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3. ICTs and research collaboration 
 
So far I have discussed how we can conceptualise the interrelations of media through 
time in a context (media configuration) as well as research collaboration and its working 
practices. I argued that we can study how differences among media may influence 
research collaboration by influencing the communication practices (working practices) it 
entails, and at the same time how practices of research collaboration may influence the 
frequency of media use, creating thus a dynamic co-evolution process between media 
configuration and research collaboration. But the influence discussed so far has been a 
rather vague concept. The phrase “media may influence conflicts and conflict-resolution 
mechanisms” can be understood as media creating conflicts, media being used to solve 
conflicts, media decreasing the intensity of conflicts, media increasing the frequency of 
conflicts, etc. Moreover we may discuss how decisions influence the frequency of media 
use, but does this mean that they increase or decrease media use?  
 
Besides, which media are we discussing in each case? Chapter 1 claimed that different 
media, creating different types of visibility, influence social behaviour, hierarchy and 
identity in different ways. This chapter discusses previous empirical studies on the 
distinctive influence of communication media on collaborative research practices, and the 
influence of research practices on the use of communication media. Even though the use 
of communication in science was studied before the advent of ICTs (e.g. Meadows, 1974; 
Garvey, 1979), most of the studies discussed here focus on the use of ICTs in research 
collaboration. Although in many respects the emergence, and identity of the scientific 
communities are bound with the print medium (Eisenstein, 1979; Vasileiadou, 2001; 
Gläser, 2003; Heimeriks, 2005), there are few studies about the use of print media and 
their influence on collaborative practices.  
 
The focus is on studies examining research collaboration or academic environments, 
even though in other fields there are also studies on the use of ICTs in e.g. companies’ 
teams (e.g. Staples and Webster, 2007; Grinter et al. 1999), decision making processes 
(Biggiero et al., 2004) or identity formation (Lea at al. 2003). Few of these studies are 
reviewed here, and only insofar the environments discussed were relevant or similar (e.g. 
R&D collaborations). The chapter is organised according to the topics identified in 
previous chapters: interrelations of communication media (substitution), dynamics in 
time, decisions, conflicts, socialising, task allocation and coordination, and output 
production. Thus, the chapter narrows down on the themes emerging from the previous 
two theoretical chapters, whilst some topics discussed in general so far, e.g. hierarchy, are 
elaborated here.  
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A. Interrelations between media (substitution) 
 
The introduction of new communication media has brought to the fore the question 
whether new media replace or substitute older ones, or whether new and older media 
boost each other. Unfortunately, there are very few studies that examine the use of 
different communication media in research collaboration, and their interaction, and they 
are mainly network analysis studies. The main argument of these studies is that 
communication media boost each other and that there is no substitution effect. In their 
study of two scientific networks, Koku et al. (2001) found that email is used in 
combination with face-to-face communication, with a reinforcing rather than a 
substituting effect. Thus email is not used as a basis for a separate system of interactions, 
but operates jointly with face-to-face communication. In another study following network 
analysis, Quan-Haase and Wellman (2005) also found that ICTs, and especially email and 
instant messaging, were ‘inextricably entangled’ with face-to-face communication, and 
that within formal and informal relationships people used multiple media in combination 
with each other.  
 
Arguing for a substitution effect in his inclusive work on the impact of ICTs on academia 
Nentwich (2003) suggests that the introduction of ICTs may lead to a substitution of 
other communication media, and more importantly print-based and face-to-face 
interactions. He suggests five different possible relationships between traditional 
communication media and ICTs (ibid. p 482):  

1) substitution, (complete replacement of older communication media); 
2) superposition, (new media become more dominant); 
3) amendment, (new media supplement and enhance traditional communication 

media, which continue to remain by and large intact); 
4) expansion, (older media remain dominant and are used more intensively due to 

the use of new media); 
5) insignificant effect, (new media are only used marginally). 

 
His impact assessment includes a distinction of the time horizon in short, medium and 
long term, and he suggests a general (upward) movement towards substitution: e-
conferences are insignificant when compared to face-to-face conferences in the short 
term, they will expand face-to-face conferences in the medium term and will amend them 
in the longer term. In a similar way, email is now superimposing traditional media for 
informal communication8 and in the medium term will substitute them. Nentwich (2003) 
argues that this movement may stop at some point, even though it is unclear under the 
influence of what. Unfortunately, his assessment does not take into account the 
interconnectedness of ICTs with older communication media, nor does it suggests why 
such a general movement towards substitution is to be expected.  
 

                                                 

 

8 Even though they are not explicitly stated we can imagine that they 
are phone calls or informal face-to-face chats. 
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On the other hand, Kling and McKim (2000) focusing more on scientific communication, 
rather than collaboration, suggest that the shift towards the use of electronic media is not 
inevitable, and that there are substantial field differences in the way electronic media are 
introduced and whether they substitute older communication media. They emphasise 
field differences, such as relevant audiences, allocation of credit, access to resources, 
allocation of status, and speed of work, that shape the way electronic media are used by 
different scientific communities. New media, thus, may or may not substitute older 
communication media, depending on the articulation of these five elements in each field. 
Therefore, they argue that communicative plurality, the simultaneous use of different 
communication media in science, is a durable feature.  
 
 
Thus, the idea of substitution (one medium replacing another one) has been discussed 
mainly in the context of electronic media, versus face-to-face communication, and always 
with a longer time horizon in mind. Here, data for such a long time horizon were not 
available. Therefore, the hypothesis that electronic media may substitute face-to-face or 
print media in the long run cannot be confirmed or rejected. What is investigated in the 
current thesis, is the purported boosting effect: Does the use of one medium lead to more 
of the use of another medium? Substitution was only studied within a shorter time span: 
Does the increase in frequency in one medium lead to the decrease of frequency in 
another medium?  
 
Extending the idea of the different functions of communication media, Vasileiadou 
(2003) and Vasileiadou and van den Besselaar (2004a; 2006) argued that, rather than 
substituting older media, new communication media appropriate specific interactional 
settings, that is, functions. Communication media perform different functions in different 
contexts, and new communication media may appropriate some of these functions from 
older media in specific types of contexts. This means that communication media with 
different functions are not expected to substitute each other. It also constitutes the 
contextualization of the study of media, as well as the study of their different functions 
necessary.  
 
The review above leads to the following questions: 

Which communication media are used in research collaboration and what 
functions do they support? Do media which perform similar functions substitute 
each other or do they reinforce each other?  
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B. Dynamics in time 
 
Time is an important dimension in discussing the interaction between media 
configuration and working practices in scientific collaboration. Not only are media 
configurations and the use of ICTs in particular expected to change over time 
(Haythornthwaite, 2000; Haythornthwaite, 2001), but so is their influence on working 
practices. Reviewing an extensive literature over time effects Walther (2002) concludes 
that groups need time to adjust to communication technology as well as to coalesce as a 
group and depending on the task they often do it well. On the basis of longitudinal, non-
experimental studies, he notes that differences between face-to-face and electronic groups 
in various processes are reduced over time as members interact.  
 
On the other hand, both Finholt (2003) and Nentwich (2003) suggest that the use of ICTs 
leads to an acceleration of the pace of collaborative work. Nentwich (2003) claims that 
the use of ICTs in scientific collaboration has resulted in acceleration of communication. 
This in turn may lead to a reduction in the time to finalise projects, especially for groups 
using ICTs heavily, which could lead to an acceleration of the rhythm of research in 
general (ibid. 451). Finholt (2003) thinks that collaboratories, which combine ICT tools 
to bring together scientists and resources in a virtual laboratory, can increase the pace of 
the tasks performed.   
 
An interesting dimension of the experience and role of time in teams using ICTs was 
noted by Orlikowski and Yates (1998). They found that the activity in distributed teams 
was likely to respond to events (e.g. external deadlines or delivery of reports) more than 
to the passage of linear time (in weeks or months). That means that the use of ICTs 
followed team events such as deadlines rather than a consecutive increase or decrease 
through time. This could be related to a different temporal rhythm in distributed groups 
using ICTs, what has been called as “the project that never sleeps”. This seems to be also 
the experience of Mante-Meijer and Haddon (2005) in international research projects. 
They note that there was a tendency in the groups to respond to the “events” of deadlines 
and meetings with increased communication frequency in the period before. “Hence 
deadlines for products played an important role in the organising of the work and the 
sending of electronic mail” (ibid. p. 141).  
 
If we think of the research teams as complex systems, it becomes interesting to trace the 
dynamics of its communications through time. The dynamics of media use in time is a 
topic hardly theorised, or understood. If we think about the dynamics of communication 
within a team, we may expect a number and/or a combination of different elements: 
1. Recursive-ness: this element reflects the expectation that some communication would 
build on and respond to previous communication. When a team member poses a question 
about research methods in the common emailing list, we would expect a number of 
emails, answers, further questions, and/or feedback to refer to the original question. 
2. Deterministic fluctuation (trend): this element reflects the expectation that some 
communication would increase, or decrease as time goes by. For instance, in a team 
composed of people who don’t know each other, communication may start at a low level, 
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and then gradually increase as time goes by, and as team members get to know each 
other, following a positive trend. 
3. Random effects: this element reflects the expectation that some communication would 
be subject to random variation over time, because of such unrelated influences as e.g. 
vacation of one group, sickness of a team member etc. This is inevitable in all social 
sciences variables, and reflects the role of random elements in complex systems. 
4. Stability: this element reflects the expectation that some communication would be 
more or less stable throughout time. For instance, managerial communication could be 
expected to be more or less stable, since it is the same amount of administration 
documents, and management requirements throughout the whole project that would be 
communicated.  
5. Permanent effect: this element reflects the expectation that sometimes a one-off event 
may have a permanent effect of the communication dynamics. For instance, we can 
imagine that if some team members resigned from the collaborative endeavour, the level 
of communication from that time onwards may be much lower, because of the reduced 
number of participants.  
 
Apart from the theoretical interest in the time dynamics of communication processes, it is 
also important to understand these dynamics for reasons related to research management. 
How can we foster, for instance, a stable coordination and communication environment 
in a team? How would the resignation of a team partner affect the team? Understanding 
the dynamics in time help us understand and improve research management.  
 
From the discussion in this section the following questions arise:  

What is the process underlying the use of media over time? To what extent do 
these dynamics exhibit themselves in distributed research teams, and how can we identify 
such dynamics? Which activities in research collaboration result in an increase or a 
decrease of communication? 
 
Finally, there are a number of expectations rising from the studies:  
 
1. Communication media would perform different functions at different stages in the life 
of a collaborative project and would be used in a different way.  
2. The use of ICTs would increase the pace of working processes in the team. 
3. Deadlines and meetings would increase the use of communication media, and 
especially email.   
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C. Status and Decision-making processes 
 
Perhaps the most discussed and controversial issue in e-science studies is the 
peripherality hypothesis. This hypothesis holds that the use of ICTs gives an advantage to 
and increases the participation of peripheral researchers/ scientists: “those less senior, less 
eminent or not located in major institutions” (Walsh and Roselle, 1999). The advantage 
for these researchers consists of their participation in informal communication channels, 
their participation in collaborative activities, their access to resources and information, 
their participation in decision making processes.  
 
This hypothesis builds on the reduced social cues model, which suggests that since ICTs 
provide fewer cues about one’s social status, communication through ICTs would have 
an equalizing effect on hierarchy structures (Sproul and Kiesler 1986; 1991; Dubrovsky 
et al., 1991; Hinds and Kiesler, 1995; Tan et al., 1998). However, this model has also 
been contested; indeed status differences or inequality seem to be maintained and 
sometimes become more pronounced in virtual groups (e.g. Lea and Spears, 1991). 
Orlikowski and Yates (1994) suggest that when status distinctions are reproduced in a 
new communication medium, high-status individuals continue to have more influence on 
decisions of the group. While these studies focus on organizational contexts, the literature 
on e-science follows this line of argument. 
 
Empirical evidence supporting the peripherality hypothesis is contradictory. In an early 
study, Walsh and Bayma (1996) used interviews with 67 scientists in four different fields 
as well as archival data, to revise the equalization hypothesis within the “virtual college”. 
They confirm that new ICTs are providing more opportunities and resources to younger 
scientists and those not located at prominent institutions, but move on to suggest that 
instead of a transformation of the organizational structure of science this leads to an 
expanding of the set of active researchers in a field. ‘[W]hile there is some reorganisation 
of the social structure due to CMC use, this reorganization seems to be largely limited to 
changing (expanding) who can participate, with only minor changes in the content of 
participation in the research group’ (ibid. p. 350).  
 
Also Matzat (2004) using a survey of scientific internet discussion groups (IDGs) 
investigates the extent to which the peripherality hypothesis holds for the participation in 
informal communication, and whether IDGs lead to reduction of inequality in the 
opportunities for access to informal communication channels. His study shows that the 
IDGs under study did not reduce the gap between peripheral and integrated researchers in 
terms of information benefits, even though he suggests replication of the study with the 
use of real-time online data as well as the study of more ICTs. Using such data, namely 
email archives, in an academic organisation over a period of three years, Ducheneaut 
(2002) also explores whether the introduction of email reduces the power linked to one’s 
initial position in information networks, and whether power is transferred toward the 
bottom of hierarchy, with a subsequent diminishing of managers’ influence. He comes to 
the conclusion that ‘email did not transform the structure of communications inside the 
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organization; rather it reinforced it’ (ibid. p 179). He shows that email use in a university 
was influenced by the pre-existing structure of the organization. 
 
It is interesting to note here that the peripherality hypothesis or the equalising scenario 
refers to many levels: the participation of peripheral researchers and institutions to the 
scientific community through increased access to resources or to information, or the 
increased participation and productivity of peripheral researchers in decision making 
processes in collaborations.  
 
The discussion about collaboratories has also followed this line of argument. In his 
examination Finholt (2003), even though he rejects a straightforward peripherality thesis, 
suggests that the benefits of the use of collaboratories seem more obvious for non-elite 
scientists and younger researchers, since they are “often the members of the scientific 
community least able to travel and meet other scientists” (ibid. p. 21). Thus they may be 
accelerating the peripheral researchers’ immersion into scientific networks, by offering 
wider access to resources and access to elite scientists.  
 
Even though the peripherality hypothesis has been empirically contested, and especially 
in recent studies (Koku et al. 2001, Caldas 2003, Barjak, 2004), there is still much 
discussion of whether the use of ICTs lead to an expansion in the number of active 
researchers. Nentwich (2003) concludes that there is insufficient empirical material and 
there seem to be good arguments both for and against what he calls the “democratization 
effect” (p. 255). In terms of participation in collaborative projects, it is still suggested that 
ICTs enable peripheral researchers to be more active in working processes, such as 
decision making.  
 
In essence the question arising is whether the use of ICTs influences the status of 
researchers (variable at the individual level of analysis) which would then influence 
decision making processes and knowledge production in the collaboration. Therefore the 
discussion above leads to the following questions:  

Is the use of ICTs different for peripheral and for central researchers? Does the 
use of ICTs increase the participation of peripheral researchers in the 
collaborative endeavour? Does it increase their participation in decision- making 
processes and their participation in co-production of knowledge?  
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D. Conflicts 
 
As will be noted below, ICTs are reported to promote social cohesion and commitment, 
while, at the same time may trigger conflicts in a team. It may sound contradictory, but 
social relationships and conflicts are not mutually exclusive. As Hinds and Bailey (2003) 
note: “when team members are friends, conflict, particularly affective conflict 
[disagreement characterised by anger or hostility], is likely to be more prevalent” (p 618). 
That could imply that the same media that help foster social relationships can be thought 
of creating possible conflict situations.  
 
In their seminal article Hinds and Bailey summarise an extensive body of literature and 
suggest that geographically distributed teams may experience conflict as a result of either 
the distance between the members, or their reliance on communication technology. In 
general, they suggest that technology mediation (the use of communication technologies) 
engenders conflict in teams (p. 622), whereas conflict preventing measures are: 
increasing the frequency and length of face-to-face communication; standardizing work 
processes/ tools; adapting to the technology over time. These measures, they claim, “may 
moderate but cannot eliminate, the negative effects of distance and mediating 
technology” (p 627). They also suggest countervailing or moderating forces on the 
creation of conflict situations: a shared team identity (see also Hinds and Mortensen, 
2005); the timing of face-to-face meetings (early in the development of the team, also at 
hand-off points, and for the final integration and conclusion of work); the recognition of 
technology effects. Finally, they suggest that, even though it is less likely to appear in 
distributed than in traditional teams, collaborative conflict-handling moderates the 
negative impact of conflict on team performance and that this handling will impact and 
be impacted by shared team identity. Even though the issue of conflict in distributed 
teams is treated extensively by the authors, these hypotheses have not been empirical 
investigated in the context of research collaboration.   
 
Describing the process of research collaboration working in four EU-funded research 
projects Mante-Meijer and Haddon (2005) also emphasise the potential for 
misunderstanding and conflict due to the use of ICTs. “[T]he very ease of broadcasting, 
especially on debated issues, as well as the ability to react instantly [both about email] 
sometimes exacerbated conflicts of perspectives. The downside of negotiating by text in 
general is that it is not always so productive for discussion” (ibid. p. 141). They also 
suggest that the lack of voice and visual signs in email aggravated the misunderstandings, 
especially since nobody was using their native language. They mention that quite often 
the problems had to be tackled with an explanatory letter or a telephone call. Further, 
they claim that “[a]synchronous media such as e-mail and fax can also lead to group 
participants, more or less consciously, mounting the best case for their own position 
rather than engaging in the give and take of conversation that occurs is more common 
synchronous communication”. In contrast, face-to-face meetings helped foster a positive 
attitude towards work by facilitating socializing. So according to their collaborative 
experience the use of ICTs created conflict situations.  
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From the discussion above there are a number of expectations arising:  
 

1. The use of ICTs would spark disagreements in the team, especially by creating 
misunderstandings and by leading the collaborators to stick to their own position rather 
than engaging in negotiations. 
2. Face-to-face meetings, and especially at specific points in time, would help the 
resolution of conflicts. 
3. A shared team identity would alleviate tensions in the team.  
4. The recognition of technology effects would help prevent technology-related 
disagreements 
 
Moreover, two questions still need further investigation:  

Is the use of email edgy and immediate, and thus possibly creating conflict 
situations? How do tensions and disagreements emerge in different media and 
how are they resolved through different media?  
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E. Socialising and identity  
 
One of the reported results of ICTs on research collaboration as opposed to face-to-face 
communication is that it inhibits socialising and the development of personal relations. It 
is reported to do “away with much of the socializing that generally accompanies face-to-
face or even telephone conversations” which may lead to less collegiality and a more 
alienating work environment (Aubert and Bayar, 1999). Kiesler and Cummings (2002) 
suggest: “The style of communication in electronically sustained work groups is likely to 
be somewhat less mutually attentive, less companionable, less frequent, and more 
effortful than when the team is nearby and talking face-to-face” (p 69). Face-to-face 
discussions, they argue, are powerful to develop and maintain group culture, to improve 
group commitment and socialisation, to forge social contacts and social identity.  
 
They continue that ICTs “constrain backchannel feedback to promote mutual 
understanding, and they limit paralinguistic cues to soften or emphasize verbal 
communication” (ibid. p. 68), possibly discouraging small talk or learning of social 
conventions, and making it impossible to facilitate companionship. However, since 
people seem to adapt their activities to the technologies over time “[w]e do not know… 
whether long-term collaborations in these instances depend on at least occasional face-to-
face contact” (ibid. p 68). Finally, Kiesler and Cummings claim that ICTs are likely to be 
more successful when groups have already forged close relationships. In a similar vein, 
Nardi and Whittaker (2002) emphasise the importance of face-to-face contacts in work 
relationships because they foster human relationships through social bonding and 
expressions of commitment. 
 

On the other hand, studies in social network analysis have showed that ICTs, sometimes 
together with face-to-face meetings, are extensively and successfully used to support 
social bonding and emotional support in teams (Wellman et al. 1996; Haythornthwaite 
and Wellman, 1998; Quan-Haase and Wellman, 2005; Haythornthwaite, 2000; 
Haythornthwaite, 2001). Haythornthwaite (2000) studying four classes of distance 
learners found that the teams used IRC as a central means for class-wide communication, 
that allowed students to feel that they belonged to a class full of others and also 
simultaneously to support socializing during the class. Similarly, a team identity can be 
seen as a team-wide network of weak ties9 and this type of relationship “requires a means 
of communication that connects all or nearly all participants” (Haythornthwaite, 2002: 
392). In another study, she also found that socializing face-to-face both replaced and 
extended online socializing, while for emotional support face-to-face contact acted as a 
catalyst, initiating higher level of online emotional support (Haythornthwaite, 2001). 

                                                 

 

9 A tie here is the link between two individuals. A weak tie is when the 
strength of this link is relatively low, such as for instance by 
infrequent communication between the individuals, and is contrasted 
with a strong tie, when e.g. there is a very frequent communication 
between the two individuals.  
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Therefore, meetings seemed to boost the socialising activity and the emotional support 
mechanisms.  
 
 
There is also another way that the use of ICTs can lead to social commitment to the team, 
namely by contributing to an overall increase in the amount of communication performed 
in a project (Walsh and Bayma 1996). Walsh and Roselle (1999) suggest that the use of 
ICTs results in increased communication which in turn may lead to increased attachment 
to and identification with the research group. In this way, the use of electronic mail and 
other ICTs may help overcome the sense of isolation and could lead to increased 
commitment and possibly job satisfaction. Nentwich (2003) claims that one of the 
changes brought by the use of ICTs is the intensification of communication (ibid. 207). 
He also thinks that, at the level of the scientific community, websites and emailing lists 
may be able to stabilize pre-existing communities by creating “community awareness”, 
since one addresses the whole community by sending an email to such a list (ibid. p. 
229). Indeed in empirical studies the frequency of email communication was positively 
associated with the frequency of face-to-face communication (Koku et al. 2001) which 
indicates that ICTs have added to the amount of communication between scholars, 
instead of substituting other media, reinforcing thus the use of other modes of 
communication.  
 
In conclusion, the extent to which different communication media are used for socializing 
and the creation and sustaining of a team identity is still under investigation. Fruitful 
questions from the above discussions are:  

To what extent are different media used for socializing? Do ICTs really “do away 
with pleasantries”? Does socializing evolve through ICTs in the long term – and 
how? Do meetings boost the socialising activity? Are specific media 
configurations more helpful in creating group identity?  
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F. Coordination and task allocation  
 
Coordination refers to processes and decisions within a team regarding who does what 
when and in which way, and is related to the task allocation within a team. It is generally 
argued that the use of ICTs in research collaboration, and especially in distributed 
research, enables new types of coordination and task allocation. As Nentwich (2003) 
notes, the use of ICTs has the potential to change the allocation of work between 
distributed collaborators, so that a different distribution and division of problems may 
arise (p. 207). ICTs may thus allow a different coordination of work. In contrast, Wagner 
(2004) and Hakken (2004) suggest that the use of ICTs have not substantially changed 
the way scientific work is conducted and have not transformed the dynamics of scientific 
coordination. Gläser (2003), who shares with them the conviction that “a radically new 
practice of scientific work has not emerged”, acknowledges that the emergence of shared 
online databases may bring about such transformation. The new characteristic of such 
databases is that communalisation is occurring at an earlier stage than the publication of 
results, so they provide a new basis on which knowledge can be established and also new 
opportunities for control of work.  
 
With regards to work coordination, Kiesler and Cummings (2002) claim that face-to-face 
meetings are essential in coordinating the efforts of highly interdependent teams, 
especially when the work and tasks are uncertain. With discussion, the members develop 
a deeper understanding of the tasks and learn from one another, which is vital when 
teams need to decide how different people will work together and plan their work (p. 64). 
This is something difficult to achieve through communication technologies. Similarly, 
Wagner (2004) found that in the initiation phase of international collaborations face-to-
face meetings were used, and once collaboration was initiated, a number of information 
technology tools were used to exchange information. As Connaughton and Shuffler 
(2007) note: “Face-to-face communication is tied to team effectiveness”.  
 
Olson and Olson (2000) argue that the type of tasks influences the impact of ICTs on 
collaborative work, so they conceptualise the type of task as an intervening variable. 
They refer to “coupling of work” as the extent and type of communication required by 
the tasks. They distinguish between tightly-coupled work, non-routine work that strongly 
depends on the skills and talents of collections of workers, and loosely-coupled work, 
which has fewer interdependencies and tends to be routine work. They claim that tightly-
coupled work is very difficult to do remotely, and that long distance dependencies have 
to be straightforward and unambiguous to succeed. The more formal the procedure to 
enact the communication, the more likely the success. That means that highly 
interdependent work needs formalised communication to succeed.  
 
The expectations that arise from these studies are: 

1. Coordination of work would be performed mainly through face-to-face meetings, 
especially in the early phases of the project. 

2. Tightly-coupled work (more interdependency) would need more formal 
communication procedures to succeed over long distances. 
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3. Loosely-coupled work (less interdependency) would be easier to coordinate over 
long distance. 

 
Moreover a number of questions remain unanswered: 

Which communication media are used for coordination of work? Is the type of 
task allocation and coordination different through different media? Does the use 
of shared databases change work coordination?  
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G. Output production  
 

Investigation of the link between communication and productivity is not new, even 
though it has been further stimulated in the last years by the advent of the internet. 
Garvey (1979) asserted that communication is the essence of science, taking into account, 
perhaps for the first time in a systematic model the informal communication processes. 
According to him, the interaction between a scientist and his or her environment, for 
instance colleagues in a laboratory, secures variation in observation and selection in 
interpretation that the advance of science is based upon. Moreover, informal 
communication between scientists may lead to brainstorming on the interpretation of 
results, identification of relevant literature, exchange of advice on technical details, or 
simply a sympathetic ear to the elaboration of a theory. Through these mechanisms 
informal communication can be understood as an integral part of the production of 
scientific output. Thus, a positive link between the amount of informal communication 
and the amount of output produced can be expected. 
 
There is a second theoretical explanation behind the link between the amount of 
communication and research productivity. As noted in chapter 2, the frequency of 
communication in research teams has been studied as an integral part of the social 
organizational and coordination structure of research (Shinn, 1982; Chompalov et al., 
2002). This is the second way in which one may expect that communication activities are 
related to increased output: by contributing to the overall organization of work and by 
facilitating coordination of tasks. Indeed, this is also the reason that frequency of 
communication has been reported to be related to high scientific performance (Chawla 
and Singh, 1998; Saxberg and Newell, 1983) as well as to stable quality of research work 
(Rigby and Edler, 2005).  
 

Especially with the advent of the internet and its increased use in science there has been 
renewed interest into the question of whether communication especially through the 
internet leads to increased productivity. Generally, the use of internet is considered an 
advantage which would (explicitly or implicitly) lead to increased productivity. There are 
many explanations behind this reported positive link. The use of internet would lead to 
increased research productivity by providing access to resources and information and by 
facilitating sharing of files, data and creative ideas (Walsh et al. 2000); by providing 
means to process, store and exchange of information and by increasing the pace of 
research (David and Steinmueller, 2003); by allowing more and efficient editing rounds 
in collaborative processes so that the end scientific product is more sound and 
incorporating more perspectives (Nentwich, 2003: 449-450); by providing a variety of 
new maps, models and tools to be generated and thus a wider variety of ideas and 
concepts (Heimeriks, 2005: 191-192).  
 
The empirical studies seem to justify the claim that the use of ICTs is related to increased 
productivity, even though it is not entirely sure whether the result should be assigned to 
ICTs or to communication in general. Walsh et al. (2000) using survey data found a 
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positive relationship between the use of email and the amount of co-authorship, although 
the results were statistically significant only for reporting email in the contact 
information. Walsh and Maloney (2002) using survey data also found a positive, but not 
statistically significant, relationship between the use of email and productivity. In an 
extensive survey in 2003 of European scientists from five different disciplines, Barjak 
(2006) found a stable positive relationship between internet use and research productivity 
for publications, conferences and working papers, also when controlling for discipline 
and country. However, there is a difficulty in assessing whether the use of the internet is 
the cause or the effect of higher research productivity.  

 

In an insightful study about the relationship between media configurations and 
productivity Cummings and Kiesler (2005) operationalised the use of communication 
media as coordination mechanisms. They studied 62 project teams which received 
funding from NSF using a variety of methods, and examining a variety of outcomes10. In 
general, the coordination mechanisms (called media use) were positively associated with 
good outcomes. When they controlled for the number of participating universities, the 
more effective coordination mechanism was direct supervision and face-to-face meetings. 
Face-to-face meetings (seminars, invited speakers, meetings) were especially important 
for training of young researchers. Holding a workshop or a conference (again face-to-face 
interaction) proved somewhat effective in the generation of new ideas. In general, 
monthly phone calls and regular email and workshops also improved outcomes. 
However, they suggest that email failed to help people coordinate project work across 
different places: sometimes it encouraged too much task decomposition and too little 
intra-project sharing and learning. So, it seems that even though most media used were 
associated with good outcomes, face-to-face meetings were especially important, for 
productivity and training.  
 
So, the interaction between media configurations and productivity is also a contested 
area. Questions that are still relevant are: 

Do different types of media influence the type of output produced, and if so how? 
Do more face-to-face meetings improve productivity? Is the use of ICTs 
hindering specific types of scientific outcomes and if so why?  

 

                                                 

 

10 They followed the NSF stated goals and measured project outcomes in 
the following way: 1) generation of new ideas or knowledge 
(publications, patents, grants); 2) generation of tools and 
infrastructure of research (software, databases); 3) training of 
scientists and engineers; 4) outreach and public understanding of use 
of science (school and community projects, links with industry) 
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Conclusion 
 
The empirical studies reviewed in this chapter suggest the following model of interaction 
between the use of ICTs and working processes in research collaboration.    
 

 
 
Figure 2: Empirical studies of ICTs in research collaboration 
 
The arrows suggest an impact, positive or negative, that ICTs are reported to have on the 
working practices reviewed so far. The question marks indicate that there are mixed 
results, and inconclusive evidence. For instance, there are studies that show that the use 
of ICTs can support socialising and the development of personal relations, but at the 
same time other studies suggest that the use of ICTs inhibits socialising and cannot 
facilitate companionship (see section E above). So the question mark indicates that 
empirical studies have found both a positive and a negative influence. In the case of 
output production, studies report a positive relationship between the use of ICTs and the 
number of produced output, some suggest that the use of ICTs changes the type of output 
produced, whereas other studies claim that there no influence of ICTs on the amount of 
output produced. So, one aim of the empirical analysis is to clarify the contested areas 
identified in this model with question marks.  
 
At the same time the model also presents the factors suggested as intervening variables 
mediating the impact of ICTs on these processes. Thus, the influence of ICTs on these 
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processes is mediated by time (Walther, 2002): for instance ICTs may (or may not) 
substitute more traditional media and thus influence their use, but this effect can be seen 
through time; therefore time seems to be the intervening variable (Nentwich, 2003). 
Further, the use of ICTs is reported to influence (or not) decision-making processes, 
through an influence on status differences of the collaborators. Moreover, the use of ICTs 
is reported to cause tensions and conflicts, but this effect may be mitigated by face-to-
face meetings, an awareness of technology effects, and the development of a common 
identity (Hinds and Bailey, 2003).  
 
In addition, the model also suggests that there may be an influence of some working 
processes on the use of ICTs, following the argument by Nardi and O’Day (1999) that 
human activities influence the use of media. As Mante-Meijer and Haddon (2005) claim, 
meetings and deadlines are expected to increase the use of ICTs. However, there are no 
studies so far in the field of e-science that examine the influence that working processes 
may have on the use of ICTs. If we follow the argument of mutual influence between 
media use and working practices developed in chapter 1 then this model needs to be 
further elaborated with the examination of possible links and arrows from the working 
practices to the use of ICTs. For instance, how does a conflict in a team influence the use 
of ICTs? This gap in the literature will be addressed with the empirical chapters that 
follow. So, another aim of the empirical analysis will be to examine the influence of the 
working practices on the use of ICTs.  
  
A critical reader may argue that the model above does not treat the different 
communication media as media configuration, it makes a distinction between ICT use 
and other media.. Indeed, this results from the fact that most studies in e-science literature 
distinguish between ICTs and other media, with an emphasis on the former. As 
elaborated already in chapter 1 this is a problem which the current dissertation addresses 
by examining the overall structure of the use of media in a research context, and by 
conceptualising the use of ICTs within the broader media configuration. This is a third 
aim of the empirical analysis: to integrate the use of ICTs in a broader communication 
environment in the research context. 
 
Thus, the model in the previous page will guide the empirical analysis with respect to 
specific questions that remain unanswered, and will be improved to integrate the use of 
ICTs in the broader concept of media configuration.  
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Reflections on the theoretical section 
 
The aim of this theoretical section was threefold: on one hand it aimed at providing us 
with the conceptual and analytical tools to think about communication media, research 
collaboration, and their interrelations. In this respect, it was argued that research teams 
can be understood as complex, dynamic systems, with interrelations between variables at 
the global level: media configuration, and collaborative practices. Different media are 
expected to create different types of visibility or publicness and thus influence research 
collaboration, through different patterns of access to information, and through different 
types of interactions they enable, influencing at the same time hierarchical structures and 
identity formation in collaborative teams. The interactions between media may change 
over time. Moreover, the differences among media may influence research collaboration 
by influencing the communication processes inherent in collaboration: output production, 
task allocation and coordination, decisions, conflicts and socialising. These elements may 
combine in different ways in different fields, creating characteristically different 
collaborative patterns. At the same time, the processes of research collaboration may 
influence the frequency of use of communication media and their role and functions, 
through local activities of the collaborators. This can be understood as the construction 
and development of media identities (their function and uses).  
 
The second aim of this section was to indicate what type of answers can be expected to 
the research questions. Empirical studies covering similar phenomena have helped me 
narrow down the research questions and introduce a series of expectations, even though 
some studies give contradictory results. Overall, working processes of research 
collaboration seem to be influenced by a number of factors in different fields, and the 
analysis needs to be sensitive to that (see chapter 2, second section). Moreover, the 
research objects, FP5 research collaborations, have distinctive organisation, which is 
expected to lead to collaborations in which decision-making processes, conflicts, task 
allocation and output productivity take distinctive forms (see conclusion of chapter 2). 
Finally, previous studies on ICTs in research collaboration have also helped specify 
further the type of influence between media and collaborative working practices (chapter 
3). Are ICTs expected to increase or decrease the amount of conflicts in a team? Do 
events such as meetings and deadlines for work increase or decrease communication 
activity?  
 
The third aim of this section was to provide methodological guidance. Both media use 
and working practices in research collaboration are dynamic elements, which means that 
their interactions need to be studied through time, thus making a longitudinal study 
appropriate. Moreover, the interrelations of media necessitate a focus not only on ICTs 
but on the wider media configuration of the team. In the next chapter, I explain how the 
concepts and studies introduced so far have guided the empirical investigation.  
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