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2 Explaining knowledge sharing in instrument 
consortia 

2.1 Introduction 

 
This chapter focuses on establishing a framework of theories to offer 
propositions on how and why people in instrument consortia share 
knowledge. There are social theories that offer potential explanations in the 
form of mechanisms on why and how actors form knowledge sharing ties 
with each other: theories of self-interest, of mutual interest and collective 
action, transactive memory theory, contagion theories, exchange and 
dependency theories, proximity theory, and theories of network evolution. 
Forming an overarching theory that explains knowledge sharing behavior in 
instrument consortia is be based on existing theories. It is likely that 
multiple mechanisms simultaneously shape knowledge sharing behavior. 
Based on the research design three social theories are selected that may 
explain how and why actors form ties with each other within the context of 
instrument consortia. This selection is made in section 2.2. The social 
theories used are the Transactive Memory theory, the Social Exchange 
theory, and the Proximity theory. The previous chapter identified four 
enablers likely to affect knowledge sharing in instrument consortia: (1) task 
dependency, (2) expertise overlap, (3) co-location, and (4) involvement in 
multiple projects. How the enablers are related to knowledge sharing 
depends on how and why people form knowledge sharing ties. Because 
Transactive Memory theory, Social Exchange theory and Proximity theory 
are based on different mechanisms, it is expected that the theories propose 
different effects of the enablers on knowledge sharing characteristics. 
Sections 2.3, 2.4, and 2.5 discuss the propositions that follow from 
Transactive Memory theory, Social exchange theory, and Proximity theory 
concerning the effects of the enablers on knowledge sharing characteristics. 
The effects of the enablers each theory proposes are discussed separately 
for each characteristic of knowledge sharing. For example, for the effect of 
task dependency on reciprocity of knowledge sharing, we will discuss how 
task dependency will influence reciprocity according to Transactive Memory 
theory, Social Exchange theory, and Proximity theory. Subsequently, we will 
formulate propositions for the effects of respectively co-location, task 
dependency, and involvement in multiple projects on reciprocity for each of 
these three theories.  

Similarly, propositions are formulated for frequency and multiplexity 
of knowledge sharing. The propositions that follow from the three social 
theories concerning reciprocity are formulated in section 2.3. For frequency 
of knowledge sharing, the propositions are formulated in section 2.4, and 
propositions for the effects of the enablers on multiplexity are formulated in 
section 2.5.  A summary of the chapter and an overview of the framework 
of theories is given in section 2.6.   
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2.2 Theories explaining knowledge sharing  

 
Considering the specific context of instrument consortia, what mechanisms 
underlie knowledge sharing between persons within these consortia? Such 
mechanisms usually follow from a theory that explains the phenomena 
studied. The applicability of such theories highly depends on the context in 
which they are developed. While there are theories that may** offer 
explanations on how and why people share knowledge, there is a lack of 
empirical testing and stipulation in the specific context of instrument 
consortia.  

Nevertheless, several social theories attempt to explain the generic 
existence and emergence of (knowledge sharing) ties between actors and 
the mechanisms behind it. Monge and Contractor (2003), in their review of 
existing literature on networks, identify a wide array of social theories 
accounting for different properties of networks and network ties. These 
social theories are categorized into families, which are summarized, 
together with a brief description in table 2-1.  
 

Social theories explaining networks 

Theory Short description 

Theories of self-
interest 

Focus on how individuals make choices that favor their 
personal preferences and desires by creating ties that enable 
them to seek goals they wish to achieve. 
 

Theories of mutual 
interest and 
collective action 

Centers on the question how coordinated activity produces 
outcomes that are unattainable by individuals acting alone. 
 

Transactive Memory 
theory  

Explores how decisions to form network ties are influenced 
by what individuals think others know. 
 

Contagion theories Looks into the spread of ideas, messages, attitudes and 
beliefs through some form of direct or indirect contact. 
 

Exchange and 
dependency theories 

Explains the emergence of networks based on the distribution 
of resources across the members of the network.  
 

Proximity theory 
(and homophily) 

Explains network emergence based on the similarity of 
actors’ traits as well as their similarity of location.  
 

Theories of network 
evolution 

Focuses on mechanisms of variation, selection, retention, and 
struggle or competition as explanations for the emergence of 
relations.  

Table 2-1: Social theories explaining networks (based on Monge & Contractor, 2003) 

  
 



Chapter 2 Explaining intra-team knowledge sharing in instrument consortia  
 

41

Theories of self interest focus on how individuals make choices based on the 
consideration of what is best for them. The theoretical mechanisms of self-
interest seek to explain an actor’s attributes based on the focal actor’s 
configuration of relations with other actors and the attributes of these 
actors. 

Theories of mutual interest and collective action attempt to explain 
how coordinated activity produces outcomes unattainable by individual 
action (Monge & Contractor, 2003). An example of a theory of mutual 
interest is the public goods theory that focuses on how people are 
persuaded to contribute to the creation and/or maintenance of public goods 
so that everyone in the collective will be able to use them.  

Transactive memory theory explains the forming of ties between 
actors based on what and whom the actors think others know. Transactive 
Memory systems are distributed repositories of knowledge elements that are 
tied together by linkages.  

Contagion theories address questions concerning the spread of ideas, 
messages, information, et cetera through direct and indirect contacts. 
Contagion theories are based on a disease metaphor, as it explains 
networks as conduits for ‘infectious’ attitudes and behavior (Leenders, 
1995). 

Exchange theories attempt to explain why actors exchange resources 
based on the resources the other actors can offer them and the resources 
they themselves can offer to other actors.  

Proximity theory is a form of homophily theory, based on the notion 
that similarity facilitates communication (Brass, 1995). Proximity theory 
tries to explain why actors form ties by their proximity. In this case 
proximity refers to ‘closeness’ in a broad sense, for example the similarity in 
backgrounds, or the similarity in level of education.  

Theories of network evolution are based on the evolutionary 
mechanism that operates to select the changes (or variation as it is often 
referred to) that improve the survival of the species (Kauffman, 1995). In 
that sense it is a theory for development with improvement and 
fundamentally a theory of change. 

These social theories offer explanations for network phenomena. 
Some explanations are overlapping, some are complementary, and some 
are contradictory. Different mechanisms proposed by the theories can 
operate simultaneously, sometimes reinforcing each other and sometimes 
restraining one another. The theories also provide us with possible 
competing explanations for how and why actors form knowledge sharing ties 
with each other. However, none of the theories has been applied to 
knowledge sharing in instrument consortia yet. Additionally, as Monge and 
Contractor (2003) argue, most likely no single theory can account for the 
complex motivations actors have for forming ties. For both reasons, this 
study has adopted a multi-theory approach to study knowledge sharing 
behavior in instrument consortia. By using multiple theories, it is possible to 
account for different characteristics of knowledge ties at different levels. 
Monge and Contractor mention two other advantages of a multi- theory 
approach: the amount of variance explained can be increased and the use of 
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multiple theories stimulates the exploration of networks through different 
prisms (2002).  
The selection of relevant theories to study knowledge sharing in instrument 
consortia takes place based on the criteria that follow from our study design 
and the choices made in the conceptual model. There are three main criteria 
the theories must meet. They have to: 

1. explain effects of variables on knowledge sharing  
2. have a static view 
3. be applicable at the dyadic level 

Re 1: The focus of our research (following from the research model and 
questions) is on explaining how certain enablers lead to knowledge sharing 
relations. We intend to explain the sharing of knowledge itself and not its 
consequences. Theories included in the theoretical framework should have a 
similar focus. This means that theories of self-interest, contagion theories, 
theories of mutual interest and collective action are not appropriate for our 
study. Theories of self-interest focus on the results individuals achieve by 
engaging in relations. For knowledge sharing, theories of self interest focus 
not on explaining knowledge sharing itself, but on the outcomes that an 
individual can achieve by sharing knowledge. Contagion theories do not fit 
the objective of our study because they would focus on the results of the 
knowledge sharing relations, instead of on how the relations emerged. 
Theories of mutual interest explain phenomena that are collectively 
established. This means theories of mutual interest would also try to explain 
the results of knowledge sharing and not whether and how the actors would 
engage in knowledge sharing relations. Theories of collective action focus on 
the individual behavior compared to the behavior of a collective. Theories of 
collective action would explain individual knowledge sharing in comparison 
with collective knowledge sharing. This falls outside the scope of this study.  

Re 2: For empirical limitations, our research design adopted a static 
view on knowledge sharing relations. We limited our study to the relations 
at a certain moment in time instead of studying how knowledge sharing 
relations change over time. Therefore, theories of network evolution do not 
fit our research because these theories evolve around the dynamics of 
relations.  

Re 3: The current study focused on knowledge sharing at the dyadic 
level, in pairs of team members and in pairs of teams. This made the theory 
of collective action unsuitable for this study, as it focuses on individual 
behavior compared to the behavior of a collective. The current study did not 
include the individual level.  

To summarize, the theories of self interest, of mutual interest and of 
collective action, contagion theories, and theories of network evolution fell 
outside the scope of our research design. The three theories that did meet 
the criteria were transactive memory theory, social exchange theory and 
proximity theory. These theories were included in our study to build a 
framework for studying knowledge sharing within the instrument consortia. 
The theories offer general explanations for how ties are formed and exist in 
dyads of persons; they still need to be applied to our context. The theories 
and the explanations the offer for knowledge sharing ties are discussed; 
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and, subsequently, the theories are applied to the specific context of 
knowledge sharing dyads in instrument consortia.  

Some of the theories have evolved over time and therefore have 
different versions. We used a skeleton version of each theory to interpret 
and use the basic principles of the theories. This is sufficient for the current 
study as the study is explorative of nature and aims to gain insight in the 
general explanatory value and predictive power of the theories. 

2.2.1 Transactive Memory theory 

 
The concept of transactive memory systems was first described by Wegner 
(1987). Studying dating couples, Wegner noticed that persons who had a 
history together, tended to rely on each other to obtain, process, and 
communicate information from distinct areas of expertise. Wegner labeled 
these shared systems for encoding, storing and retrieving information, 
Transactive Memory Systems. This concept has been further developed in 
the Transactive Memory (Lewis, 2003) theory, which provides evidence that 
group members divide the cognitive labor for their tasks over members 
specializing in different areas of expertise (Wegner, Erber, & Raymond, 
1991). Transactive Memory theory specifies the relationship between the 
memory systems of actors and the communication that occurs between 
actors (Wegner et al., 1991). Transactive Memory theory states that 
someone’s idea of another actor’s knowledge is the reason for sharing 
knowledge with the other. At the dyadic level, this means that the theory of 
transactive memory predicts how an actor selects and shares knowledge 
based on what he thinks the other knows (Contractor & Monge, 2002).  

Three processes are distinguished in Transactive Memory theory: (1) 
directory updating, (2) information allocation, and (3) retrieval coordination 
(Wegner et al., 1991). 

Directory updating is the process where team members gain 
knowledge of the other members’ specialized expertise (Palazzolo, 2005). In 
addition, the team members come to understand their own areas of 
expertise within their system (Hollingshead, 1998b). This knowledge of both 
the others’ and their own areas of expertise can be used to identify sources 
for information sharing within the team. If the Transactive Memory System 
is to function, the team members need to know exactly who to ask for the 
information they need. Research has shown that the extent to which actors 
know who has what knowledge can affect the quality of their decisions 
(Littlepage, Robison, & Reddington, 1997). In this context Wegner et al. 
(1991) concluded that persons involved in close relationships agreed more 
about the relative expertise of each other in different areas opposed to 
strangers. In an organizational setting knowledge of who has what expertise 
can be acquired by working together (Hollingshead, 1998a; Hollingshead, 
1998b; Moreland, Argote, & Krishnan, 1998), by being trained together 
(Yuan, Fulk, & Monge, 2007), or simply by using a company’s  ‘yellow 
pages’. These studies also demonstrated that when team members are able 
to accurately recognize each other’s expertise, this has a positive effect on 
performance. More recent research focuses on communication and 
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information exchange critical for maintaining expertise recognition 
(Palazzolo, 2005). This shifts the attention more to the processes of 
knowledge sharing. Palazzolo argues that the processes of information 
allocation and retrieval is where efficiency and effectiveness of the 
Transactive Memory System can be measured and influenced (Palazzolo, 
Serb, She, Su, & Contractor, 2006). Information allocation and retrieval 
coordination are the processes of processing, storing and allocating 
information. 

Information allocation is the process where one team member 
forwards information to another team member whom he believes is most 
qualified to process and encode the information for future access (Palazzolo, 
2005). This serves two purposes. First, actors have a limited capacity to 
process and store information. If the actor recognizes the knowledge as 
potentially useful or in the area of expertise of a fellow member, he decides 
to pass it to that person. This makes him no longer responsible for the 
information, and his cognitive capacity can be used for areas of expertise for 
which he is responsible. This makes the Transactive Memory System more 
efficient. Second, this process supports the development of the transactive 
memory system by reinforcing the differentiation in the team (Hollingshead, 
1998b); the team members become more expert in their own areas of 
expertise.   

Retrieval coordination is where information that is needed is retrieved 
from others based on knowledge of the relative expertise of the members in 
the system (Wegner, 1995). Retrieval coordination occurs when a member 
seeks specialized information from the person in the team who is an expert 
in that area to help execute the task when his personal knowledge base is 
not sufficient (Hollingshead, 2000; Hollingshead, 1998a; Hollingshead, 
1998b; Liang, Moreland, & Argote, 1995; Moreland et al., 1998). 

Transactive Memory theory seems particularly suitable for studying 
(dyadic) knowledge sharing in instrument consortia as it focuses on how 
persons utilize each other’s expertise. This theory is also valuable since 
directory updating in instrument consortia may be complicated as physical 
distances and the temporary character of the project make it difficult to gain 
an insight into each other’s expertise. Although research has found a 
positive relationship between transactive memory systems and group 
effectiveness in groups composed of coworkers and work groups in 
laboratory settings (Lewis, 2003), research on the processes of knowledge 
sharing in transactive memory systems is lagging behind. Research on 
transactive memory has mostly been conducted in laboratory settings, on 
intimacy relations and in small groups. Little research is done within the 
context of organizational teams (Akgun, Byrne, Keskin, Lynn, & Imamoglu, 
2005). This seems to be changing with authors like Palazzolo (2005) and 
Yuan et al. (2007), who studied transactive memory systems within the 
context of work teams. As far as we know, Agkun et al. (2005) are the first 
to apply Transactive Memory theory to NPD teams. Applying Transactive 
Memory theory to NPD teams, the authors suggest that team members 
must utilize each other as an external memory aid to add to and improve 
their own memories; people in NPD teams use their transactive memory 
system to retrieve and combine necessary information to complete the 
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project successfully. Through an empirical study at group level, Akgun et al. 
(2005) found that transactive memory systems in NPD teams were 
positively associated with team learning, speed-to-market and new product 
success. When using Transactive Memory theory to explain knowledge 
sharing dyads in instrument consortia, the main idea is that a team member 
bases his knowledge sharing on the knowledge he believes the other team 
member has. The team member reduces his cognitive work load by passing 
on knowledge that he does not need to a team member whom he believes 
can benefit from it. Also, the team member forms knowledge sharing ties 
with other team members whom he thinks have the knowledge he needs.  

2.2.2 Social Exchange Theory 

 
The origin of Social Exchange theory lies in the work of Homans (1958) and 
Blau (1964b). In their original definition of Social Exchange theory Homans 
and Blau intended to explain the emergence of dyadic relationships by 
means of exchange mechanisms. With the work of Emerson (Monge et al., 
2003), the scope was broadened beyond the dyad. Emerson was also the 
first to explicitly analyze the structure of exchange and to explicitly consider 
social structure as both product and constraint on the exchange relations 
within exchange theory. Since then many authors have been elaborating on 
social exchange theories, and the application of social exchange theories to 
organizational studies has resulted in studies of power, leadership, trust, 
and ethical behavior (Cook, Emerson, & Gillmore, 1983). 

In Social Exchange theory, whether or not two persons create, 
maintain, and dissolve network ties is based on the resources and attributes 
they possess and need, which resources the other has and needs and the 
access they have to alternative knowledge sources. If there is a potential 
exchange in resources between two people, for example the exchange of 
knowledge, the knowledge sharing tie is created. A discrepancy in resources 
is then a condition for the creation of ties (Emerson, 1972). Social Exchange 
theory is therefore based on two principles: (1) an actor can be modeled as 
motivated by interests and rewards/punishments, and (2) most interaction 
consists of the exchange of valued items.  

Contractor and Monge (2002) found Social Exchange theory to be an 
appropriate theory explaining why people form dyadic knowledge exchange 
ties. In the specific case of instrument consortia Social Exchange theory is 
valuable for explaining knowledge sharing because professionals from 
different organizations have to collaborate. The professionals have diverse 
knowledge so in principle they have something to offer each other. 
However, it is difficult for them to have an overview of the alternative 
sources for knowledge. When applying Social Exchange theory to the 
context of knowledge sharing, the explanation this theory offers for 
knowledge sharing behavior would be that two persons have knowledge 
sharing ties based on the knowledge they possess and need, and whether 
they have alternative sources for the knowledge they need. In the context 
of the people working in instrument consortia, Social Exchange theory would 
explain the existence of knowledge sharing dyads by the knowledge both 
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parties have to offer each other. In other words: in dyads, when an actor 
believes another actor can offer him knowledge and that he can offer the 
other actor knowledge in return, the actor is more likely to approach the 
other actor for knowledge sharing. This also implies that following Social 
Exchange theory, in knowledge sharing ties there is a preference for 
balanced relations. To summarize, in the Social Exchange theory, the value 
that actors ascribe to other actors’ knowledge has a considerable effect on 
how actors share knowledge.  

2.2.3 Proximity theory 

 
Initially, Proximity theory was concerned with the physical distance between 
persons and the effect this distance has on their communication. Proximity 
theory started with the work of Festinger et al (1950) who found that being 
physically proximate increases the probability that actors meet and interact 
and, thereby, it increases the likelihood that actors communicate. Other 
authors followed by studying the relation between physical proximity and 
communication (Gilly & Torre, 2000; Katz & Allen, 1985; Monge, Rothman, 
Eisenberg, Miller, & Kirste, 1985; Morgan, 2004; Rice & Aydin, 1991). 
Through these studies the basic thought of Proximity theory was derived: 
persons who are physically close are more likely to meet each other and 
communicate. Thus Proximity theory was originally concerned with meeting 
in the sense that when people are physically close their communication is 
facilitated because when they have a physical location in common this offers 
them the opportunity to meet each other. In other articles, this concept is 
extended to cover other kinds of proximity, for example organizational 
proximity (Monge et al., 2003). Thereby being close or proximate was 
extended to other dimensions. The basic notion of Proximity theory was 
generalized to the notion that when people experience closeness, they are 
more likely to form ties. “Close” now not only means physically close, but 
also refers to being close in a more abstract form, for example being close 
in thought worlds, or in culture. In this sense Proximity theory is a specific 
form of the homophily theories (Homans, 1958); the more the actors have 
in common, the closer they are and the more likely they are to form ties. 
Two lines of reasoning support this notion: the theory of similarity-attraction 
(Byrne, 1971; Heider, 1958), and the theory of self-categorization. Based 
on the work of Heider (1958), the similarity-attraction line of thinking 
argues that similarity reduces the psychological discomfort that may rise 
from cognitive or emotional inconsistency. The theory of self-categorization 
(Turner & Oakes, 1989) argues that individuals define their social identity 
through a process of analyzing their social environment. Stereotyping and 
depersonalization of self-perception are at the core of this process. When 
individuals categorize themselves as being a certain type, they accentuate 
similarities with others who they think are of a similar type.  

Translated to knowledge sharing dyads, the explanation Proximity 
theory offers for two actors forming a knowledge sharing tie is whether they 
are ‘proximate/close’ in the sense that an actor is more likely to share 
knowledge with an other actor if they have more in common. In the 
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instrument consortia the extent to which these mechanisms play a role in 
knowledge sharing remains to be explored as project members are not 
always physically close and in their expertise may also experience little 
closeness with their fellow project members. At the same time they are 
highly organizationally proximate in terms of their task dependencies.  
As Monge et al. (1985) concluded, more proximity research has been 
conducted in the interpersonal than in the organizational context. Many 
studies on proximity have focused on the effects on communication, and 
have taken place in settings varying from highly controlled settings 
(Conrath, 1973; Wells, 1965; Zahn, 1991), to more natural organizational 
settings for employees in general (Allen, 1977; Pinto, Pinto, & Prescott, 
1993) and R&D settings in specific (Hollingshead, 2000). Concerning 
knowledge sharing, several studies argued that proximity is necessary for 
transferring tacit knowledge (Nooteboom, 2000; Torre & Gilly, 2000). Torre 
and Gilly (2000) discuss the concept of proximity as applied within regional 
industrial studies. Concerning knowledge, they state that relations involving 
tacit knowledge exchange imply geographical proximity. Applying proximity 
theory to knowledge sharing dyads, Proximity theory would explain how and 
why two actors share knowledge based on how proximate they are. The 
closer one actor is to another, the more likely they are to share knowledge. 
Proximate in this sense means how much actors have in common on certain 
aspects.   

2.3 Propositions for the effects of the enablers on 
knowledge sharing characteristics 
 

Transactive Memory theory, Social Exchange theory and Proximity theory 
each propose general mechanisms through which the existence of 
knowledge sharing dyads can be explained. The main argument of 
Transactive Memory theory to explain knowledge sharing is that an actor 
bases his knowledge sharing on the perceptions he has of the knowledge 
the other actor possesses. Actors in a Transactive Memory system divide 
their cognitive work load, by passing on knowledge that they do not need to 
someone who they think can benefit from it and they ask for knowledge 
from others who they think have the knowledge they need. Social Exchange 
theory’s main mechanism for explaining knowledge sharing is that people 
create, maintain and dissolve knowledge sharing ties based on the 
knowledge they possess and need and the access they have to alternative 
knowledge sources. So when an actor thinks another actor can offer him 
knowledge and that he can offer the other actor knowledge in return, the 
actor is more likely to approach the other actor for knowledge sharing. The 
value that the actors ascribe to the other actor’s resources has a 
considerable effect on how the actors share knowledge. The reasoning 
provided by Proximity theory is that two actors form a knowledge sharing 
tie based on whether they are ‘proximate/close’ in the sense that actors are 
more likely to share knowledge with the other if they have more in 
common.  
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All three theories attempt to explain how actors form ties by the attributes 
their relations have. As can be seen in the conceptual model presented in 
chapter 1, this is exactly the focus of our study as we explore how the 
variables in the relational context affect the way the actors share 
knowledge. Because the three theories are based on different underlying 
mechanisms, it can be expected that the ideas on how the enablers affect 
knowledge sharing are also different. Below, we discuss the propositions 
that follow from Transactive Memory theory, Social Exchange theory, and 
Proximity theory concerning the effects of the enablers on the knowledge 
sharing characteristics. The propositions are discussed separately for each 
property of knowledge sharing. Starting with reciprocity, we will discuss how 
the expertise overlap will affect reciprocity following Transactive Memory 
theory, Social Exchange theory, and Proximity.  

2.3.1 The proposed effects of the enablers on reciprocity 

 
The effect of expertise overlap on reciprocity 

 
Transactive Memory theory assumes that a team works as a Transactive 
Memory System: everyone is an expert in his own area, and these experts 
depend on each other’s knowledge for completing their tasks. Transactive 
Memory systems becomes more efficient as knowledge becomes more 
differentiated and less redundant among the individuals in the system 
(Palazzolo, 2005). Knowledge differentiation is the extent to which 
transactive memory system members are experts in areas that other people 
are not (Wegner, 1987). When there is no or a small overlap in expertise, 
the differentiation is large. This means that the team members will need 
each other’s expertise and approach each other for the topics they 
themselves are no expert on, but the other is. So having no or a smaller 
overlap in expertise would lead to mutual and asymmetrical knowledge 
sharing. When there is a large overlap in expertise, Transactive Memory 
theory would say the team members are less likely to share knowledge, 
since they would assume all of them have the same knowledge anyway. 
Thus Transactive Memory theory proposes expertise overlap to have a 
negative effect on the reciprocity of knowledge sharing.   

 
Social Exchange theory explains the forming of ties by the demand and 
supply of resources; in the case of knowledge sharing a team member is 
likely to share knowledge with someone who can offer him the knowledge 
needed and to whom he can offer knowledge in return. Thus, in the case of 
knowledge being shared, both team members involved must have to offer 
each other knowledge of value. Knowledge that has most value is the 
knowledge not possessed; there has to be a discrepancy in knowledge 
(Akgun et al., 2005; Hollingshead, 2000; Moreland, Argote, & Krishnan, 
1996). When there is no expertise overlap, the discrepancy in knowledge is 
highest and it will be most valuable for team members to share knowledge. 
In that case their knowledge sharing is more likely to be reciprocal. The 
larger the overlap in expertise, the smaller the discrepancy in knowledge. 
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Consequently, the knowledge they can offer each other becomes less 
valuable. In situations like these, knowledge sharing ties are more likely to 
be absent (a null tie) or asymmetrical at the most. Social Exchange theory 
therefore proposes a negative effect of expertise overlap on the reciprocity 
of knowledge sharing.  

 
From Proximity theory we expect the opposite. Being a form of homophily-
theory, Proximity theory is based on the notion that the more the team 
members have in common, the closer they are and the more likely they are 
to form ties. The larger the expertise overlap, the closer the team members 
are in their thought worlds, because they for example are used to the same 
professional language and the same way of thinking. Cognitive proximity is 
also a term used to describe this type of closeness (Nooteboom, 2000). 
Several authors have pleaded for cognitive closeness as facilitating 
communication and knowledge sharing and absorption (Dougherty, 1992; 
Nooteboom, 2000). Proximity theory would therefore suppose that as the 
expertise overlap becomes larger, the team members are more likely to 
share knowledge (either mutually or asymmetrically).  

 
The effect of co-location on reciprocity 

 
Transactive Memory theory would argue that for a transactive memory 
system to function, people need accurate representations of who has what 
knowledge. When team members are co-located, it is easier for them to 
learn about who has what knowledge; directory updating is facilitated. 
Other authors (Moreland, 1999; Wegner, 1987) add that the 
representations of who has what expertise are acquired gradually and 
informally and are hardly documented explicitly and, therefore, can remain 
unrecognized by remote group members. Research on transactive memory 
systems has also shown that dating couples who worked face-to-face 
retrieved acquired knowledge more effectively than dating couples that 
worked via a computer conference system that only supported text-based 
communication (Hollingshead, 1998b). This would suggest that in a 
situation where the team members are co-located, and therefore have more 
opportunity to interact face-to-face, information retrieval and information 
allocation is also facilitated. Studies on virtual teams support these 
arguments, showing that co-location increases the shared understanding of 
contextual knowledge, helping members to directly observe and share 
experiences (Jarvenpaa & Staples, 2000). Overall it becomes easier for the 
team members to make full use of each other’s expertise and approach 
each other for knowledge allocation and retrieval, which makes them more 
likely to use each other’s knowledge mutually. To sum up, Transactive 
Memory theory expects co-location to have a positive effect on the 
reciprocity of knowledge sharing.  

 
From a Social Exchange theory point of view, it is also proposed that co-
location has a positive effect on reciprocity. Cramton (2001) for instance 
found that dispersed teams lacked mutual knowledge of their members’ 
resources, causing miscommunication, misattribution of intents, and 
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ineffective collaboration between members. When not co-located, the team 
member may not be familiar with the knowledge the other has to offer or he 
may not see alternatives. In this case, knowledge sharing ties are more 
likely to be absent or asymmetrical. When team members are located in the 
same building, it is easier for them to learn what knowledge the other has 
to offer. As research on social exchange shows, these individual beliefs 
about knowledge ownership are related to the sharing of knowledge 
(Festinger, Schachter, & Back, 1950). It enables the team members to 
engage in knowledge sharing ties that are likely to be reciprocal. Social 
Exchange theory proposes a positive effect of co-location on the reciprocity 
of knowledge sharing.  

 
Proximity theory is originally based on the work of Festinger et al (1950) 
who found that physical closeness facilitates communication because people 
are more likely to meet and interact. Related research  studying the relation 
between physical proximity and communication (Brandon & Hollingshead, 
2004) came to the same conclusion: when people are physically close their 
communication is facilitated. A common physical location offers them the 
opportunity to meet. Translated to knowledge sharing within the context of 
instrument consortia, proximity theory would suggest that when team 
members are not co-located, this would make them more likely to not share 
knowledge, to have null ties. When the team members in these consortia 
work in the same location, they are more likely to share knowledge with 
each other (either mutually or asymmetrically). A positive effect on 
reciprocity is therefore expected from co-location.  

 
The effect of involvement in multiple projects on reciprocity 

 
Following Transactive Memory theory, for a transactive memory system to 
function properly, people need accurate representations of the knowledge of 
the team members in the system. The accuracy of expertise recognition is 
the extent to which team members in the network accurately perceive what 
knowledge other team members possess (Rau, 2000, in: Palazzolo et al, 
2006). When both team members in a dyad are involved in this one 
consortium. their expertise recognition can be quite accurate, facilitating the 
information allocation and retrieval. This makes them more likely to know to 
whom they should pass on knowledge, from whom they can retrieve 
knowledge, but also to whom not to pass on knowledge and who not to 
approach when confronted with a specific problem. Their knowledge sharing 
is therefore more likely to be mutual and less likely to be null or 
asymmetrical. When team members are not only partly involved in the 
consortium but also work on other projects, their expertise recognition is 
likely to be less accurate than for the team members who are involved in 
this one project. Participation of team members in multiple projects also has 
an advantage, for these team members are also part of other transactive 
memory systems. Being involved in multiple projects broadens a team 
member’s perspective, and he may learn how to apply his expertise in 
different situations. This means the person involved in another project 
becomes more expert. So while expert recognition is harder for the team 
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members involved in multiple projects, at the same time these team 
members become more expert through being part of another transactive 
memory system. In a situation where one team member is involved in 
multiple projects and the other team member is not, the one working 
fulltime could approach the one involved in multiple projects for new 
expertise. At the same time the team member involved in multiple projects 
could approach the other for staying up-to-date on the tasks in the 
consortium. A dyad where one is involved in multiple projects and the other 
is not, is therefore expected to result in reciprocal knowledge sharing. When 
two team members are both involved in multiple projects, they both 
become more expert, but at the same time their priorities shift between 
projects and the time to share knowledge is restricted for both. This leads to 
both team members being very selective in their knowledge sharing; they 
only approach the persons who they think have the crucial knowledge, 
leading to more null and asymmetrical ties. Summing up, Transactive 
Memory theory expects the involvement of one team member on multiple 
projects to be positive for reciprocity, and the involvement of both team 
members in multiple projects to have a negative effect on the reciprocity of 
their knowledge sharing.  

 
Several authors in Social Exchange theory pose that exchange takes place if 
the team members believe that the exchange provides them with more 
value than the other options open to them do (Uehara, 1990). Therefore, 
according to Social Exchange theory, knowledge sharing depends on the 
alternative sources of knowledge open to the team members; “the 
alternatives will determine the limits within which the rate of exchange falls” 
(Heath, 1976 in Uehara, 1990: p.532). When both team members are 
working solely within the consortium, the number of alternative sources for 
knowledge is similar for both, resulting in a great likelihood for reciprocal 
knowledge sharing ties. In situations where team members are involved in 
multiple projects, they have a higher chance of finding alternative 
knowledge sources. When one of the team members is involved in another 
project but the other team member is not, the one working in multiple 
projects would have more alternative sources. Their relation is then 
unbalanced, and this increases the chance they do not share knowledge or 
share knowledge asymmetrically. In a dyad where both team members are 
involved in multiple projects, circumstances are similar for both, and this is 
expected to result in reciprocal knowledge sharing ties. To summarize, 
Social Exchange theory proposes a negative effect on reciprocity when one 
team member is involved in multiple projects. The situation where both 
team members are involved in outside projects is expected to positively 
influence the reciprocity of knowledge sharing.  
 
Following the arguments of Proximity theory, involvement in multiple 
projects leads to more distance. First, being involved in multiple projects 
means that team members acquire different experiences as they are part of 
other groups of people. Second, being involved in multiple projects can also 
implicate that one changes locations, which causes physical distance. Where 
both team members are involved in this one consortium, they would be 
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close and Proximity theory would expect greater likelihood for reciprocal 
knowledge sharing. In situations where one team member is involved in 
multiple projects and the other is not, the team members are less proximate 
than they would be if they would both be involved in this one consortium. 
Because they would be less proximate, they would also be less likely to find 
each other for knowledge. Therefore, their knowledge sharing is more likely 
to be null or asymmetrical. This would be the same for the situation where 
one of the two or both are involved in multiple projects. So from the 
perspective of Proximity theory the involvement of team members in 
multiple projects is expected to have a negative effect on the reciprocity of 
their knowledge sharing. 
 
The effect of task dependency on reciprocity 

 
Transactive Memory theory is based on the notion of cognitive dependence. 
Team members try to lower their cognitive work load by distributing it 
across team members in the Transactive memory system. By dividing the 
cognitive work load, cognitive dependencies are created and where team 
members perceive dependency on each other’s knowledge, they are likely to 
share knowledge. Cognitive interdependence is necessary for the 
development of a transactive memory; it is not group membership itself but 
the interdependence that comes along with group membership that 
stimulates the development of a transactive memory system (Hollingshead, 
1998a; Moreland, 1999; Wegner et al., 1991). Interdependency indicates 
that people are interdependent in the sense that a team member’s actions 
have an impact on other team members’ outcomes (Emerson, 1962). In 
work situations, and certainly in Instrument consortia, the cognitive 
interdependency between team members is mainly caused by task 
dependencies, particularly when one team member’s output is another team 
member’s input (Thompson, 1967). Thus, when team members perceive 
they are task dependent, they are cognitively interdependent and more 
likely to approach each other for knowledge allocation and retrieval. This 
means that at the dyadic level team members who do not perceive any task 
dependency are unlikely to share knowledge. When the team members do 
perceive task dependency, they are likely to share knowledge mutually or 
asymmetrically. Thus, Transactive Memory theory proposes task 
dependency to positively influence the reciprocity of knowledge sharing.  
 

Following Social Exchange theory, the exchange of resources is 
related to the extent to which team members are dependent on each other 
for resources. As Emerson (1972) argues, the dependence of team member 
B on team member A is (1) directly proportional to B’s motivational 
investment in resources owned by A, and (2) inversely proportional to the 
availability of those resources outside of the A-B relation. When there is no 
task dependency, Social Exchange theory would argue that the team 
members attach less value to the knowledge the other has and therefore 
they would be more likely to share knowledge asymmetrically or not at all. 
In the situation that A and B are task dependent, the number of alternative 
sources for that particular knowledge is very small or non-existent, for they  
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Propositions for reciprocity 

Explanatory variables 
(enablers) 

Social theory 

 Transactive 
Memory theory 

Social Exchange 
theory 

Proximity theory 

 M A N M A N M A N 

Expertise overlap - + + - + + + + - 

Co-location + - + + - + + + - 

Involvement in multiple          

projects: one actor 
both actors 

+ 
- 

+ 
+ 

- 
+ 

- 
+ 

+ 
- 

+ 
- 

- 
- 

+ 
+ 

+ 
+ 

Task dependency + + - + - - + + - 

M = mutual knowledge sharing 
A = asymmetric knowledge sharing 
N = no knowledge sharing 
+ : theory proposes a positive effect of the enabler on reciprocity 
-  : theory proposes a negative effect of the enabler on reciprocity 
How to read this table: For example, Transactive Memory theory expects expertise 
overlap to negatively influence mutual knowledge sharing.  
Table 2-2: Propositions for reciprocity 

specifically need each other’s input for their tasks. In that case the team 
members attach great value to each other’s knowledge and this makes 
them more likely to share knowledge mutually. Therefore Social Exchange 
also proposes a positive effect of task dependency on the reciprocity of 
knowledge sharing.  

Proximity theory would also argue that there is a positive effect of 
task dependency on the reciprocity of knowledge sharing ties. Proximity 
theory defines task dependency as a form of organizational proximity. Even 
though the definitions of organizational proximity differ, they agree on the 
notion that organizational proximity would facilitate interaction between 
people. Task dependencies create organizational proximity and this makes 
people more likely to share knowledge with each other. Where there is no 
task dependency relation, they are less close and thereby their knowledge 
sharing is more likely to be null or asymmetrical. This means that Proximity 
theory expects task dependency to have a positive effect on reciprocity.  

The different expectations based on the three social theories 
concerning the effects of the variables on the reciprocity of knowledge 
sharing are summarized in table 2-2. 
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2.3.2 The proposed effects of the enablers on frequency 

 
The effect of expertise overlap on frequency 

 
As discussed under reciprocity, differentiation is crucial for the functioning of 
a Transactive Memory system as the system becomes more effective and 
efficient as each team member becomes more expert in his own area. If 
there is no overlap in expertise the transactive memory system would 
function effectively, and team members are likely to be aware of needing 
each other’s knowledge for task completion. This would lead the team 
members to share knowledge frequently. Nickerson (1999) has argued that 
when people are knowledgeable across multiple areas of expertise, they 
assume that others are also experts in multiple areas of expertise. 
Consequently, they assume that they are self-sufficient and others are too. 
The greater the expertise overlap between two team members, the more 
they assume to be self-sufficient and assume the other is too. This would 
lead to less frequent knowledge sharing between the team members.  To 
summarize, Transactive Memory theory proposes a negative effect for 
expertise overlap on the frequency of knowledge sharing.  
 
Focusing on the resources the team members have, Social Exchange theory 
would argue that people tend to seek others who can offer them knowledge 
and to whom they can offer knowledge. As mentioned, people offer each 
other knowledge of the most value when there is a discrepancy in their 
knowledge (Jarvenpaa et al., 2000). When there is no expertise overlap, or 
the overlap is small, the team members can both offer each other valuable 
knowledge. People prefer these types of relations; and, therefore, they are 
more likely to engage more frequently in these knowledge sharing relations 
than in relations where the expertise overlap is larger and the value they 
can offer each other is smaller. Thus following the arguments of Social 
Exchange theory, as the overlap in expertise increases the team members 
are likely to share knowledge less frequently.  
 
The previous section on reciprocity argued that Proximity theory regards 
people with a large overlap in expertise more proximate than people with no 
or a small overlap in expertise. Team members prefer to engage in relations 
with others who are similar or proximate to them. Knowledge sharing is one 
such relation, so a larger overlap in expertise would be expected to cause 
the team members to share knowledge more frequently.  

 
The effect of co-location on frequency 

 
Transactive Memory theory would suggest a positive effect for co-location 
on the frequency of knowledge sharing ties. The arguments mentioned for 
the effect of co-location on reciprocity of knowledge also play a role in the 
effect of co-location on frequency. When co-located, the processes in the 
transactive memory system are facilitated (Akgun et al., 2005; 
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Hollingshead, 2000; Moreland et al., 1996). It not only becomes easier to 
recognize expertise, but also to approach others in the system for 
knowledge allocation and knowledge retrieval. Furthermore, as a number of 
authors mention, being co-located means that team members meet more 
often and develop collective knowledge of ‘how to get things done around 
here’, which facilitates knowledge sharing (Collins, 1983; Granovetter, 
1985; Kogut et al., 1992). These arguments lead to the proposition that co-
location leads to more frequent knowledge sharing.  

 
The arguments for Social Exchange theory are more or less similar to that of 
Transactive Memory theory. From the perspective of Social Exchange 
theory, co-location makes it easier for team members to learn about the 
knowledge other team members have to offer. They become aware of 
alternative sources for knowledge but also they get to learn who has 
valuable knowledge. At the same time they are also able to identify their 
own position. (Emerson, 1962). Thus, the team members are better be able 
to identify who can offer them valuable knowledge and to whom they can 
offer valuable knowledge. Consequently, they can make better choices 
about who they want to share knowledge with. The ties they prefer are 
balanced ties (Nahapiet et al., 1998) so when they can make better choices 
about whom to share knowledge with, they are likely to engage more 
frequently in knowledge sharing ties, which will mostly be the balanced 
ones. Thus from the Social Exchange theory point of view, co-location is 
expected to have a positive effect on the frequency of knowledge sharing. 
 
The reasoning from the perspective of Proximity theory is quite 
straightforward, as co-location is in fact physical proximity. A lot of research 
in Proximity theory is concerned with the effect of physical proximity on the 
frequency of interaction. As argued, being proximate increases the 
likelihood that people share knowledge, because the team members have 
more opportunities for spontaneous and planned interaction (Kiesler & 
Cummings, 2002; Newcomb, 1961). Thus, from a Proximity-theory 
perspective, being co-located means that the team members are physically 
proximate, and this leads the team members to share knowledge more 
frequently.  
 
The effect of involvement in multiple projects on frequency 
 
Transactive Memory theory would argue that when people are involved in 
multiple projects, they not only have less time for expert recognition, their 
perceptions of others’ expertise may also be less accurate. Perceptions of 
each other’s’ expertise can come from different sources, such as shared 
experiences and previous conversations (Hollingshead, 1998a; Wegner et 
al., 1991). When people are working full time in the consortium they are 
likely to have more shared experiences and previous conversations than 
when one or both are also involved in projects outside the consortium. 
Therefore when one or both are involved in multiple projects, their 
perceptions of each other’s expertise are likely to be less accurate than they 
would have been when both were involved in the consortium only. When 
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involved in multiple projects, they not only have less insight into who has 
which expertise, they also simply have less time to allocate and retrieve 
knowledge. At the same time, if team members are also involved in multiple 
projects they are also part of other transactive memory systems. Knowledge 
allocation and retrieval with others becomes easier as they learn to share 
knowledge with people from other areas of expertise. So participating in 
multiple projects is expected to cause members to share knowledge less 
frequently, also because the team members need less time to share 
knowledge. This concerns the situation where one of the team members is 
involved in multiple projects as well as the situation where both team 
members are involved in multiple projects.  
 
When team members are involved in multiple projects, Social Exchange 
theory would argue that the chance that they have alternative options for 
knowledge sources is greater. As argued in the section on reciprocity, how 
and whether the team members engage in knowledge sharing relations 
depends on the availability of alternative knowledge sources. When both 
team members are involved in this one consortium they not only have about 
the same range of alternative sources for knowledge, they also learn more 
about each other’s knowledge. This makes them likely to share knowledge 
frequently. Where only one of them is involved in multiple projects, this 
person is better able to identify different sources of knowledge. The team 
member involved in this one consortium is likely to have less alternative 
knowledge sources, which makes the relation unbalanced and the team 
members are therefore likely to share knowledge less frequently. The 
involvement of one team member in multiple projects is therefore expected 
to have a negative effect on the frequency of knowledge sharing. When two 
team members are both involved in multiple projects, the opportunities of 
finding alternative knowledge sources is equal for both. This makes their 
exchange position more equal; therefore, a positive effect is expected for 
the strength of knowledge sharing ties.  
 
From the perspective of Proximity theory, the involvement of team 
members in projects outside the consortium leads them to be less 
proximate. They share less project-specific experiences, they might work in 
different locations and when persons are involved in multiple projects they 
are involved in different project environments surrounded by different 
persons, working on different tasks. In this perspective, in a dyad where 
one or both team members is/ are involved in multiple projects, the team 
members are less proximate and this is likely to lower their frequency of 
knowledge sharing.  

 
The effect of task dependency on frequency 

 
As argued, cognitive dependency is central to the theory of Transactive 
Memory systems. Cognitive dependency exists when people perceive they 
are dependent on each other’s knowledge for the execution of their tasks 
(Hollingshead, 1998a). Cognitive dependency is most likely when the group 
task is complex, non-routine, and requires a high degree of coordination  
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Propositions for frequency 

Explanatory variables 
(enablers) 

Social theory 

 Transactive 
Memory theory 

Social Exchange 
theory 

Proximity theory 

Expertise overlap - - - 

Co-location + + + 

Involvement in multiple    

Projects: one actor 
both actors 

- 
- 

- 
+ 

- 
- 

Task dependency + + + 

+ theory proposes a positive effect of the enabler on frequency 
-  theory proposes a negative effect of the enabler on frequency 
How to read this table: For example, Transactive Memory theory expects a negative 
effect of expertise  overlap on the frequency of knowledge sharing.  
Table 2-3: Propositions for frequency  

between group members (Levine & Moreland, 1999 in: Brandon & 
Hollingshead, 2004). In instrument consortia, where there is task 
dependency between team members, tasks become more complex, and 
need coordination, which causes the team members to be cognitive 
dependent. Where cognitive dependency is perceived, people are likely to 
share knowledge more frequently. Thus from the perspective of Transactive 
Memory theory, it is likely that where task dependency is perceived, people 
will share knowledge more frequently than when there is no task 
dependency. 
As stated before, the central notion in Social Exchange theory is that people 
prefer to share knowledge with others who can offer them knowledge of 
value, and who they can offer knowledge in return. When there is a task 
dependency tie between two team members, the output of one team 
member constitutes input for the other and the other way around, as they 
need to coordinate their tasks. This means that they both have valuable 
knowledge to offer each other for the completion of their tasks. This 
increases the likelihood that they share knowledge more frequently. 
Therefore, from a social exchange perspective we expect that if there is a 
dependency relation between the team members in a dyad, they are likely 
to share knowledge more frequently than when there is no task 
dependency.  
 
From the perspective of Proximity theory, it is also expected that task 
dependency and the frequency of knowledge sharing are positively related. 
As discussed above, task dependencies create a form of organizational 
closeness. This closeness makes the team members likely to share 
knowledge more frequently. That means that if there is a dependency 
relation between team members, they are likely to share knowledge more 
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often than if there is no task dependency between them; task dependency 
has a positive effect on frequency.  
 
It is safe to say that there are differences between SE, Proximity, and 
Transactive Memory theory in the effects they propose of the variables on 
the frequency of knowledge sharing. The expected effects are summarized 
in table 2-3.  

2.3.3 The proposed effects of the enablers on multiplexity 

 
The effect of expertise overlap on multiplexity 

 
Transactive Memory theory assumes that groups of team members function 
as transactive memory systems. Knowledge differentiation is used as a 
measure for the development of a transactive memory system. Individuals 
accept responsibility for different knowledge areas (Wegner et al., 1991). 
The transactive memory system is most efficient when each team member 
in the system has his own area of expertise (Hollingshead, 1998a). That 
means that in situations where team members have no or just a small 
overlap in expertise, they are most efficient in processing information and 
knowledge. After all, when team members need certain knowledge when 
working on their tasks they can approach another team member who is an 
expert in that area. With this expert there is more knowledge to share 
because the expert knows much more about the specific topic than does the 
non-expert. Therefore, as the differences in areas of expertise become 
larger, knowledge sharing becomes more focused, with more knowledge to 
allocate to and retrieve from other team members. As the expertise overlap 
is larger the team members all have broader expertise that is less deep. 
This is expected to lead to less thick knowledge being shared, i.e. a lower 
multiplexity of knowledge sharing. 
 
Social Exchange theory emphasizes the role of demand and supply of 
knowledge to explain knowledge sharing; a team member is likely to share 
knowledge with someone who can offer him/her the knowledge needed and 
whom he can offer knowledge in return. Social Exchange theory stresses 
that knowledge for the team members has most value if it is knowledge 
they themselves do not possess (Dougherty, 1992). The greater the 
difference in expertise, the more the team members can offer each other. 
This means that if the overlap is very small or nil, team members are not 
only more likely to share knowledge, but also to share knowledge about 
different topics. If on the other hand, the overlap is larger and they have 
less knowledge to offer to each other, their knowledge sharing is likely to be 
less thick or absent.  
 
Proximity theory emphasizes that expertise overlap refers to the number of 
areas of expertise the team members have in common. The more areas of 
expertise the team members have in common, the more similar they are. 
Also, the overlap in expertise may lead the team members to be cognitive 
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proximate, which means they are more similar in worlds of thought 
(Jarvenpaa et al., 2000). When team members are closer, their knowledge 
sharing is likely to be richer. So from this perspective the argument would 
be that the larger the overlap in expertise, the more multiplex the 
knowledge sharing tie is.  

 
The effect of co-location on multiplexity 

 
Transactive Memory theory argues that when team members are co-located 
they often share the same relations and are exposed to the same external 
information. They specialize further and cognitively divide their workload 
(Hollingshead, 2000; Wegner et al., 1991). They also become more efficient 
in processing knowledge, and their knowledge sharing is expected to be 
richer. This argument is supported by Stasser and William (1987) who argue 
that knowledge that is shared locally is unlikely to be shared by dispersed 
group members who have not already interacted extensively and is 
therefore less likely to be discussed by a dispersed group. To summarize, 
from the perspective of Transactive Memory theory, being co-located is 
expected to have a positive effect on the multiplexity of the knowledge 
shared.  
 
Under the Social Exchange theory knowledge sharing is based on how 
dependent the team members are on each other’s knowledge. This 
dependence is linked to the motivational investment in each other’s 
knowledge and to the availability of the knowledge from alternative sources 
(Emerson, 1972). When team members are co-located they are better able 
to identify who has what knowledge and who are the alternative knowledge 
sources. Because they are better able to see substitutes, they are likely to 
not make themselves dependent on just one or two persons for knowledge, 
but instead spread these dependencies and share knowledge with different 
persons on different topics. Therefore, being co-located is expected to have 
a negative effect on the number of types of knowledge that is shared 
between two team members. 
 
From the perspective of Proximity theory, co-location means that the team 
members are physically proximate. Proximity promotes the readiness of 
interaction, and consequently people have the opportunity to discover each 
other’s commonalities (Newcomb, 1961). Translated to the context of 
knowledge sharing, this means that co-location makes people more likely to 
interact and share knowledge and by interacting these people get to know 
more about each other and find more similarities between them. This makes 
them likely to also share knowledge about other things. For example, when 
people working on the same floor meet each other at the coffee machine 
and start talking, they get to know more about what the other is working on 
or what the other person’s interests are. This makes them more likely to 
start sharing knowledge. Thus, Proximity theory argues that when people 
are co-located, this increases the likelihood of them sharing multiple 
contents of knowledge.  
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The effect of involvement in multiple projects on multiplexity 
 
From the perspective of Transactive Memory theory, a person involved in 
multiple projects is also involved in other transactive memory systems. This 
makes this person more likely to develop knowledge in other areas of 
expertise. Additionally they learn to apply their expertise in other settings. 
They bring this expertise to their team so that other team members can 
retrieve this knowledge and benefit from it. This makes it more likely that 
the multiplexity of the knowledge shared increases. Thus in situations where 
one or two team members are involved in multiple projects, the Transactive 
Memory theory would propose proposes that this has a positive effect on the 
multiplexity of knowledge sharing.  
 
From the perspective of Social Exchange theory, the involvement of team 
members in projects outside the consortium increases the probability of 
finding alternative knowledge sources. When two team members are 
involved on the same project, they are more dependent on each other for 
knowledge because there are less alternatives and also they learn more 
about the value of the knowledge they can offer each other. This leads to 
thicker knowledge being shared. Team members who are involved in 
multiple projects have more opportunities to spread their knowledge sharing 
across multiple relations. For each individual case they can decide who is 
the best knowledge source for that situation. As a consequence their 
knowledge sharing is less multiplex. In cases where one is involved in 
multiple projects but the other is not, there is a greater chance of an 
unbalanced situation as the team member involved in multiple projects has 
more alternative sources than the other. In this situation, knowledge 
sharing is also likely to be less multiplex.  
 
In the perspective of Proximity theory, involvement in multiple projects is 
likely to make team members less close as they have less in common. The 
team members involved in multiple projects have to divide their time over 
multiple projects. They have less time and opportunity to develop a shared 
language and other commonalities. Additionally, their physical proximity 
might also decrease because the projects they are working on might differ 
in location. This may cause people to shift from locations, thereby 
decreasing physical proximity. When people are less close, the multiplexity 
of the knowledge shared between them is likely to become less.  
 
The effect of task dependency on multiplexity 

 
We already discussed that Transactive Memory theory sees task 
dependencies as an important source for cognitive dependencies. Leading to 
cognitive dependencies, task dependencies stimulate the development of 
Transactive Memory systems. It motivates team members to become more 
expert in their own domain as they accept responsibility for a certain area of 
expertise (Wegner, 1987). This eventually results in the team members 
sharing thicker knowledge because they need each other’s knowledge for  
 

  
 



Chapter 2 Explaining intra-team knowledge sharing in instrument consortia  
 

61

 
 
Propositions for multiplexity 

Explanatory variables 
(enablers) 

Social theory 

 Transactive 
Memory theory 

Social Exchange 
theory 

Proximity theory 

Expertise overlap - - + 

Co-location + - + 

Involvement in multiple    

projects: one actor 
both actors 

+ 
+ 

- 
- 

- 
- 

Task dependency + + + 

+ theory proposes a positive effect of the enabler on multiplexity 
-  theory proposes a negative effect of the enabler on multiplexity 
How to read this table: For example, Transactive Memory theory expects a negative 
effect of expertise   overlap on the multiplexity of knowledge sharing.  
Table 2-4: Propositions for multiplexity 

task completion. So from the Transactive Memory point of view, task 
dependencies cause the team members to share thicker knowledge. 
 
According to Social Exchange theory, when two team members’ tasks are 
interdependent, they need each other’s knowledge for the execution of their 
tasks. For this knowledge they are entirely dependent on each other 
because they exclusively hold that task-specific knowledge. People prefer 
these types of balanced relations, where both team members have to offer 
each other knowledge of equal value. So when team members are task 
dependent on each other, their knowledge is very valuable for each other, 
which makes them more likely to share knowledge (Dow, Bobrinsky, 
Pallaschke, Spada, & Warhaut, 2006). Additionally, their motivation to 
engage in these knowledge sharing ties is high (for the relations are 
balanced), so there is a greater probability that they will share multiple 
content-types of knowledge.   
 
We have already argued above that following Proximity theory, task 
dependency leads to a form of organizational proximity. Being more 
proximate makes the team members not only more likely to share 
knowledge more reciprocally or more often, but also to share thicker 
knowledge. Proximity theory would argue that people share more contents 
of knowledge when being proximate. Therefore, dependencies are positive 
for the multiplexity of knowledge shared.  
 
The propositions for multiplexity of knowledge sharing as deducted from the 
theories are summarized and represented in table 2-4.  
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2.4 Summary  
 

This chapter started with a search for social theories that are likely to 
explain how and why people share knowledge. A multi-theory approach was 
argued for, because it is likely that multiple mechanisms underlie knowledge 
sharing behavior of the team members in instrument consortia. Three 
theories were selected for explaining knowledge sharing in instrument 
consortia; Transactive Memory theory, Social Exchange theory, and 
Proximity theory. Transactive Memory theory explains knowledge sharing 
ties by team members sharing knowledge to reduce their cognitive workload 
and basing their knowledge sharing on the perceptions they have of the 
other team member’s knowledge. From the perspective of Social Exchange 
theory, team members share knowledge with other team members based 
on the knowledge and attributes they possess and the knowledge the other 
team member has and needs. The explanation Proximity theory offers for 
two team members forming a knowledge sharing tie is whether they are 
‘proximate/close’ in the sense that they are more likely to share knowledge 
when they have more in common. These three social theories offer general 
explanations for explaining knowledge sharing dyads, but they have not 
been applied to the specific context of this research: knowledge sharing in 
instrument consortia.  

The context of knowledge sharing in instrument consortia was 
translated into four enablers expected to have an effect on the way people 
in the instrument consortia share knowledge. The way people share 
knowledge is reflected in the knowledge sharing characteristics reciprocity, 
frequency, and multiplexity. Subsequently, from the perspective of each 
social theory it was reasoned how the enablers would affect the knowledge 
sharing characteristics and for each theory propositions were formulated 
regarding these effects. 

The propositions are summarized in table 2-5. The columns indicate 
the enablers, the rows the explained knowledge sharing characteristics, 
grouped for each social theory. For example, in table 2-5 we see that the 
involvement of both team members in multiple projects is expected to have 
a positive effect on the frequency following Social Exchange theory. For 
some effects the theories offer complementing or overlapping propositions; 
for other effects they are contradictory. This indicates that it may indeed be 
the case that multiple mechanisms simultaneously shape knowledge 
sharing. The empirical part of this study evaluates the explanatory value of 
the theories. 



 

 

Theoretical propositions intra-team knowledge sharing  

  Explanatory variables 

Social theory Explained 
characteristic  

Expertise 
overlap 

Co-location Involvement in multiple projects 
one actor             both actors 

Task 
dependency 

Transactive 
Memory theory 

Reciprocity  M
A 
N 

- 
+ 
+ 

+ 
- 
+ 

+ 
+ 
- 

- 
+ 
+ 

+ 
+ 
- 

       Frequency - + - - +

       Multiplexity - + + + +

Social 
Exchange 
theory 

Reciprocity  M
A 
N 

- 
+ 
+ 

+ 
- 
+ 

- 
+ 
+ 

+ 
- 
- 

+ 
- 
- 

       Frequency - + - + +

       Multiplexity - - - - +

Proximity 
theory 

Reciprocity  M
A 
N 

+ 
+ 
- 

+ 
+ 
- 

- 
+ 
+ 

- 
+ 
+ 

+ 
+ 
- 

       Frequency + + - - +

       Multiplexity + + - - +

M = mutual knowledge sharing, A= asymmetrical knowledge sharing, N=null tie (no knowledge sharing) 
+ theory proposes a positive effect of the enabler on the knowledge sharing characteristic 
-  theory proposes a negative effect of the enabler on the knowledge sharing characteristic 
How to read this table: For example, Transactive Memory theory expects a negative effect of expertise overlap on the occurrence of 
mutual knowledge sharing.  
Table 2-5: Overview theoretical propositions for intra-team knowledge sharing 
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