analysis and Design. London/New York, 

Routledge. 

Obstfeld, D. (2005): Social Networks, the Tertius Lungens and Orientation Involvement in 

Innovation. In: Administrative Science Quarterly Vol. 50 (1), 100-130. 

Owen-Smith, J. and Powell, W. W. (2004): Knowledge Networks as Channels and Conduits: 

The Effects of Spillovers in the Boston Biotechnology Community. In: Organization 

Science Vol. 15 (1), 5-21. 

Piore, Michael J. and Sabel, Charles F. (1984): The Second Industrial Divide: Possibilities for 

Prosperity. New York, Basic Books. 

Powell, W. W., White, D. R., Koput, K. W. and Owen-Smith, J. (2005): Network Dynamics 

and Field Evolution: The Growth of Interorganizational Collaboration in the Life 

Sciences. In: American Journal of Sociology Vol. 110 (4), 1132-1205. 

Rallet, Alain and Torre, André (1999): Is Geographical Proximity Necessary in the Innovation 

Networks in the Era of Global Economy? In: GeoJournal Vol. 49 (4), 373-380. 

Saxenian, Annalee (1994): Regional Advantage: Culture and Competition in Silicon Valley 

and Route 128. Cambridge, Harvard University Press. 



Saxenian, Annalee and Hsu, Jinn-Yuh (2001): The Silicon Valley–Hsinchu Connection: 

Technical Communities and Industrial Upgrading. In: Industrial and Corporate 

Change Vol. 10 (4), 893-920. 

Sorenson, O., Rivkin, J. W. and Fleming, L. (2006): Complexity, Networks and Knowledge 

Flow. In: Research Policy Vol. 35 (7), 994-1017. 

Storper, Michael and Venables, Anthony J. (2004): Buzz: Face-to-Face Contact and the Urban 

Economy. In: Journal of Economic Geography Vol. 4 (4), 351-370. 

Torre, A. and Gilly, J. P. (2000): On the Analytical Dimension of Proximity Dynamics. In: 

Regional Studies Vol. 34 (2), 169-180. 

Torre, Andre and Rallet, Ailan (2005): Proximity and Location. In: Regional Studies Vol. 39 

(1), 47-59. 

Uzzi, B. (1997): Social Structure and Competition in Interfirm Networks: The Paradox of 

Embeddedness. In: Administrative Science Quarterly Vol. 42 (1), 35-67. 

Watts, D. J. (1999): Networks, Dynamics, and the Small-World Phenomenon. In: American 

Journal of Sociology Vol. 105 (2), 493-527. 

Watts, D. J. (2004): The "New" Science of Networks. In: Annual Review of Sociology Vol. 

30 243-270. 

Wuyts, S., Colombo, M. G., Dutta, S. and Nooteboom, B. (2005): Empirical Tests of Optimal 

Cognitive Distance. In: Journal of Economic Behavior & Organization Vol. 58 (2), 

277-302. 

Zeller, Christian (2004): North Atlantic Innovative Relations of Swiss Pharmaceuticals and 

the Proximities with Regional Biotech Arenas. In: Economic Geography Vol. 80 (1), 

83-111. 

 


