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5 Results: knowledge sharing at the inter-team 
level 

5.1 Introduction 
 

In the research design we argued that knowledge sharing should take place 
at two levels minimum; within the teams and between teams. Within the 
teams team members have to collaborate to complete their team task, 
which in most cases is the part they are developing. Knowledge sharing 
between teams takes place because the different parts the teams are 
developing have to be integrated into one new product. In case of the 
instrument consortia the teams together have to integrate their parts into 
one measurement instrument. The previous chapter explored knowledge 
sharing at the intra-team level. We discussed the effects of enablers on the 
reciprocity, frequency, and multiplexity of knowledge sharing between team 
members. This chapter discusses knowledge sharing between teams. The 
focus is on how teams share knowledge and how the enablers influence 
their knowledge sharing. More specifically, the objective of the empirical 
study at the inter-team level is two-fold. The first purpose is to explore to 
which extent the effects of enablers on knowledge sharing between teams 
are different from the effects found within the teams. The second intention 
is to explore whether there is a difference in mechanisms explaining the 
knowledge sharing within teams and between teams.  

In chapter 3 we indicated that the empirical study at the inter-team 
level was conducted using qualitative methods. The main method of 
gathering data was conducting interviews. At the beginning of the empirical 
research exploratory interviews with team leaders were conducted to gain 
more information on the issues that played in the consortia concerning 
knowledge sharing. These exploratory interviews were held with fifteen 
team leaders in project Space and nineteen team leaders in project Ground. 
One of the results of these interviews was a network of inter-team 
interaction. It proved to be very difficult for the team leaders to indicate 
these relations. Therefore this network was used as a starting point for 
further study. We conducted more focused interviews with key persons on 
how expertise overlap, task dependency, co-location, and involvement in 
multiple projects affect the direction, strength, and multiplexity of 
knowledge sharing between teams and on the underlying mechanisms. For 
each consortium we interviewed the project leader and a middle manager. 
These respondents were selected because of their helicopter view over the 
projects and their insight into knowledge sharing between teams in their 
projects. In addition to the interviews, we observed the interaction between 
teams by attending meetings and talking to people in the consortia. 

This chapter presents the findings for the empirical study on 
knowledge sharing between teams. It starts by giving a more detailed 
description on how the projects are organized and what their method of 
working is. Findings of the empirical study of knowledge between teams are 
described for each knowledge sharing characteristic in the subsequent 
sections. Section 5.3, 5.4 and 5.5 respectively discuss the findings for the 
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reciprocity of knowledge sharing, the frequency of knowledge sharing and 
the multiplexity of knowledge sharing. Each section is split up in two parts. 
The first part of each section compares the effects of enablers on knowledge 
sharing between teams to the effects they have within teams. The second 
part focuses on the mechanisms explaining the knowledge sharing between 
teams and whether these are different from the mechanisms explaining 
knowledge sharing within teams. This chapter concludes by summarizing 
and discussing the findings at the inter-team level. 

5.1.1 Detailed descriptions of method of work in the instrument 
consortia 

 
In chapter three the projects were already briefly discussed. To give a 
better idea on the method of working in the projects, the organization 
structures, the phases in the projects and the work structures that underlie 
the communication processes are described in more detail.  

In appendices 1 and 2 the organization charts of project Ground and 
project Space are shown. The organization charts visualize three layers of 
management and teams in both projects; (1) the system level, (2) the 
subsystem level, and (3) the institute/work packages.  

The system level takes responsibility for the effectiveness of the 
project, the coherence in the project, the final integration of the parts and 
verification of the instrument. The system level in project Space consists of 
the project management team, the project office, the system engineering 
team, the Assembly, Integration & Verification team (AIV), and the Product 
Assurance/Quality Assurance team (PA). In project Space the Principal 
Investigator (PI), co-PI’s, the Project scientist, the Project manager, and the 
project Space steering committee form the management of the consortium. 
The Principal Investigator (PI) is the formal point of contact with ESA and 
the chairman of the project Space steering committee. The PI is authorized 
to make decisions regarding performance-, cost-and schedule changes in 
consultation with the project Space steering committee and has the 
independent authority to accredit the final instrument together with ESA. 
Together with the co-PI’s, the project scientist and the project manager he 
forms the PI team which is the top level government body. The project 
manager reports to the PI. The project management team supports the 
project manager. Their task is to ensure coherent and consistent instrument 
development and interface control, adequate calibration of the instrument 
and the establishment of the Instrument Control Centre (ICC). 

At the highest organization level of project Ground the top level 
government body is an independent International Steering Committee. This 
committee is assigned the tasks of reviewing the effectiveness of the 
cooperation within and between the research groups, reviewing the research 
programs, and reviewing the progress on the research infrastructure. 
Project Ground is split up in two parts; a part where the scientific research 
is conducted and a part where the instrument is designed and developed. 
The focus in our study is not on the research part but on the part of the 
project where the actual design and development of the instrument takes 
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place. This is done in the so-called Infrastructure part of the project Ground 
organization. The system level in the Infrastructure part of project Ground 
consists of the Infrastructure Procurement Committee, the project 
management team, the project office and the System Engineering group. 
The Infrastructure Procurement Committee reports to the International 
Steering Committee for the design and development of the instrument. The 
system level of this part further consists of the project management, the 
system design and engineering team and project control team. Their task is 
similar to the system level in project Space: they ensure coherent and 
consistent instrument development and interface control, adequate 
calibration of the instrument, and implementation of the instrument. In 
other words, in both projects the system level is responsible for the 
coordination between project control, system engineering, testing and 
calibration at the subsystem level. The system engineering team has an 
important role in both projects. The system engineers have to ensure that 
the performance of the instrument is compliant with the scientific objectives 
and the operational and spacecraft requirements. Their task is to manage 
the engineering process in such a way that this objective is reached within 
the schedule constraints.  

At the subsystem level the instruments are decomposed in 
subsystems. In project Space the instrument is decomposed in seven 
subsystems; the Focal Plane, the Local Oscillator, the High Frequency 
Subsystem, the Wide Band Spectrometer, the High Resolution 
Spectrometer, the Instrument Control Unit, and the Instrument Control 
Centre. In project Ground the instrument is decomposed in four 
subsystems: Station System, Central Systems, Post Processing, and Test & 
Integration. The subsystem teams are responsible for the design, 
development, production, verification, calibration, and delivery of the 
relevant subsystem. They report to the system level. In project Space the 
High Frequency subsystem is an exception in this, it reports as a subsystem 
(i.e. directly to the system level), but their deliveries are at the institute 
level, to be incorporated in the units and assemblies.  

The lowest level in project Space is the institute level, which in project 
Ground is referred to as work package level. At this level the subsystems 
are further decomposed into building blocks. These building blocks are 
assigned to teams. At the institute level or work package level there are 
team leaders, who are responsible for the organization and management of 
the realization of the associated unit within the constraints defined by he 
agreed specifications, the interfaces, the schedule, and the resources 
available.  

In terms of the processes taking place, the project activities have a 
structured character. In both projects teams work towards pre-planned 
review milestones. These reviews are related to the phases distinguished in 
the projects. The projects differ in the type of instrument they make. 
Project Space develops a space-based instrument and project Ground 
develops a ground-based instrument. In both projects three phases of 
development are discerned, however because of the difference in type of 
instrument these phases differ. In project Space phases distinguished are: 
Development model, Qualification model, and Flight model. Project Ground 
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discerns the phases: Preliminary design phase, Detailed design phase, and 
the Main manufacturing phase. The milestones/reviews are linked to these 
phases. Project Ground for instance has a Preliminary Design Review, a 
Critical Design Review, et cetera.  

In the project plans of both projects some guidelines are stated for 
communication. There appears to be quite a difference between the projects 
in the sense that for project Space the communication principles and 
structure is laid down very specific and detailed for the different levels and 
teams, whereas for project Ground this is only generally described in terms 
of aims/objectives. For example, the project plan for project Space states 
that communication principles are that: “all formal exchange of information 
and in particular regarding all project baselines and changes therein, 
reporting progress, cost and schedule shall go through managers”. The 
project plan shows communication matrices for communication between the 
subsystem and system level and for communication between the subsystem 
and institute level. These are based on the consortium structure. The 
project plan also sets out the underlying principle for communication : “the 
principle of free communication exchange between all functional parts at all 
three levels with the obligation to report proposed changes to the 
appropriate formal responsible for authorization prior to acting on these 
changes”. In the matrices contact persons for different functions in all the 
subsystems and at the system level are formally appointed. Key contact 
persons have been assigned to each subsystem at the unit level to promote 
contact with subsystems. Responsibilities of these key persons are technical 
monitoring and evaluation, attending meetings and reviews, functioning as 
a soundboard and support and signalling issues to the project management. 
The project plan provides schedules for meetings, for instance the meetings 
with ESA are all set up. For these meetings as well as for the meetings 
within project Space directions are given concerning the objectives, the 
composition, chairman, the frequency of the meetings. Even formats for 
meetings are given. For example it is stated that: “All meetings shall have 
an agenda, to be drawn up by the party responsible for organizing the 
meeting”. The contents of the minutes of meetings are formally determined. 
For the whole consortium consortium meetings are organized. These 
meetings always take three days. They mostly include a progress and 
management meeting, discussions of system- and instrument issues, 
discussions of main Assembly, Integration & Test aspects, and meetings 
focused on science and calibration issues.  

The project plan for project Ground does not discuss a communication 
plan in such detail. In the documents accessible for this study such 
guidelines were not found. A plausible reason for this may be that this is felt 
less necessary because not that many parties are involved as are involved 
in project Space and that the development activities mainly take place at 
one organization. It is likely that communication guidelines of the 
organization apply to the consortium. 
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Figure 5-1: Interaction networks project Ground 
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Figure 5-2: Interaction networks project Space 
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From the interviews held with the team leaders we derived networks of 
interaction between teams.  Figure 5-2 shows the plots for project Ground, 
figure 5-3 shows the plots for project Space. The team leaders indicated 
that it was very difficult for them to identify the relations because they do 
not have a complete overview of al the relations. The team leaders indicated 
that in some cases they know which team members have interaction with 
other teams, it is however impossible for them to estimate whether this 
interaction is knowledge sharing or other communication, like personal 
conversations. The networks do not provide detail information on the dyads 
between the teams to be able to make statements on the effects of the 
enablers on the knowledge sharing characteristics. Therefore we used the 
network plots as a starting point for further study and we conducted more 
focused interviews with key persons who had a helicopter view on 
interaction patterns between teams.  

Results of the complete qualitative study at the inter-team level are 
described below.  

5.1.2 The effects of the enablers on the reciprocity of knowledge 
sharing 

 
Findings for the effects of the enablers on the reciprocity of knowledge 
sharing within teams are repeated in table 5-1. 
  

Findings for reciprocity at the intra-team level 

Reciprocity Explanatory variables 
(enablers) 

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 
-: the findings indicate that the enabler negatively affects reciprocity 
+: the findings indicate that the enabler positively affects reciprocity 
Table 5-1: Empirical findings for reciprocity of knowledge sharing within teams 
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Task dependency 
Within teams we found that task dependency had by far the largest effect 
on the reciprocity of knowledge sharing. Between teams we expect task 
dependency to have a similar strong effect on the reciprocity of knowledge 
sharing. Task dependencies in these projects are often related to interfaces. 
Between teams, the interfaces cause teams to share knowledge. Teams for 
example have to share knowledge of how the parts they make physically fit 
together. Moreover they have to share knowledge when things in their part 
are altered, because changes in one part may have consequences for other 
parts.  

In the instrument consortia we observed that task dependency is 
indeed a main enabler for knowledge sharing between teams. Project 
leaders and managers indicated this strong effect of task dependency on 
knowledge sharing between teams. Three of them describe the effect as 
very strong. One of the respondents formulated: “Yes, that is the most 
important trigger of the need to know something. In general in this project, 
I think, is the need for something the most important cause leading to 
knowledge sharing”. Not only is it a cause to share knowledge,  also task 
dependent teams tend to share knowledge more mutually. One of the 
project leaders gave an example of two teams working within the same 
subsystem. Both teams developed a part of the subsystem: “Within the 
subsystem X, between team A and team B knowledge sharing went very 
well. They approached each other for knowledge. They made arrangements 
like team A will make this and team B will make that and gives it to team A. 
That all went very well.”  

However, the interviewees noticed that task dependencies not always 
lead to mutual knowledge sharing. This also depends on how the teams 
experience this task dependency. Task dependency can be perceived to be 
one-way, thereby leading to asymmetrical knowledge sharing; “Task 
dependency should make knowledge sharing more bilateral, but if you feel 
that you are doing things and others need to adapt to that, then it works 
unilateral”.  

When no task dependency is perceived teams tend to not share 
knowledge. As one of the project leaders stated: “… if there is no functional 
contact, no interface, both parties can feel they do not have to share 
knowledge at all, so they won’t.” A case mentioned by the interviewees from 
project Space was that of two teams working in the same subsystem. These 
teams each developed a part, using the same signal. Each time they were at 
a consortium meeting they were surprised by what the other team had 
done. Because the teams had problems in their communication the project 
management tried to make their tasks dependent. The project leader siad: 
“There was a fight of the worst kind. At a certain point I told them I did not 
want to receive those kinds of emails anymore. Then we separated them 
functionally and now there is no need to share knowledge anymore.” 

To summarize, the strong positive effect of task dependency found 
within teams is also found between teams. Task dependency between teams 
is seen as a main enabler for teams to share knowledge. In most cases it 
leads to mutual knowledge sharing, although it depends on the perception 
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teams have of task dependencies. If there is no task dependency, the teams 
tend to not share knowledge.  

 
Expertise overlap 

Within teams we found expertise overlap leads to more mutual and 
asymmetrical knowledge sharing and to less team members not sharing 
knowledge. We expect this to be somewhat similar for knowledge sharing 
between teams because between teams there are most likely more 
differences in expertise. When members of two teams do have an overlap in 
expertise we would expect them to be more likely to share knowledge.  

However, this positive effect for expertise overlap is not completely 
supported for the inter-team level. On the one hand, the interviewees argue 
that expertise overlap does have a facilitating effect for knowledge sharing 
between teams. One of the managers argued that expertise overlap leads to 
more mutual knowledge sharing. Also in the other interviewees’ statements 
we found evidence that expertise overlap is indeed related to sharing 
knowledge mutually. One reason offered is that certain fields of expertise 
are “a small world, and a close world” where most experts know each other 
and some of the experts even know each other for years. For example, 
experts have already worked together in other international space projects 
and met during conferences. Another reason offered for the positive effect 
of expertise overlap is that teams share a language which makes the 
knowledge sharing easier. One of the respondents explicitly linked it to the 
type of projects. He states that in a project where a broad spectrum of 
disciplines is present people tend to search similar others: “…the hardware-
people go talk to the hardware-people and the software-people with the 
software-people and they find each other weird”. 

On the other hand, we found arguments indicating that expertise 
overlap leads to teams not sharing knowledge. We asked the project leaders 
and managers to give examples of situations where sets of teams do not 
share knowledge. The examples given all concern dyads of teams with a 
large overlap in expertise. These situations stood out to the project leaders 
and managers because these teams were actually carried out (almost) 
similar tasks without reaching synergy by using each other. This made the 
development process very inefficient. One of the project leaders mentioned 
the ‘not invented here syndrome’ being the cause of this. By using the term 
‘not invented here syndrome’ he refers to the culture of teams not using 
already existing products or knowledge because of its different origin. In the 
example the interviewee described two teams were working on one part of 
the instrument. He described that both teams did not want to use each 
other’s knowledge, because “they thought the other was not doing relevant 
things and they just wanted to do their own things”. 

The interviewed managers indicated that the opposite of expertise 
overlap, a difference in expertise may also cause teams to mutually share 
knowledge. One manager stressed that when people from different teams 
have dissimilar worlds of thought they can learn a lot from each other and 
they feel the need to share knowledge mutually; “Yes, that will make them 
share knowledge mutually. (…) someone who has to implement something, 
or someone who does something on the supercomputer. If you place them 
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together, they can learn from each other”. The respondents gave examples 
of teams that had different expertise and shared knowledge mutually. One 
described a situation where one team was working on the placement of 
antenna’s and one team was concerned with the nature development in that 
particular region. Although there is no direct task dependency between 
these teams in developing the instrument, the teams wanted to learn from 
each other so the placement of the antenna’s could be done in a right way. 
The interviewee described: “There is not really a necessity to share 
knowledge, because you could also say ‘these are our rules and you just 
have to accept it’. That is possible and then you write some pages on the 
conditions. That would have been possible, but we see it as an iterative 
process. We all have ideas on how the instrument should be developed and 
placed, so we try to come to a common decision making and to make the 
best of it. We even try to build shared knowledge by each contributing their 
own parameters.” In this case a difference between expertise leads to 
mutual knowledge sharing.  

To summarize, we conclude that the effect of expertise overlap highly 
depends on the situation. In most cases expertise overlap will facilitate 
knowledge sharing between teams. However there is the risk of the teams 
not sharing knowledge if the team members have doubts about the other 
teams expertise and are not willing to the other’s knowledge. At the same 
time, no overlap in expertise can also lead to knowledge sharing if both 
teams see value in each other’s knowledge. The interview data support that 
the professionals in the consortia find it easier to adopt knowledge from 
others who are expert in a different area than they are. They are more 
reluctant or critical towards other professionals who are expert in a similar 
area. In this sense the effect of expertise overlap between teams is different 
from the effect within teams. 

 
Co-location 
We found that co-location within teams increased the probability of team 
members sharing knowledge. For knowledge sharing between teams we 
expect co-location to have a similar positive effect. This means we should 
find support that co-located teams share knowledge more mutually than 
physically dispersed teams. Although we expect that the effect between 
teams is smaller because the physical dispersion between teams is much 
higher than within teams.  

In both projects we indeed found evidence that co-location is 
positively related to knowledge sharing. The respondents all share the 
opinion that co-location facilitates knowledge sharing. However, the 
interviewees do have different ideas on the strength of the effect of co-
location. The interviewees from project Ground indicated that co-location 
has a strong effect on the direction of knowledge sharing. One of them 
formulated: “It helps enormously. If you are isolated at an island, you have 
to make an effort to communicate knowledge. Whilst if you are co-located in 
a building, in principle you have to make an effort not to share knowledge 
with each other”. This was also supported by statements of team leaders in 
this project. Most teams were located in location z, but some teams were 
located elsewhere. For example one team leader said: “(…) so one team 
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was for instance team A. That was sometimes a bit hard because the people 
were not here, because they are mostly in location x. That makes life a bit 
hard. That sometimes meant that they did things on their own and they 
didn’t know that what we have made, set up, that they could use that.” 
Relating the issue of co-location to the specific nature of the instrument 
consortia, one of the interviewees stated that: “If they are already 
cognitively distant and you separate them physically, they will each go into 
their own world…The direction you get when they are physically close is by 
far less divergent than when teams are in different physical locations”. It 
seems that the effect of co-location may enlarge the effect of not having 
expertise overlap.  

In project Space the interviewees agree that co-location may facilitate 
knowledge sharing. As one of them formulates: “Well, if there had been co-
location of course it would have gone better”. However, both respondents 
claim that the positive effect of co-location on asymmetric and mutual 
knowledge sharing is not very strong. One of the respondents stated that 
the effect of co-location also depends on whether there is task dependency. 
His words are: “Co-location only works when there is task dependency… Any 
team will contact another team when they feel it is necessary, even when 
the other team is at the other side of the world”. The difference in the 
perceived strength of the effect of co-location between project Ground and 
project Space attracts the attention because this is exactly where the two 
projects differ. Teams within project Ground are less physically dispersed 
than teams within project Space. It is striking to find that in project Ground 
- where the teams are less dispersed - the effect of co-location is perceived 
as high. Whereas in project Space co-location is seen as less important, 
while physical dispersion is high between the teams within this project. An 
explanation may be that members of project Space accept that they do not 
really have a choice, accept the situation and find other ways to work 
together over a distance. Another explanation may be that there is so little 
co-location between the teams and so many task dependencies with teams 
in other locations that the interviewees may not notice knowledge is shared 
by co-located teams. However, this does not mean that the teams do not 
prefer to share knowledge with teams close by. Co-location still has a 
facilitating effect on the reciprocity of knowledge sharing. It is just that the 
teams perceive its effect as less present.  

To summarize, we found that the effect of co-location on the 
reciprocity of knowledge between teams is experienced as mainly 
facilitating, although this effect is hard to support with empirical findings 
because there is much less ‘real’ co-location between teams than within 
teams. The strength of the effect seems to depend on how the distances are 
perceived by the teams.  

5.1.3 The explanatory strength of the theories for reciprocity 

 
The empirical findings for knowledge sharing within teams indicated that it 
is mainly Proximity theory and Social Exchange theory that offer supported 
explanations for the reciprocity of knowledge sharing.  
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Between the teams task dependency is leading in knowledge sharing. From 
both observations and interview data it becomes clear that knowledge 
sharing between teams is highly demand-driven. Teams mainly share 
knowledge with other teams when if they need input for their tasks. Team 
members do no tend to spontaneously allocate or distribute knowledge over 
the borders of their team. This implies that Social Exchange theory does not 
explain the direction of knowledge sharing between teams very well. Social 
Exchange theory is based on the notion that teams initiate knowledge 
sharing because they need knowledge and think they can offer knowledge in 
return. The first mechanism where teams approaching other teams when 
they need knowledge from them does take place. Support for this 
mechanism was found in answers from all respondents. One team leader 
said for instance: “(...) I just take care of getting the information I think I 
need. I do have to think of that myself, and then I just approach the 
persons who I need to get the knowledge from“. This statement suggests 
that this person strongly thinks from a demand-side. This team leader 
basically says that when his team has a need for knowledge, he will get it 
somewhere. Other team leaders and interviewees made similar statements. 
However, the other mechanism central to Social Exchange theory is that a 
team also takes into consideration whether it is able to give valuable 
knowledge in return. No support is found that this mechanism takes place. 
We did notice a difference between the two projects. Respondents from 
project Space indicated: “it rarely happens that people say he needs to 
know this, so I take the initiative to inform the other group or persons ” and 
“Well, my experience is not that people spontaneously come with ‘ I think 
that you can use this’”. The interviewees in Project Ground on the other 
hand indicated teams sometimes do approach others when they think they 
have knowledge to offer. Statements supporting this are: “at the moment 
you feel like you have something to tell the world, you will communicate”, 
and “…everyone just has specific knowledge that they want to share”. 
However, this still does not take place very often. Therefore we conclude 
that Social Exchange theory explains the direction of knowledge sharing in 
project Ground only for a small part. For project Space it does not explain 
the direction of knowledge sharing between teams.  

Similar we conclude that in terms of Transactive Memory theory the 
process of information allocation does not really takes place between teams 
because knowledge sharing is highly demand driven. Teams do not pass on 
information that they themselves do not need, but that may be interesting 
for other teams, at least not spontaneously. From the answers the 
managers and project leaders gave it appeared that the mechanism of 
expertise recognition does not play a role in the direction of knowledge 
sharing between teams. Two interviewees describe that when teams have a 
problem for which they need outside knowledge they ask these questions in 
general. At consortium meetings, for instance, the teams come forward with 
their problems so that other teams can respond to that. “For example one 
team says ‘we do not understand this effect’ and then another team reacts 
like ‘we have seen this effect before’.” This indicates teams do not approach 
other teams based on their perception of what expertise the teams have. A 
probable cause for this is that that the accuracy of expertise recognition is 
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low. Several answers of team leaders, project leaders, and managers 
indicate that this is the case. One team leader said: “It is very hard to know 
who is doing what and be able to find the nuggets of information that you 
need.” The interviewees also provide reasons why this process of directory 
updating is missing. One reason they provide is that there are continuously 
changes in the people working for the project: “But well, at a certain point 
in time about 300 people worked on the project and there were many 
changes in work force”. A second reason the interviewees give is the 
physical dispersion of the teams. Both the changes in workforce and the 
physical distance between teams may hinder the development of transactive 
memory systems because it complicates the process of knowing what 
expertise the other teams have and keeping this knowledge up to date. 
Because the accuracy of expertise recognition is low, there may be no 
alternative than to ask the questions in generic meetings. 

Proximity theory best explains the direction of knowledge sharing 
between teams. Proximity theory regards task dependencies as a form of 
organizational closeness. We identified task dependencies as the main 
enablers for knowledge sharing between teams. This was supported by 
statements like: “Task dependency is the main trigger to share 
knowledge…” and “There is interaction between different teams, because 
they need each other and that means they are dependent on each other”. 
These statements indicate that the organizational closeness does play a 
large role in shaping the direction of knowledge sharing between teams. 
Additionally, the interviewees indicated that physical proximity and cognitive 
proximity also play a role. On the role of cognitive proximity one of the 
project leaders stated: “What I see in practice is that people need to have 
the mutual respect. If they have mutual respect, there is communication. 
Well, you can only have that respect when you understand each other. At 
least partially (…) What helps most is the cognitive closeness.”  

To summarize, we conclude that mechanisms of Proximity theory 
most underly the direction of knowledge sharing between teams. It is 
mainly their organizational closeness in terms of task dependencies that 
determines whether teams share knowledge and the direction of their 
knowledge sharing.  

5.2 Frequency 

5.2.1 The effects of the enablers on the frequency of knowledge 
sharing 

 
Task dependency 
Table 5-2 shows that the findings from the questionnaires indicated that 
task dependency is the most influential variable in the frequency of 
knowledge sharing within teams. This effect is positive as having task 
dependency increases the probability of the team members sharing 
knowledge daily, weekly, and monthly. For knowledge sharing between 
teams we expect task dependency to also have a strong positive effect on  
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Findings for frequency at the intra-team level 

Explanatory variables Frequency   

Expertise overlap +   

Co-location +   

Involvement in multiple    

projects: one actor 
both actors 

=/+ 
+ 

  

Task dependency +   

-: the findings indicate that the enabler negatively affects frequency 
+: the findings indicate that the enabler positively affects frequency 
Table 5-2: Empirical findings for frequency of knowledge sharing within teams 

the frequency of knowledge sharing.  
From the interview data this expectation is confirmed: it is supported 

that task dependency is highly related to the frequency of knowledge 
sharing between teams. The interviewees all stressed the “need to share 
knowledge” as leading for how often two teams share knowledge, which 
appears from several statements. One project leader said: “If you need 
someone, you will approach that person more often”.  

One of the managers gave a more extensive description: “If there is 
task dependency, there are reasons for knowledge sharing. Even if it is only 
like ‘does this fit in this place’ and ‘if I want to make a change here, is that 
ok with you’, there is much more knowledge sharing there and much more 
problems are solved. This also means that the intention of knowledge 
sharing is much higher. And I assume that when a problem is solved, 
knowledge is shared, because you always have to give reasons why you 
want certain things. And preferably you also indicate what the implication 
is.” This indicates that task dependency is a strong enabler for the 
frequency of knowledge sharing, because when teams are task dependent 
they perceive knowledge sharing necessary for problem solving. 

From examples interviewees gave it appears that task dependencies 
in these projects are strongly related to interfaces. The manager above 
states that teams have to share knowledge when there is an interface 
between their parts.  “Does this fit in this place?” and “if I want to make a 
change, is that ok with you?” are typical questions for these type of 
dependencies. One of the project leaders gave an example of an antenna 
team and a receiver team. There was a natural contact point between these 
teams as the antenna ends at one end of the coax cable and the receiver 
starts at the other end of the cable. There was a clear interface and a direct 
task dependency which caused the teams to share knowledge very 
frequently. The positive effect of task dependency is also supported by the 
examples the interviewees gave for teams who rarely shared knowledge. In 
the examples given for low frequency the need for knowledge sharing 
caused by task dependencies is lacking. One interviewee described the case 
where two teams only occasionally share knowledge. Even though 
management tried to stimulate knowledge sharing by organizing meetings 
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and system workshops, the teams did not feel the need to share knowledge 
and therefore did not initiate knowledge sharing.  
To summarize, between teams empirical findings indicate that task 
dependencies cause teams to share knowledge more frequently. This strong 
positive effect is similar to the effect found within teams.   

 
Expertise overlap 
Within teams we found expertise overlap leads team members to share 
knowledge more often. We think it plausible that the same effect takes 
place at the inter-team level. This means that we should find support that 
teams with expertise overlap share knowledge more frequently.  

We found that an overlap in expertise between teams indeed seems 
to have a positive effect on the frequency of their knowledge sharing. 
Similar to the reciprocity of knowledge sharing between teams this effect is 
mostly facilitating. An example given by one of interviewees was a 
subsystem formed by teams that developed type A parts. He reports that 
these teams shared knowledge very frequently. This however did not mean 
that the teams agreed  on one way of designing and developing the type A 
parts. The interviewee reported: “You see there are for instance five groups 
working on very similar technical issues. To my opinion, one of the lacks of 
the projects was that they couldn’t come to a common technical approach. 
So if you take the type A parts, you have five different solutions.”  Still, in 
general an overlap in expertise has a positive effect on the frequency of 
knowledge sharing between teams. Interviewees described that the 
frequency of knowledge sharing was quite low between teams with very 
different areas of expertise. Even when these teams felt that the knowledge 
sharing between them is very valuable, their knowledge sharing is not very 
frequent. On this topic one manager describes the following case: “Between 
the teams representing different expertise at the higher level, there is very 
little interaction. There are few moments of contact there. But when there is 
interaction, this is very useful (…) These teams have more difference in 
their knowledge so they share more knowledge, but less frequently. You 
may think that is weird, because both parties have the feeling that the 
knowledge sharing is valuable in the sense that they learn from each other. 
Then why don’t they meet more often? Apparently then the teams have 
enough knowledge sharing so that they can progress with their work. Or the 
pressure to share knowledge is less present.(…)Or they get a lot of 
information from each other, maybe it takes time to process that…”. This 
indicates that when teams have no overlap in expertise they perceive this as 
a higher threshold for sharing knowledge. Additionally, teams with no 
overlap in expertise need more time to process the knowledge they get from 
each other. This may lead them to share knowledge less frequent. 

To conclude, the answers of the project leaders, managers, and team 
leaders indicate that having an overlap in expertise leads to more frequent 
knowledge sharing between teams. This positive effect found is similar to 
the effect found within teams; however between teams the facilitating 
character of expertise overlap is emphasized.  
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Co-location 
Within teams we found a positive effect was found for co-location on the 
frequency of knowledge sharing. We expect this to be similar for knowledge 
sharing between teams even though the physical dispersion between teams 
is much higher than within teams.  

The empirical findings show that the effect of co-location on 
knowledge sharing between teams is mainly facilitating. Several quotations 
indicate this positive effect on frequency: 

 “If you are not co-located, you miss certain natural moments, like coffee 
breaks and spontaneously walking by”  

 “It would have helped if these teams had been in the same location” 
 “Well, people know each other better, run into each other, and consult 

each other more often” 
The respondents from project Ground point out that when people are 
physically dispersed, the chance is higher that they get isolated. One 
interviewee stated that when teams are co-located “they are condemned to 
each other”. He argues that when the teams are physically apart, “they will 
each go their own way”. He draws on previous experience in explaining his 
statements: “In other international projects, we also noticed that each team 
gets on with their work, occasionally having a moment of contact, by email, 
by telecom. Maybe once a year or multiple times they have a physical 
meeting, but still they each go their own way”. 

Section 5.1.2 on reciprocity already mentioned a difference in 
perception between the two projects. The difference in strength of the effect 
of co-location can also be explained by the difference in how communication 
between teams is formalized. In project Space (formal) meetings are 
planned regularly and the communication between teams is more 
formalized. This is necessary because most teams are geographically 
dispersed. If there are frequent formal meetings co-location can be 
facilitating. It is however expected that co-location then has a smaller effect 
because the teams meet anyway. In project Ground the degree of 
formalization in communication is lower. There are less formal meetings and 
more knowledge is shared ad hoc. A team leader of a team that is in a 
different place from most of the development teams working on project 
Ground points this out: “They are all in location X. That is kind of funny, 
because we are an odd one out in this. Actually most of the teams are 
situated at company A (location X), and some are sometimes at 
organisation B (location Y), they commute between two work places. Four 
members of our team are actually in location Y. One team member is 
stationed at company A. With a quite informal communication structure you 
can miss a lot. The hallway is some kind of communication-medium. That is 
where you get a lot of information. So as a team we miss out on some 
things. So I think that is one of the reasons, you hear less over coffee 
simply because you are less often at the coffee machine”. This team leader 
perceives it as an obstacle that his team works in a different location than 
the other teams. If there are less formal meetings and the emphasis is on 
informal communication, teams have to depend more on spontaneous 
meetings in hallways, conversations during lunch breaks, et cetera. Co-
location then plays a larger role in how often knowledge is shared between 
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teams as it increases the chances of meeting spontaneously. The difference 
between the two consortia was also illustrated by the opinions the managers 
have of co-location and spontaneous interaction. The interviewed manager 
from project Space doubts whether the spontaneous interaction caused by 
co-location is really knowledge sharing: “people come together more often 
when co-located, but if this is useful interaction or just the monkey-
behaviour that we have to have to make conversation…?”. He noticed 
occasions where the knowledge sharing between physically distant teams 
was far more intense than between co-located teams. 

The interviewed manager of project Ground states quite the opposite. 
He argues that a large part of knowledge sharing takes place in informal 
moments: “…knowledge sharing does not always take place in meetings, it 
is probably even the other way around, that it mainly takes place in the 
hallway”. The high degree of informality sometimes causes problems in 
project Ground. One team leader reports: “In general things go quite 
informal. I mean the contacts are formal, but it is not formally arranged. 
You just have to come to the idea of walking into the right office. This works 
fine when you really need each other, but else nothing happens. So quite 
often you find out that some team has been on a side track for a long time 
which you did not notice, but on which you are dependent.”  

Although the respondents do agree co-location facilitates knowledge 
sharing by creating more frequent opportunities to meet each other, the 
strength of the effect of co-location is different for both consortia.   
However, the interviewees indicate that when the natural contact moments 
are missing because of the physical distance this is coped with in other 
ways. One interviewee illustrated this with an example of two teams 
working on the same part of the instrument. One team was located in 
Canada and the other in the Netherlands. He indicated that “there were 
weekly meetings using videoconferencing”. Also other communication media 
were mentioned varying from sending emails to having teleconferences. 
One team leader mentions the use of wiki’s: “We send emails all the time 
and we use a wiki-site now. It’s a webpage, but anyone going to the 
webpage can type into it. It’s like a whiteboard. And you can link documents 
to it, and you can edit someone else’s when you have permission to write on 
the same page. Wiki wiki means quick in Hawaiian. Wiki is now an 
international thing you just search wiki on the internet and you will see it is 
a new communication method where people can comment on other people’s 
comments without sending emails, because emails just sit upon some disk 
area and take up space and you rarely go back. But this is a living 
document.”  

To summarize, co-location between teams facilitates knowledge 
sharing by creating more opportunities for knowledge sharing. We therefore 
conclude that the effect of co-location is positive for the frequency of 
knowledge sharing between teams. The strength of the effect of co-location 
on the frequency depends on how it is perceived by members of the project. 
Additionally, the effect depends on how important the informal spontaneous 
contact moments are. To deal with physical distance, the teams use a 
variety of communication media.  
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5.2.2 The explanatory strength of the theories for frequency 

 
As indicated in the previous section on reciprocity we found knowledge 
sharing between teams is highly demand-driven. We discussed that this 
already limits the role Social Exchange theory plays. This finding is 
supported by the answers the interviewees gave. Three respondents share 
the opinion that the supply-side of knowledge is not really present in 
knowledge sharing between teams. This is supported by statements like “no 
this is not initiated by the supply-side” and “the supply-side is only seldom 
ventilated, like ‘we have this knowledge’”. One project leader argues: “If 
you think the other team is just fooling around, you will not initiate 
knowledge sharing. When you do not feel like you have anything to offer, 
why would you share knowledge?”.  

From the interview data we conclude that of the mechanisms as 
proposed by Transactive Memory theory only information retrieval takes 
place between the teams. As one respondent formulated: “Yes, that does 
play a large role: ’I will seek out this person, because one time he has done 
something with that’… And then you talk with each other, like ‘how do you 
do this?’ and then together you come to a solution”. Conversely, another 
respondent questions whether these mechanisms actually play a role. 
Between teams he says: “I don’t think a team will actively search for extra 
knowledge at another team, because by doing so they give themselves a 
‘diploma of incapability’ (…) Not that this would be the case, but that is the 
perception”. Howeverm he noted that it does happen when people know 
each other from previous projects, conferences, et cetera. The cognitive 
dependencies emphasized by Transactive Memory theory are mentioned as 
highly important for how often teams share knowledge. One interviewee 
stated: “If you need someone’s knowledge, you will approach him more 
often for knowledge sharing”. The enabling effect of task dependencies is 
stressed, as task dependencies mainly shape cognitive dependencies in 
these consortia. We can conclude that for the frequency of knowledge 
sharing between teams mainly the mechanism of information retrieval takes 
place. Processes of expertise recognition and information allocation which 
also take a central position in Transactive Memory theory rarely play a role.  

The interviewees identify mechanisms of Proximity theory as best 
explaining the frequency of knowledge sharing between teams. Cognitive 
closeness is mentioned as very influential. As one of the respondents 
formulated: “They have the same language, so they share knowledge very 
intensively. The cognitive closeness is there, that leads to more frequent 
knowledge sharing.” Another interviewee refers to seniority in expertise: 
“We are all scientists and respect the knowledge the other has. There is also 
some competition in who knows more than the other. But at a certain 
moment it is clear who your peers are”. Although this role of cognitive 
proximity is also toned down by statements like: “When there is a perceived 
need for information, than physical and cognitive closeness don’t matter.” 
Several statements underline the importance of organizational closeness 
represented by task dependencies. The mechanism of closeness on which 
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Proximity theory is originally based – physical closeness -  is not really 
perceived as playing a role.   

Our conclusion is that Transactive Memory theory and Proximity 
theory best explain the frequency of knowledge sharing between teams and 
not by mechanisms of Social Exchange theory.e  

5.3 Multiplexity 

5.3.1 The effects of the enablers on the multiplexity of knowledge 
sharing 

 
In the interviews the projects leaders and managers were first asked to talk 
about the presence of the different content types of knowledge. We asked 
the interviewees to identify to which extent the content types are shared 
between teams. The project leaders and managers clearly stated that know-
how and know-what are dominantly shared in the projects. Managers 
stressed that persons in the project are selected because of their know-how, 
and that ‘… nearly everything that we do is how do you do it’. One of the 
project leaders emphasized that ‘projects have a so called methodology, 
how you do things. This is very specific for space research projects.’ Know-
what is strongly related to the interfaces. Know-what is most dominantly 
shared between teams that are designing, integrating, and developing, 
because these teams have to know from each other what they are working 
on.  

Know-who and know-why take a much smaller place in the knowledge 
sharing between teams. In project Ground know-who was less important; 
the interviewees stated that ‘project Ground is quite orderly so you know-
who is where and who is doing what’. This indicates that everyone in the 
project principally has all know-who. There are little to no differences 
between the teams in know-who, which makes it hard to measure the 
differential effect.  In project Space where teams are physically more 
dispersed the differences in know-who were larger between the teams.  

 

Findings for multiplexity at the intra-team level  

Explanatory variables Multiplexity   

Expertise overlap +   

Co-location +   

Involvement in multiple    

projects: one actor 
both actors 

+ 
+ 

  

Task dependency +   

-: the findings indicate that the enabler negatively affects multiplexity 
+: the findings indicate that the enabler positively affects multiplexity 
Table 5-3: Empirical findings for multiplexity of knowledge sharing within teams 
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The effect of these differences was more visible. As one interviewee said:  
“… know-who, I remember that it was very important for team X, perhaps 
even more important than know-how, because knowledge had to be 
gathered from everywhere in the project and then had to be integrated. 
Only if a team has an integrative function, know-who starts to become very 
important”. In general over all teams, know-who was mainly shared in the 
beginning of the project: “… know-who that has indeed grown. That is also 
about who knows what? … At a certain moment that has become clear”.  

Interviewees perceive know-why as mostly shared between teams 
who have a more integrating function; “The know-why is more in the 
system layers, where people work on the specification and on testing and 
commissioning”. For the teams that had to design and develop the parts of 
the instruments know-why is not perceived as useful knowledge and 
therefore seldom shared. One interviewee formulated: “If you are on the 
work floor, what use has it to know that instrument can do certain 
measurements and that this results in a new type of knowledge for 
astronomy? For most people that is not interesting information, so it has the 
least priority”. The project leaders of the two projects regret this because 
they believe that it is important to take the time to explain why things have 
to be done in a certain way and what the broader sense of the project is. 
One project leader argued that “even a developer should know what the 
larger picture is, otherwise he will step into pitfalls. He will for example 
scrape some corners in the design, which can have consequences. One can 
write all of this down, but at all levels people should know this is important”. 
Some of the team leaders stated that they regret this type of information is 
not distributed very well across the project members. One team leader said: 
“There are only two members who are solely involved in my team. The 
other members are also involved in other teams in the project. So in that 
way they get some information. But I think a structural way of keeping 
every project member up to date on the progress or the status quo of the 
project is lacking”. This opinion was shared by other team leaders. One of 
them for example said: “Within the team I sometimes get complaints. Then 
one member for example tells me ‘I get very little information from outside 
the team. He likes to know what issues play outside the team”.  

To sum up, know-how and know-what are mainly shared between 
teams whereas know-who and know-why are less regularly shared. After 
having discussed the content types of knowledge, we asked the respondents 
questions on the effects of task dependency, expertise overlap, co-location, 
and involvement in multiple projects on the number of knowledge contents 
shared between teams. Table 5-3 shows the findings within teams, where  
all explanatory variables were positively related to the multiplexity of 
knowledge shared. 
 
Task dependency 
Like for the reciprocity and frequency, within teams it is task dependency 
that has the largest effect on the multiplexity of knowledge sharing.  
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For knowledge sharing within teams we found that team members who were 
task dependent shared more types of knowledge than team members who 
were not task dependent. Between teams we expect the same to take place. 
Primarily because task dependency is the main enabler for knowledge 
sharing between teams. We expect it not only to shape the direction and the 
frequency of knowledge sharing, but also the topics on which knowledge is 
shared. The answers in the interviews however indicate an opposite effect. 
Between teams, the respondents indicate that when teams are task 
dependent they tend to focus on the exchange of know-what and/or know- 
how. They describe that these teams share knowledge of less different 
contents than teams who do not have a task dependency relation. This was 
illustrated by the examples the interviewees gave for knowledge sharing 
with a low multiplexity (on one type of knowledge). In these examples they 
all mentioned teams that had clear task dependencies in the form of 
functional interfaces. One of the examples mentioned was that of different 
parts of the instrument in project Space that had to be connected to the 
instrument computer: “Well, all the electronic steering boxes for the local 
oscillator and the focal plane unit and the backhand of the WBS and HRS, 
had to be connected to the computer. The instrument computer that was 
made in Italy. (…) Yes, that is know-what, the sharing of knowledge of 
‘what exactly’, the interface, that happened quite often. That did not go 
perfectly, but in the end it did go.” These interfaces are mostly between 
technical teams that develop and design certain parts that in the end have 
to be integrated. As one of the project leaders concluded: “… and if these 
teams exchange something it is only on the know-what layer, for example: 
how many bits to you deliver?, and tell me what the formula is that I have 
to use? These are all what-questions”. Statements like these indicate that 
having a task dependency leads to more focused, less multiplex knowledge 
sharing. The content the teams share depends on the type of task 
dependency: “(…)task dependency may also imply that you need a lot of 
know-what. That strongly depends on the type of dependency. If the only 
thing you need to know is ‘what is the impedance of the amplifier’ then it is 
a know-what question. … and if you need to know what you are doing things 
for, it is a know-why question.”  

The perception that task dependency leads to more focused 
knowledge sharing between teams is also supported by the examples given 
for very multiplex knowledge sharing. In the examples described by the 
respondents two types of dyads were mentioned. The first type of dyads are 
dyads between system-teams and sub-system teams. The system teams 
are concerned with all content types of knowledge: “… on one hand the 
system team is strongly concerned with know-what. But these are also the 
people that have understanding of the way to do things. And at the same 
time they are engaged in ‘why are we doing all of this?’, and ‘are we doing 
the right things?’. This team shares this knowledge at all levels”. The second 
types of dyads are dyads between teams with very different areas of 
expertise. The teams that highly differ in expertise are also not task 
dependent, as follows from one of the statements of a manager: “If you 
look at the multidisciplinary teams, geophysics, astronomy, and agriculture, 
these are not dependent on each other”. These types of sets of teams were 
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also described as sharing knowledge of multiple type of knowledge 
contents: “They are not condemned to each other. But eventually you made 
the choice to share knowledge and then it helps you and there is a drive 
behind it. Why it does take place there and why do they share knowledge of 
more than know-how? (…) Perhaps it is curiosity…”  

Concluding, we can say that the positive effect found for task 
dependency within teams, appears not to be present between teams. 
Instead, teams that are task dependent tend to focus their knowledge 
sharing on know-how or know-what.  

 
Expertise overlap 
In the empirical study on knowledge sharing within teams, expertise overlap 
was found to be positively related to the multiplexity of knowledge sharing. 
One of the benefits of a multidisciplinary project often mentioned is that 
synergy is reached and innovative solutions are found. This should lead to 
the expectation that when teams have different areas of expertise, they 
share knowledge of multiple content types and thereby come to solutions. 
Several arguments made by the interviewees support this notion. One of 
the project leaders mentions: “… and then you see that observers do things 
very different from astronomers; beautiful things come from that”. Also 
supporting is the statement of one of the managers that when there is no or 
a small overlap in expertise, people have a lot of knowledge to share. He 
argues that a difference in expertise positively influences the multiplexity of 
knowledge shared and the quality of solutions: “… we have several 
applications; we have an astronomical application, we do something with 
geophysics and agriculture. These are very different people…And what is 
really good for the multiplexity of knowledge shared is to let these people 
collaborate”.  

Also the examples given for teams that share knowledge of a number 
of types of content support this effect. In the examples of the dyads where 
teams highly differ in expertise, the interviewees reported highly multiplex 
knowledge sharing. One example given was knowledge sharing with teams 
that find themselves somewhat in the periphery of project Ground. Because 
the antennas have to be placed in relatively interference-free areas, they 
are mostly placed in protected nature areas. About the placement of the 
antennas there is also collaboration with people who know about nature 
development. The manager narrates: “Yes, nature development is an 
example of multiplex knowledge sharing. There they share know-what, 
know-why and know-how, all types. It is not only knowledge, but also facts. 
Like ‘well you can place an antenna station there, but there is archeology in 
the ground that contributes to the archeology we have’. That is enrichment 
of knowledge. Before project Ground I had no clue about archeology I still 
don’t but I know a little bit more about it. And that can help me in my 
decision making.”  

Additionally, both project leaders mention the knowledge sharing of 
system teams with other teams as multiplex knowledge sharing. System 
teams are teams that oversee the whole instrument that is developed. They 
have to keep an overview on the interfaces, how the separate parts fit in 
the instrument and the functioning, testing, of the parts and the instrument 
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as a whole. One of the project leaders describes the knowledge sharing 
between the system team with the other teams : “On one hand, the system 
team is strongly concerned with sharing know-what. Mainly in the receiving 
side, but also in giving. These are also the people that have the expertise 
and tell others ‘this is the way you should do it’. At the same time they are 
concerned with ‘why do we do this?’ and ‘are we still doing the right things?’ 
and ‘for whom are we actually doing this?’. They share knowledge with 
other teams on all these levels.”  

To summarize,  in the qualitative data we found evidence that 
differences in expertise lead to a higher number of knowledge contents 
shared. This means that if teams with differences in expertise share 
knowledge they tend to share knowledge of multiple types of knowledge. 
This effect between teams is different from the effect we found for expertise 
overlap within teams, where the findings indicate that an overlap in 
expertise leads team members to share multiple content types of 
knowledge. 

 
Co-location 
Within teams we found a positive effect for co-location on the number of 
knowledge contents shared. The shared opinion of the interviewees was that 
this positive effect is similar for the multiplexity of knowledge sharing 
between teams. As one project leader formulated: “you share more broad 
knowledge when you are physically more close”. The interviewees especially 
observe this effect for sharing know-how and know-what: “It is easier to 
share know-how and know-what when you meet regularly”. One of the 
project leaders illustrated this by giving an example of teams that were co-
located: “the sharing of know-how comes easier and more naturally when 
the teams are co-located, because then you see how others work and how 
they solve problems. … we have now set up this group, and there you see it 
happen every day. The interaction they have, they also exchange models of 
problem solving.” The sharing of know-what is considered to be facilitated 
by co-location. However, for know-who and know-why two respondents 
stated that it does not matter whether teams are co-located or not. One of 
these respondents said: “But sharing know-who, that is easily done by email 
nowadays. (…) And the background information ironically stays at the 
background.”  

Despite of the differences in physical dispersion between the two 
consortia the respondents all indicate that co-location of teams causes them 
to share multiple types of knowledge. This effect is similar to the effect 
found within teams.  

5.3.2 The explanatory strength of the theories for multiplexity 

 
Within teams the empirical results indicated that Transactive Memory theory 
and Proximity theory best explain the number of knowledge contents shared 
within teams. Social Exchange theory on the other hand did not explain the 
multiplexity of knowledge sharing particularly well.   
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For the number of contents shared between teams we found different 
mechanisms to play a role. Most of the respondents indicated that the 
mechanisms of Proximity theory are probably most influential for the 
multiplexity of knowledge sharing between teams. In their words:  

 “I think when it comes to the content of knowledge that is shared, it is 
physical proximity that is most important.”  

 “Intuitively I would say that closeness is most important.” 
 “The physical distance is important, but the cognitive is more 

important.” 
The respondents differ in their views on the role of cognitive closeness. Two 
respondents of project Ground indicated that a difference in expertise often 
leads to multiple types of contents shared. One respondent explained this: 
“The larger the cognitive distance, the richer the knowledge shared. Simply 
because the knowledge itself can be more rich than when there is an 
overlap in knowledge”. In this context the respondent referred to sharing 
multiple contents of knowledge when he talked about ‘rich’ knowledge 
shared. This effect is the opposite of what Proximity theory proposed. One 
respondent of project Space on the other hand, thinks that cognitive 
proximity is important for the number of content shared. He states: “Well, I 
think cognitive proximity helps in the sharing of all four types of knowledge. 
But that is obvious, if you are equipollent on your topic, then it is easier to 
talk on multiple subjects”. The aforementioned statements indicate the 
respondents agree that physical proximity mainly shapes the multiplexity. 
Teams seem more likely to share multiple content types of knowledge when 
they are physically proximate. When teams are physically close their team 
members meet spontaneously, it is easier for them to share documents, and 
they can observe the way other teams work. Or as a project leader 
formulated: “(…) you see how others do their work. You observe that from 
the corner of your eye, you cannot avoid that. (…) Whilst if you have two 
teams which are physically distant, we see that in telecons, well they talk 
about schemes, but you do not see a webcam standing in their workplace 
where they are solving problems”. We therefore conclude that mechanisms 
as described by Proximity theory do play a role in the number of knowledge 
contents shared between teams, but mainly when it comes to the physical 
closeness and the organizational proximity.  

Apart from Proximity theory, we found that Transactive Memory 
theory plays a role in shaping the multiplexity of knowledge shared between 
teams. The interviewees see the perception of knowledge other teams have 
as important for the types of knowledge shared between teams. This is 
similar to our empirical findings are the intra-team level.  Several quotations 
indicate mechanisms of Transactive Memory theory taking place:  

 “This has an impact, yes. Like ‘don’t ask him, because he doesn’t know’ 
or ‘I would rather ask someone else, because he doesn’t know.”  

 “ … in the choice of the subjects, if you for example think some team 
does not have the knowledge to make a design, you will not ask know-
what questions. And if you have the idea that a team has no clue of 
what they are doing, you will not ask them know-why questions.” 
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 “Well from person to person I think perception plays a large role; ‘he 
 will know this, so I find it interesting to talk to him about this’. Only I do 

not see this as a conscious choice of the team, but of the people.”  
Some respodents noticed that when someone just needed an answer, and 
therefore in spite of these perceptions engaged in knowledge sharing,  the 
perceptions were adjusted. This is part of the directory updating process. 
For information allocation however, the third process Transactive Memory 
theory includes, respondents indicated that these seldom take place. 
Respondents rarely see information allocation taking place: “that supply 
side is seldom actively acted on”.  This is also why Social Exchange theory 
very poorly explains the number of knowledge contents shared between 
teams. Similarly to reciprocity and frequency of knowledge sharing, the 
managers and project leaders emphasized that the supply side is not active 
in knowledge sharing between teams; “… marketing one’s own knowledge, 
does not really happen. Mostly it is a reaction to ‘I have a problem’”. 

To summarize, mechanisms of Proximity theory and Transactive 
Memory mainly shaping the number of knowledge contents shared between 
teams. 

5.4 Conclusion 
 

The objective of the empirical study on knowledge sharing between teams is 
two-fold. The first intention was to explore to which extent the effects of 
enablers on knowledge sharing between teams are similar or different to the 
effects within the teams. The second intention is to explore whether there is 
a difference in mechanisms explaining the knowledge sharing within teams 
and between teams. 

The first knowledge sharing characteristic studied between teams is 
reciprocity. The interviewees indicated that task dependency is the main 
enabler for reciprocity of knowledge sharing between teams. This strong 
positive effect of task dependency on knowledge sharing between teams is 
similar to the effect we found within teams. Both within and between teams 
task dependencies lead to knowledge sharing. For expertise overlap, the 
effect that is found between teams is different from within teams. Within 
teams expertise overlap has a positive effect on the reciprocity of 
knowledge sharing, whereas between teams the effect of expertise overlap 
seems to highly depend on the situation at hand. Expertise overlap may 
facilitate knowledge sharing between teams, there is also the risk of them 
not sharing knowledge if they are not willing to learn from each other. If 
two teams think they can learn from each other, no overlap in expertise 
may also lead to mutual knowledge sharing. This effect of expertise overlap 
between teams is different from the effect within teams. Even though co-
location of teams facilitates knowledge sharing between teams similarly to 
knowledge sharing within teams, the strength of the effect depends on how 
the distances are perceived by the teams.  

The second knowledge sharing characteristic studied is the frequency 
of knowledge sharing between teams. The empirical findings show that 



 

 

 
 

 

Empirical findings intra-team vs inter-team level 

Explanatory variables Within teams (intra-team) Between teams (inter-team) 

  Reciprocity Frequency Multiplexity Reciprocity Frequency Multiplexity

Task dependency + + + + + - 

Expertise overlap + + + +/- + - 

Co-location       + + + + + +

Involvement in multiple        

projects:  One actor 
Both actors 

- 
+ 

+/- 
+ 

+ 
+ 

X 
X 

X 
X 

X 
X 

-: the findings indicate that the enabler negatively affects multiplexity 
+: the findings indicate that the enabler positively affects multiplexity 
X: the effect of this enabler is not measured at the inter-team level 
Table 5-4: Comparison findings within and between teams 
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between teams it appears to be mainly task dependencies causing teams to 
share knowledge frequently. This positive effect is similar to the effect of  
task dependency on the frequency of knowledge sharing within teams. 
Additionally, the findings support that when teams have an overlap in 
expertise this leads to more frequent knowledge sharing between them. 
This positive effect we found between teams is similar to the effect we 
found within teams. For co-location the findings furthermore indicate that 
co-location between teams facilitates knowledge sharing by creating more 
opportunities for knowledge sharing. This means co-location appears to 
have a facilitating effect on the frequency of knowledge sharing between 
teams. This is similar to the effect co-location has on the frequency of 
knowledge sharing within teams. Although between teams it is noted that 
the strength of the effect co-location depends on how distances are 
perceived and on how important the informal spontaneous contact moments 
are.  

The third knowledge sharing characteristic studied is multiplexity of 
knowledge sharing. The findings indicate that teams mainly share know-how 
and know-what. Know-who and know-why seem to be less regularly shared 
between teams. One difference we found for the effect of enablers on 
multiplexity of knowledge sharing within and between teams is the effect of 
task dependency. We found  task dependency positively affects the number 
of knowledge contents shared within teams. The empirical findings indicate 
an opposite effect for knowledge sharing between teams. Task dependent 
teams tend to focus their knowledge sharing on know-how or know-what. 
The effect of expertise overlap on the multiplexity of knowledge sharing 
between teams also differs from that within teams. Within teams an overlap 
in expertise facilitates to share multiple contents of knowledge. Between 
teams the findings indicate an opposite effect. Between teams differences in 
expertise between teams seem to lead to multiple types of knowledge being 
shared. The effect of co-location on the multiplexity of knowledge shared 
between teams seems to be similar to the effect we found for the intra-team 
level. At both levels, co-location appears to facilitate knowledge sharing of 
multiple types of knowledge.  

Figure 5-3 is an illustration of which theories appear to explain the 
knowledge sharing characteristics between teams. The mechanisms as 
proposed by Proximity theory seem to shape the reciprocity of knowledge 
sharing between teams. The teams’ organizational closeness in terms of 
task dependencies appears to shape whether teams share knowledge and 
the direction of their knowledge sharing. This is similar to the findings at the 
intra-team level. The frequency between teams is partly explained by 
mechanisms of Transactive Memory theory, and for a large part by 
mechanisms of Proximity theory. At the intra-team level we found similar 
mechanisms shaping the frequency of knowledge sharing.  

Figure 5-3 shows that Social Exchange theory does not seem to 
accurately explain any knowledge sharing characteristic between teams. 
This leads to the conclusion that for explaining and predicting knowledge 
sharing between teams Social Exchange theory could be left out. For intra-
team knowledge sharing we concluded that Social Exchange theory mainly 
has added value in situations where the basic closeness is low, where  
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Figure 5-3: knowledge sharing characteristics explained by the theories 

Proximity theory did not seem to apply. We found that the role of 
mechanisms described in Transactive Memory theory seems to be larger 
between teams. Within teams Transactive Memory theory mainly has added 
value in explaining the multiplexity of knowledge sharing. Between teams 
mechanisms described in Transactive Memory theory seem to play a role in 
shaping the frequency as well as the multiplexity of knowledge sharing. This 
is remarkable because the main underlying mechanism of Transactive 
Memory theory is that teams form a Transactive Memory when teams are 
part of a group (the project) and work closely together. The teams start 
relying on each other to be specialists in their own area to reduce the 
cognitive workload. Knowing which teams are specialists in which areas is 
very important for these systems. However, the empirical findings indicate 
that know-who is not very regularly shared between teams. A possible 
explanation is that teams share know-who at the start of the consortium 
and that this is sufficient for the teams to develop a Transactive Memory 
system. The findings indicated that knowledge sharing between teams is 
mainly demand-driven. This would imply that in the processes described by 
Transactive Memory theory, the emphasis is clearly on the process of 
information retrieval.  
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Similar to knowledge sharing within teams mechanisms of Proximity theory 
have a large role in shaping knowledge sharing between teams. Even 
though between teams it is more of a combination of Proximity theory and 
Transactive Memory shaping knowledge sharing. This is not a surprise  
because from the findings within teams it was already concluded that 
Proximity theory seems to lose its explanatory strength in situations where 
the proximity is very low. Between teams the basic physical and cognitive 
closeness is much lower than within teams. As a consequence teams have 
fewer opportunities to base their knowledge sharing on which team is most 
proximate. There are less possibilities for the mechanisms of Proximity 
theory to shape knowledge sharing. 

We ask the same question we asked for knowledge sharing within 
teams: Is it possible to unify Proximity theory and Transactive Memory 
theory in a new theory that predicts and explains knowledge sharing 
between teams? The mechanisms of Proximity theory and Transactive 
Memory theory are for a large part complementary. The theories differ in 
their notions on the effects of co-location and expertise overlap. In the 
above we concluded the teams have fewer opportunities to base their 
knowledge sharing with other teams on mechanisms of closeness. This may 
be included as a condition in a unifying theory: in situations where it is 
possible for teams to find knowledge in ‘çlose’ teams, the mechanisms of 
Proximity theory shape knowledge sharing. In situations where teams do 
not really have a choice in approaching ‘close’ teams for knowledge sharing, 
they will share knowledge with teams who they perceive to be experts in 
the required area of expertise. Under these circumstances distance does not 
play a role in shaping knowledge sharing anymore. If a team needs certain 
knowledge, it will get this knowledge. Even if a team on the other side of 
the world has it, they will approach this team to get the knowledge because 
they need it for the execution of their tasks. 
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