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Introduction 
 

 
There are two major changes in contemporary research environments which underpin the 
current dissertation: the first relates to the increasing use of information and 
communication technologies (ICTs) in research, not only as means of communication and 
collaboration, but also, and increasingly, as data, methodologies, and types of output of 
research fields. Email is becoming the most common communication medium by 
scientists (Barjak, 2004; Nentwich, 2003); the Web is altering the formal communication 
system based on peer-reviewed journals and face-to-face conferences (Vasileiadou, 
2001); new fields such as webometrics treat online content and links as data which can 
provide information about the changing social environment; online repositories have 
pushed fields such as biology in new directions (bioinformatics), and have the potential 
of transforming long-established research dynamics (Gläser, 2003). This flux of 
information and communication technologies and their increasing use in science and 
research has been coined cyberscience (Nentwich, 2003), e-science (Jankowski, 2007), 
computer-mediated science (Heimeriks, 2005). What these terms have in common is the 
assumption, shared by the current dissertation, that ICTs create new types of research 
environments, and have the potential of contributing to new ways of producing 
knowledge. Indeed, the establishment of new research institutes and groups solely 
devoted to the study of cyberscience, e-social sciences etc (such as the Virtual 
Knowledge Studio in the Netherlands, and the E-Social Sciences Programme in the UK) 
indicate that this assumption is also shared by science policy makers and funding 
agencies. The potential new ways of creating research output and therefore, at a second 
stage, knowledge, have still been hardly understood or theorised: instead contradicting 
scattered evidence suggest different possible scenarios. How does the use of ICTs 
influence contemporary science? How can we understand these changes? The current 
dissertation aims at contributing to our understanding of these questions.  
 
The second change in contemporary research environments refers to their internal 
dynamics, and it relates to the increasing trend towards collaborative research in all 
formats (Sonnenwald, 2007): bottom-up collaborative endeavours, as well as 
institutionally instigated collaborations (Beaver, 2001). Although there are disciplinary 
differences, it seems that collaborative efforts in science have increased after World War 
II (more in some fields than in others) and they are now very common (Ziman, 1994; 
Cronin, 1995; Gibbons et al. 1994). Even if the lone scholar has not disappeared, she has 
decreased in importance.  This growth in collaboration seems to be related to factors such 
as increased specialisation in science (Kraut et al., 1990), escalating costs of conducting 
research (Katz and Martin, 1997), the internal dynamics of fields for international 
visibility and innovation (Wagner, 2004). Whatever the reasons behind it, this growth in 
collaborative research has changed the way in which collaboration is viewed. 
“Collaboration has become something more than a neutral scientific practice […]. [I]t 
became a scientific value as well” (Duque et al., 2005).  
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But it is not traditional scientific collaboration that has been increased. In his introduction 
to a Special Issue on Scientific Collaboration in the Social Studies of Science, Hackett 
(2005a) notes three important aspects, apart from the new “technologies for 
collaboration” (ICTs), in which scientific collaboration has been recently transformed 
(pp. 668-9). First, the social organization of collaboration has changed, with traditional 
research groups being complemented by episodic working groups,  contractual 
agreements between organizations, international collaborations, and interactions 
between scientists, and non-scientists (engineers, companies etc). Second, the intellectual 
content of collaboration has changed, with an emphasis on interdisciplinary research. 
Finally, our understanding of collaboration has changed with a recent distinction between 
co-authorship and collaboration. How does the use of ICTs contribute to creating new 
types of research collaborations? Are the dynamics of distributed, ICT-based 
collaborations different to traditional types of research collaborations? The current 
dissertation focuses on these new types of collaborations and aims at understanding their 
dynamics: episodic, international, interdisciplinary collaborations with contractual 
agreements between partners, a good example of which are Framework Programme (FP) 
collaborations funded by the European Commission.  
 
In the European context, more and more funding for research has been transferred from 
the national to the supra-national level of the European Union (EU), and funding for 
research collaboration continues to increase within every consecutive Framework 
Programme (FP) (Frenken et al., 2007). EU Framework Programmes have become an 
“essential element in the national research policy of the member states” (Gusmão, 2001: 
391), with a strong impact on the training of young researchers (ibid.; Luukkonen, 2001) 
and on scientific mobility within EU. In this respect, it becomes vital to understand the 
dynamics of collaborative research enabled by Framework Programmes. Even though 
there are several macro-scale studies on the assessment and evaluation of Framework 
Programmes (e.g. Georghiou et al. 2002; Arnold et al., 2005; Ormala and Vonortas, 
2005), there is a gap in our understanding of how these international, distributed, short-
term and top-down collaborations function in their everyday dynamics. The current 
dissertation aims at filling in this gap, by studying the dynamics of collaborative research 
at a micro-scale within two FP5 research collaborations, with a focus on the use of 
different media, and especially ICTs. More specifically the first research question of this 
dissertation is:  

How does the use of different media influence everyday working practices in 
research collaboration?  

 
At the same time, however, science and technology studies (e.g. Bijker, 1995), as well as 
communication studies (e.g. Silverstone, 1994) emphasise the everyday context of 
technology use, and how the local practices shape the way we understand technologies 
and the function of technologies. If we think about communication media as 
technologies, they are never an exogenous factor; they are introduced in a local context of 
use, possibly with pre-existing interactions which are structured in some way. The 
structure of these interactions, as well as everyday activities also shape the way 
technologies are used (Nardi and O’Day, 1999). Thus the second research question of this 
dissertation is: 
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How do practices of research collaboration influence the use of different media? 
 
Rather than a relationship of uni-directional influence, we can understand the relationship 
between the use of media and research collaboration as interplay: a mutual influence and 
construction throughout time (Contractor and Eisenberg, 1990). We can understand both 
the use of media and collaboration practices as elements of global dynamics of research 
teams as complex dynamics systems (Arrow et al., 2000). This is a conceptual viewpoint 
that the dissertation introduces (chapter 2). But how can we conceptualise and study 
empirically such a relationship of mutual influence? In the following chapters I elaborate 
how we can understand ICTs only within a wider environment of use of different media; 
different media exhibit different characteristics (chapter 1) and influence the dynamics of 
research collaboration by influencing communication practices that collaborative research 
consists of: output production, task allocation, and coordination, decision-making 
processes, conflicts, and socialising (chapter 2). This can be studied with the use of large 
scale-pattern identification (chapters 1 and 4). At the same time, everyday collaboration 
practices influence the use and functions of different media, which are specific for each 
local context of use, and this entails a possible change in the use and function of media 
throughout time (chapter 1). This can be studied if one takes a look at the micro-level of 
everyday research practices in the context of use and the assorted media changes 
throughout time (chapters 1 and 4).  
 
At the theoretical level, the dissertation aims at bridging sociology of science and 
research management, with communication theory and studies in e-science. The relative 
neglect of insights from communication theory in this area of research has resulted in 
studies which bundle ICTs together, not recognizing the different interactional settings 
and dynamics that different communication media bring to the fore (Thompson, 1995). 
Moreover, studies in e-science tend to neglect more traditional communication media, 
and the role they play in research collaboration, and thus fail to grasp the 
contextualization of new ICTs in an already established communication environment. 
The reported impact of ICTs, therefore is much more “revolutionary” but also de-
contextualised, than would have been if insights from communication theory would have 
been utilized. This neglect of a communication perspective has also resulted in empirical 
studies on one specific medium (e.g. email, online databases, the Web) which provide 
scattered results that cannot be integrated. The starting point of the current dissertation is 
that the introduction of ICTs has created a hybrid communication environment (Kiesler, 
2004), in which on- and offline research collaboration practices are seamless: the 
ubiquity of ICTs necessitates thus the focus not on one specific ICT, or another, but 
rather on the whole communication environment of a research team, what is here termed 
media configurations (chapter 1).  
 
Moreover, within the fields of sociology of science and research management, the social 
organization of research collaboration has been the focus point for decades. Issues such 
as division of labour in different sciences and how it relates to knowledge production, or 
decision-making processes in research dynamics, have come under scrutiny within 
sociology of science during the 70s and the 80s, and moved more recently in the subfield 
of research management. Issues of research management and research governance have 
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gained in importance also because of the gradual decrease of the national context in the 
“new invisible college” (Wagner, 2008). Unfortunately insights from sociology of 
science are hardly used by e-science researchers. For instance, the discipline-specific 
ways of organizing and conducting research, which relates to the subject matter, is rarely 
explored in e-science studies, which tend to make wider claims for all sciences, on the 
basis of few, or even one discipline (see also Kling and McKim, 2000). Addressing this 
limitation, the current dissertation aims at exploring the everyday dynamics of research 
collaboration, using insights from the sociology of science and research management. 
 
At the methodological level, one of the aims of the study is to contribute to our 
understanding of how ICTs can be used as data themselves. As research collaborations , 
increasingly take place online, there is a wealth of information automatically recorded, 
which can be used as data. Emails are saved in the servers of the collaborators, website 
logfiles register up- and downloading activities of documents, as well as browsing 
activities, and can inform about communication activities. More than that, they can 
inform us about collaboration patterns as well: Does a draft paper sent as an attachment 
lead to substantial comments from other collaborators? Who participates in decisions 
made online? How often do collaborators upload their work, making it thus accessible for 
other partners? Unfortunately there are very few studies using ICTs as data (real-time 
online data) even though there are voices addressing the problems of self-reported 
methods, especially in the study of e-science (Matzat, 2004; Vasileiadou and van den 
Besselaar, 2004b). ICTs not only provide a wealth of data, they also provide accurate 
data: the researcher does not need to rely on the respondent’s memory of how a decision 
was taken and who participated. He or she needs only read the emails through which the 
decision was taken. The current dissertation rests heavily on the use of real-time online 
data, in an attempt to avoid the limitations of self-reported methods of analysis (Yin, 
2003). 
 
In addition, the dissertation addresses another methodological limitation of similar 
studies, and namely their short-term focus. Even though scholars have emphasised the 
importance of longitudinal studies for our understanding of how ICTs are used in a 
context (Walther, 2002), longitudinal studies are scarce, mostly because of practical 
problems. The advantage of longitudinal studies especially in the study of ICTs is that as 
communication routines develop in a context, there are different ways in which the use of 
ICTs influence processes in the short-term and the longer term (for an extensive review 
see Walther, 2002). Moreover, as group work develops in different stages throughout 
time (McGrath, 1990), studies of research collaboration and their dynamics need to be 
longitudinal. Longitudinal designs need different methodological tools, and  in this 
respect ARIMA models are used in the dissertation to identify the dynamic trajectory of 
the research teams over time, and profit from the time series data generated. Indeed, the 
two cases studied here were traced for over a period of three years each, from their 
beginning to their completion.  
 
Finally, the current thesis also aims to be policy relevant. First, the micro-dynamics of 
research collaborations are relevant for our understanding of research management. With 
even more funding poured into international FP collaborations, it becomes important to 
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understand how decisions within these research consortia are taken; how conflicts emerge 
and are resolved; what types of task allocation lead to which types of research outcomes; 
how different media can be used for efficient coordination; and how we can evaluate 
these collaborative endeavours. These are insights that the current research intends to 
develop. Even though these issues have an impact on the overall performance of 
collaborations (see chapter 2), they are generally neglected. As Luukkonen (2001) notes, 
there is little comparative information about the collaboration patterns which the 
Framework Programmes stimulate (p. 206). Second, the everyday dynamics of these 
collaborations can reveal what has become an increasingly important socialization 
context for young European researchers, who constitute the human resources of the 
European Research Area. Luukkonen stresses the importance of FP collaborations for the 
training of young researchers both in the most recent technological knowledge, as well as 
in international research collaboration per se (ibid. p. 207). It is important therefore to 
understand the context within which this training and socialisation takes place.  
 
The dissertation is organized in two sections: the theoretical section, consisting of three 
chapters outlining a series of concepts, expectations and questions guiding the 
dissertation; and the empirical section consisting of two chapters for each case study, and 
ending with a short epilogue.   
 
The first chapter, on media configurations, introduces the basic assumptions behind the 
study of media in this dissertation, and explains how different media can be 
conceptualized as an interrelated system in time. The second chapter, on Research 
collaboration, identifies the main working practices in research collaboration, reviews a 
number of variables that are expected to influence them, and introduces several types of 
collaborations according to different configurations of these practices. Moreover, it points 
to several expectations relating to the working practices in FP5 collaborations. It also 
introduces the conceptual framework of complex dynamic systems, and discusses how 
research teams can be understood as such systems. The third theoretical chapter reviews 
studies on e-science and the use of ICTs in research collaboration, and establishes a 
number of specific research questions and hypotheses which guide the empirical work. 
 
The empirical section commences with the methodology chapter (chapter 4), where the 
research design, the data gathering, data coding and data analyses methods are outlined. 
Then follow four empirical chapters, two for each case study. The first chapters of both 
case studies (chapters 5 and 7) present the results of analyses of media configurations in 
the case study. The second chapters for both cases (chapters 6 and 8) present the results 
of analyses of the collaborative working practices. A short epilogue assesses in both cases 
the relationship between communication and research productivity. In the concluding 
chapter, the two case studies are systematically compared and contrasted and a theoretical 
model is elaborated for the interrelation between media configuration and research 
collaboration dynamics. Finally, theoretical implications are drawn, alongside with 
methodological implications, suggestions for further research, and policy implications.  
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1. Media configurations 
 
The aim of this chapter is to introduce a theoretical framework which will help us 
conceptualise ICTs and communication media, on the one hand, and on the other, how 
communication media influence social action (and thus research collaboration) and also 
how social action may influence the use of communication media. As noted already, the 
introduction of ICTs has resulted in a hybrid communication environment, in which the 
distinction between on- and offline practices is not clearly discernible. Thus we need a 
framework which can encompass the whole spectrum of communication media used, and 
can help us understand how different media influence research collaboration. At the same 
time, this framework needs to explain not only how media may influence research 
collaboration, but also how research collaboration may influence the use of different 
media, allowing thus a bi-directionality of their relationship. This chapter presents 
elements for such a framework and tries to answer the following questions: How can we 
understand the role of ICTs in a wider communication environment? How do 
communication media interact with each other? How do media influence social action, 
and how does social action influence the use of communication media? How can we 
study this bidirectional process?  
 
There are two theoretical strands on which the current chapters draws. The first can be 
broadly defined as media ecology or media environment, and it includes theorists such as 
Meyrowitz, and Postman, from traditional medium theory, but also Nardi and O’Day, 
who theorize information ecologies. The common theme here is a focus on media as 
“environments within which [humans] move and that shape the structure of their 
perceptions, their forms of discourse, and their social behaviour patterns” (Heise, 2002: p 
151). It is a focus not on media as content or language (Meyrowitz, 1993) but on media 
as environments or as contexts and the interrelations of communication media in a given 
context. 
  
The second theoretical strand focuses on communication as cultural transmission, which 
was elaborated by J. B. Thompson (1990; 1995) and applied on the study of the internet 
by J. Slevin (2000). According to them media can be considered as specific modalities of 
cultural transmission and they allow distinct types of interactions between individuals. 
These interactions create a distinct kind of public sphere within which cultural products 
circulate.  
 
Following this literature review, I will introduce two main issues relevant for the current 
dissertation: the first is the interaction between different media, what some studies have 
discussed as substitution, or reconfiguration, and the second issue is the dynamics of 
media use in time.  
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A. Media as environment 
 
The media ecology or media environment paradigm holds that media are not mere tools 
that we use but constitute environments with intricate interconnections, which shape our 
behaviour in an implicit way. There is a tension in this paradigm: on the one hand, 
theorists such as Postman and Meyrowitz emphasise a holistic, systemic approach to 
media. They hold that communication media function as a system with its own logic. On 
the other hand, Nardi and O’Day use the ecology metaphor to emphasise the local context 
of media use and to encourage human agency and intervention in that context (Heise, 
2002). Nevertheless, the paradigm emphasises that communication media are linked in 
intricate ways with each other, and with behavioural elements: in this way the 
introduction of a new medium doesn’t “add or subtract something. It changes everything” 
(Postman, 1993: 18). It alters the whole configuration of media and their interactions, and 
creates a new environment. Hereunder, I especially draw on Meyrowitz (1985; 1986; 
1990; 1994). 
 
But in which way do new media create a new environment? According to Meyrowitz this 
is a twofold process: on one hand the introduction of a new medium to a culture changes 
the functions and impact of earlier media. The underlying principle of this mechanism is 
rooted in systems theory: “When a new factor is added to an old environment, we do not 
get the old environment plus the new factor, we get a new environment… the new 
environment is always more than the sum of its parts” (Meyrowitz, 1985; p 19). In this 
sense, the introduction of a new communication medium results in a new communication 
environment and a redefinition of the function and uses of other communication media. 
 
On the other hand, media play a role in defining the boundaries of social situations. A 
situation can be understood as an information-system, that is, as ‘given pattern of access 
to the behaviour of other people’ (Meyrowitz, 1985; p 37). In this way the introduction 
and widespread use of a communication medium may provide access to new sets of 
situations, while withholding access to other situations. This change in access to social 
situations, in turn, may change social identities: “Social identity does not rest in people, 
but in a network of social relations. When social networks are altered, social identities 
will change. In any given period, roles are shaped as much by patterns of access to social 
information as by the content of information” (Meyrowitz, 1994; 58-9). 
 
Meyrowitz suggests that different media may increase or decrease the amount of shared 
social interaction for different people, bringing thus a change in social roles and identity. 
In order to study the effects of the introduction of a new medium we need to consider 
thus “who shares information with whom” through this new medium. In general, the 
more situations and participants are segregated through segregated access to media, the 
greater the differentiation in social status, identity and behaviour. Conversely, the more 
social situations and participants overlap through general access to media, the less 
differentiation in status and behaviour there is (Meyrowitz, 1994; p. 59). In this respect, 
the degree of access that different media afford leads to changes in social identity at the 
level of the individual, which would enable or inhibit the emergence of shared identity. A 
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segregated medium would lead to the emergence of different individual identities, and 
would thus inhibit the development of a shared identity. An open-access medium would 
lead to common social identities of individuals and would thus enable the emergence of a 
shared identity.  
 
However, the degree of access to social situations is not the only factor involved. A more 
subtle but vital point is raised about the explicitness of access to information established 
by different media: “New access to information will not necessarily affect social 
interaction unless everyone involved knows about the access. Or, put differently, 
knowledge of people’s access to information is itself a significant piece of social 
information.” (Meyrowitz, 1985; p 91). So it is not only the general accessibility to a 
medium that influences behaviour and individual identity, but also the knowledge about 
this accessibility.  
 
For Meyrowitz group identity and group hierarchy are enactment of social roles which 
are information-sensitive, and this is why they can be influenced by the introduction of 
new media. Group identity entails roles of affiliation and depends upon “secret but shared 
information”, so information common to the members of the group, but that needs to 
remain inaccessible to outsiders. In this respect communication media, which afford 
explicit access to all members of a group, but not to outsiders, would promote the 
emergence of group identity. Group hierarchy rests upon one-directional access to 
information, and control of information. Therefore, media which support one-directional 
access to information would tend to promote hierarchical distinctions, whereas the bi-
directional flow of information would tend to decrease hierarchical distinctions. So, the 
directionality of information flows that a medium enables can influence the hierarchical 
structure of a group.  
 
From the discussion above it can be deduced that communication media can influence 
research collaboration in two ways: first by changing the functions and uses of earlier 
media in research collaboration (such as e.g. face-to-face meetings or the telephone) and 
bringing about a new communication environment. Second, by giving access to different 
social situations (defined as information systems). With respect to that, there are three 
elements of media that are of importance: first the degree of access they give to different 
participants; second the explicitness of access; and third the directionality of information 
flow they allow. Especially regarding the collaborative team, media may influence both 
the hierarchical structures of the team as well as the emergence of a team identity, by 
providing differential access to members and by allowing different flows of information.  
 
However, medium theory is not without its limitations; one of the more precise 
formulations of critique comes from Meyrowitz himself (Meyrowitz, 1994: 70). First, the 
influence of media that the theorists are looking at is very difficult to demonstrate with 
social-scientific models, especially because they are at a macro level of analysis. Thus, 
they have to rely on argumentation, historical analysis and large-scale pattern 
identification. This aggregated level of analysis also makes it impossible to conceptualise 
and understand human action with communication media, as Nardi and O’Day suggest. 
This level of analysis also means that medium theory is not particularly useful for 
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understanding how media are used in everyday interactions. In general, the critique is that 
medium theory tends to be technologically deterministic by focusing on how media alter 
and shape human interactions, and not the other way around. This limitation is addressed 
by Nardi and O’Day (1999) and the way they conceptualise information ecologies, as we 
shall see below. 
 
The second problem with medium theory is that it overlooks the significance of the type 
of content which is circulated through communication media. Especially in the context of 
research collaboration, it makes sense to think that it makes a difference not only who 
meets with whom in a laboratory, but also what exactly is discussed. In this respect, both 
Thompson (1995) and Slevin (2000) argue for an understanding of media as means of 
cultural transmission and they re-introduce the importance of what is communicated, as 
we shall see in the following section. However, medium theory remains a powerful way 
in which we can conceptualise how the differences between communication media make 
a difference (see also Meyrowitz, 1986). As the aim of the dissertation is to identify the 
influence of ICTs, and more generally of different communication media on research 
collaboration, an understanding of how ‘the differences among media make a difference’ 
is essential (Meyrowitz, 1993: 61).  
 
With the advent of new media, an influential perspective of identifying “the differences 
among media” has been one relating to the “richness” of media, media richness theory 
(Daft and Lengel 1984; Daft et al. 1987). Media richness theory assumed that ICTs 
inherently reduce the amount of nonverbal and contextual communication cues and 
therefore by definition are poorer than other forms of communication, such as face-to-
face (also called the reduced social cues model). This would mean that ICTs cannot be 
successfully used for ambiguous communication and their use leads to anonymity (see 
also the discussion in chapter 3, section C). The main problem of media richness theory is 
that it does not take into account the given context of communication (the social situation 
defined by Meyrowitz), and assumes a uniform impact of ICTs. Moreover, the time 
dimension is not taken into account, as media technologies evolve and users also adjust 
their norms and practices over time. Finally, the content of the communication itself is 
also not taken into account (for a critique and empirical rejection of the theory see also 
Rasters 2004).  
 
But how about the way in which communication media are used in a specific context? 
This study is focused on research collaboration, and more precisely on FP project 
collaborations. How can we move one level of analysis down from medium theory, and 
conceptualise the ways in which media are used? The concept of “information ecology” 
is here useful to address the context in which interactions take place. For Nardi and 
O’Day (1999) the starting point is how to engage successfully with technology, in an 
attempt to bring human intentionality and accountability to the use of technological tools 
in general. They see a problem with Postman’s view that “technology has its own 
agenda” (ibid. p 42) and with medium theory in general, because it cannot address the 
issue of particular local change. They define information ecology as “a system of people, 
practices, values, and technologies in a particular local environment. In information 
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ecologies, the spotlight is not on technologies, but on human activities that are served by 
technologies” (ibid. p 49).  
 
Information ecologies are complex, since they consist of people, ideas, habits and 
communication tools that are connected in intricate ways. However, they do not have the 
large scale that the systemic view suggests, since they respond to local environmental 
changes and local interventions. Therefore, the main difference between the two 
approaches is one of scale, since for Nardi and O’Day information ecologies have a sense 
of locality. Information ecologies, they claim, exhibit diversity and continuous evolution. 
“Different parts of an ecology coevolve, changing together according to the relationships 
in the system” (ibid. p 51). The introduction of new people, ideas, or media results in a 
mutual adaptation of other parts of these complex systems. Social behaviour and 
information tools (as they define media) adjust and are adjusted in relation to each other, 
in time. In this way, “[w]hen one element changes effects can be felt throughout the 
whole system” (ibid. p. 51). 
 
In this way, the introduction of ICTs cannot be understood as an “addition” of a new 
medium for research collaboration. It needs to be conceptualised as redefining the 
functioning of research collaboration, altering the interconnections between other 
communication media. At the same time, however, research collaboration also alters and 
shapes the way ICTs and other communication media are used in a local context. Rather 
than focusing on media per se (which medium theory does), Nardi and O’Day focus on 
media use, suggesting a lower level of analysis. At this level, the local context, the study 
of the intricate ways in which people, practices, and communication tools interact 
suggests that  social behaviour also shapes the use of media (in contrast to media shaping 
social behaviour, according to medium theory). Therefore, we can understand how 
patterns of research collaboration influence the use of communication media, by 
examining at a lower level of analysis the everyday practices and interactions of people, 
routines and media (putting “the spotlight… on human activities”). At the same time, we 
can understand how different communication media influence research collaboration at a 
more aggregated level of analysis, by looking at patterns of access, of explicitness of 
access, and information flows between different media, as suggested by Meyrowitz. So 
we can understand the research object of this dissertation as an interaction and mutual 
shaping between research collaboration and the use of communication media.  
 
But how do everyday practices change and alter the use of communication media? This is 
elaborated in the concept of “identity of technologies”, which refers to the ways in which 
the local participants in an information ecology through their patterned use in time 
construct the function of the media. In an information ecology the communication media 
assume an identity through their patterned use; this media identity may also change 
through time. ‘The identity of the technology is different in each of these local settings 
because the perceived role, availability, utility, and other properties of the machines are 
different’ (ibid. p. 55). Therefore, the “identity of technologies” refers to the functions of 
communication media in a local context, their patterned use through time. This means 
that by examining everyday practices and how they are structured through time, we can 
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understand the role and function of communication media, and how they may change 
through time.  
 
To summarise, different communication media may influence research collaboration in 
two ways: by changing the functions and uses of earlier media in research collaboration 
(such as e.g. face-to-face meetings or the telephone) and thus bringing about a new 
information ecology. Second, by giving access to different types of social situations 
where three elements of media are of importance: first the degree of access they give to 
different participants, second the explicitness of access, and third the directionality of 
information flow they allow. If we focus on a research team, media may influence both 
the hierarchical structures of the team as well as the emergence of team identity, by 
providing differential access of information to members and by allowing for different 
flows of information. The study of how different media influence research collaboration 
needs to focus on the specific characteristics of different media and what difference they 
make, with a large-scale pattern identification, at the more aggregated level of the 
research collaboration.  
 
At the same time, however, the everyday practices and activities of research collaboration 
may influence the use of different media in the local context. This can be understood in 
the context of an information ecology, which as a unit of analysis encompasses not only 
communication media and the ways they interconnect, but also the research collaborators, 
their routines and everyday practices. Moreover, through their everyday activities, 
collaborators construct media “identities”, which refer to the role and function of media 
in the context under study. So, the influence of everyday activities on the use of media 
needs to be studied at a lower level of analysis, with a focus on the context of everyday 
use, and a longitudinal approach.  
 
But even though both approaches, medium theory and the theory of information 
ecologies, are useful in understanding how “different media make a difference” and how 
social behaviour and communication media interact and mutually shape each other, they 
fail to examine the content of media, as suggested before. In research collaboration, 
where most of the times the aim is to produce knowledge, the content of communication 
becomes vital. How can we understand the differences between media and the role they 
play in research collaboration, incorporating the content? The theory of cultural 
transmission can provide some useful guidance.  
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B. Theory of cultural transmission 
 
Whereas Nardi and O’Day and Meyrowitz are useful for positioning new communication 
media in a broader communication and informational context, and identifying their 
influence, they do not provide any indication on how to view different types of content 
circulated through communication media. This is elaborated in the theory of cultural 
transmission introduced by J. B. Thompson (1990; 1995) and applied to the internet by J. 
Slevin (2000). Their approach to communication media is “cultural” in the sense that it is 
concerned with “the meaningful character of symbolic forms and with their social 
contextualization” (Thompson, 1995: 10 italics in the original). On the one hand, 
communication media are involved with the production, storage, and circulation of 
content (symbolic forms) which has meaning for the individuals involved in the process. 
This focus on the meaningful character of the content of media for the individuals means 
that a study of media cannot exclude a study of the content of communication, as well as 
its meaning for the participants. If we think about research collaboration we can 
understand how a brainstorming session on the results of analysis between two 
collaborators is a fundamentally different communication activity than a meeting in 
which two collaborators discuss funding options for their project and decide to apply to 
one or another agency. The meaning of what is communicated for the two participants is 
different in the two cases.  
 
On the other hand, communication is always taking place in “social contexts which are 
structured in various ways, and which, in turn, have a structuring impact on the 
communication that occurs” (ibid. p. 11). Thus, a study of communication media always 
involves a study of the context of their use and the ways in which this context is 
structured. This relates to the focus of Nardi and O’Day on the local environment of 
information ecologies, but also stresses the fact that this context is always structured in 
some way: the individuals have different positions in this context, which relates to their 
relative economic, political, coercive and symbolic power1. This positioning of the 
individuals according to their relative power structures the communication and is 
structured by it. With respect to research collaboration, e.g. a PhD student is positioned 
differently to her supervisor during their meeting, and their communication activity is 
structured by this difference in power, but may also alter this difference in power.  
 
Thompson’s conceptualisation of communication media incorporates the institutional 
apparatus (rules, resources and relations relatively stable in time), the relationship 
between the participants in the communication process, the time-space context of 
communication and the kind of public sphere that is created. Against this backcloth he 
discusses how mass media created new kinds of action and interaction, how their 
development was integrated into the process of globalisation and how they have affected 
traditional notions of publicness. Slevin (2000), using Thompson’s framework, examines 

                                                 

 

1 Power is understood in this context as “the ability to act in pursuit 
of one’s aims and interests, the ability to intervene in the course of 
events and to affect their outcome” (Thompson, 1995: 13). 
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the internet as a modality of cultural transmission and introduces the ways in which the 
internet has brought about new types of interactions which shape and are shaped by the 
social context in which they function. However, we need to keep in mind that 
Thompson’s framework was developed for the study of mass communication, and 
Slevin’s elaboration refers to “the internet” in general, without a distinction between 
different modes of communication (email, websites, etc). These points will be useful in 
the discussion below.  
 
If we think about communication as a contextualised activity we can also understand how 
different types of contexts, in terms of time and place, will involve different ways of 
communication. One of the important characteristics of communication media is that they 
allow different types of interactions between the participants, which combines a 
distinction between spatio-temporal contexts with the direction of the information flow 
that Meyrowitz also stressed. Thompson introduces three types of interactions (1995: 82-
87):  

1) face-to-face interaction, which takes place in a context of co-presence, and thus 
involves a sharing of the same spatio-temporal coordinates between the 
participants, and rests on two-way flow of communication; 

2) mediated interaction, in which the participants do not need to share the same 
temporal and local context, but still rests on a two-way flow of communication. It 
involves a technical medium of transmission, such as e.g. telephone, or email. 

3) mediated quasi-interaction, in which the participants do not need to share the 
same temporal and local contexts, and it involves a one-way flow of 
communication, a transmission of content from a sender to a receiver. Examples 
of this type of interaction can be a television transmission, or an uploading of a 
document on a website.  

 
We can understand different media as allowing different types of interaction, and 
therefore different relationships between the communication participants and different 
relationship with the medium itself. Following this typology, the abstract notions 
“internet” or “ICTs”, which include more than one type of interaction, can be analytically 
distinguished. The interaction that a website allows (mediated quasi-interaction) is 
different to the one personal email or an emailing list allows (mediated interaction), and 
in this way it involves a different relationship between the participants in the 
communication process. Extending on this distinction, we can also think how mediated 
quasi-interaction can be studied from two distinct analytical perspectives: the perspective 
of the sender and the perspective of the receiver. For instance, studying quasi-mediate 
interaction through a website may involve downloading a document from a website or 
uploading a document, which are different communication activities because of the 
different directionality of interaction.  
 
The new type of interaction that mass media allow (mediated quasi-interaction) is related 
to a new kind of publicness, as visibility, functionally and substantially different from our 
traditional conception of visibility, which was restricted to face-to-face interactions. “… 
[I]t is a publicness of openness and visibility, of making available and making visible, 
and this visibility no longer involves the sharing of a common locale” (Thompson, 1995: 
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236). The public sphere, or sphere of the visible, rising within means of mass 
communication is “the non-localized, non-dialogical, open-ended space of the visible in 
which mediated symbolic forms can be expressed and received by a plurality of non-
present others” (ibid. p. 245).   
 
Mediated publicness is non-localized in the sense that it is not tied to a specific locale 
with specific temporal coordinates, but it extends well beyond it, being potentially global. 
In this sense it is “an opening, a sphere of possibilities in which mediated symbolic forms 
can appear” (ibid. 246). Moreover, it is non-dialogical, in contrast to the sphere opened 
up by face-to-face interaction or mediated interaction (e.g. through the telephone). There 
are producers bestowed with the role of sending symbolic material, and receivers who 
may or may not respond to the producers (via another medium, however), whose 
relationship to each other remain fundamentally asymmetrical. Further, the sphere is 
described as open-ended in the sense that is a “creative and uncontrollable space, a place 
where new symbolic forms can be expressed … and where the consequences of 
becoming visible cannot be fully anticipated and controlled” (ibid. 246-247). Finally, the 
participants within the sphere are numerous and belong to different spatio-temporal 
contexts. 
  
From this characterisation we can deduce the parameters which can help us understand 
the distinctive type of visibility emerging by different types of interactions. The 
parameters that Thompson used are a. the extension of availability of the interaction in 
space, b. the kind of interactions between the participants, c. the degree of control of the 
circulated content and finally d. the extent of participation. Different media create 
different types of publicness as visibility, which can be understood in terms of these four 
parameters. Following this argument, Slevin (2000) discusses how ‘the internet is 
radically transforming the nature of the public circulation of symbolic forms’ (ibid. 76). 
The public space created by the internet is: a. non-local and, in contrast to older media, 
indeed world-wide, b. closer to be considered a ‘dialogical space’, since the user can be a 
sender as well as a receiver, c. open-ended, as there is virtually no control of the symbolic 
content on the web, and d. bringing together a plurality of non-present users, instead of 
recipients vs. senders (ibid. pp. 183-184).  
 
However, the type of visibility brought by a restricted-access website and an open 
emailing list are quite different, not only in terms of the types of interactions involved 
(quasi-mediated vs. mediated) but also in terms of participation. Therefore, we cannot 
bundle together different modes of communication under the term “the internet”, but it 
becomes rather an empirical point of analysis to understand what type of visibility is 
created by which communication medium. This is important since, as both Thompson 
and Slevin point out, the type of publicness that different media create is related to the 
impact they may have in situations. For instance, Thompson discusses how mass media 
related to the events following the collapse of the Berlin Wall, as millions of people from 
East and West Europe were watching on television, with the explicit awareness that they 
were all watching it. This is similar to the argument Meyrowitz makes about the 
explicitness of access to situations that media afford. In order to understand the influence 
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that communication media may have on research collaboration, we need to explore what 
type of visibility each medium creates.  
 
To summarise, according to the theory of cultural transmission, the content of what is 
communicated and its meaning for the participants in the communication are important. 
Moreover, communication is always a process which is contextualised, so we need to 
turn our focus not only to the study of media in a context, but also to the different 
positions the participants have in that context, which relates to their relative power: the 
degree to which they have differential access to resources. Furthermore, there are 
different elements on the basis of which different communication media can be 
distinguished: a) how extended is the interaction in space, b) what type of interaction is 
created (face-to-face, mediated, quasi-mediated with two different directional flows), c) 
the degree of control of the circulated content and d) the extent of participation [which is 
the same with the patterns of access Meyrowitz suggests], e) the explicitness of access 
and f) the direction of the informational flow. These elements can help us understand the 
impact that different communication media may have in a social situation.  
 
For instance, in the context of an international research team, there are interactions which 
are bound by space, such as face-to-face meetings, and others which are not, and these 
include technical media such as the telephone. Moreover, in the same context, the type of 
interaction created by an emailing list (mediated) is different to that of the attachments 
through the same list (mediated quasi-interaction). The degree of control of the circulated 
content relates to the regulations of what can be communicated in a face-to-face meeting 
(for example who has control of the agenda), or for instance who has the technical ability 
to upload documents in the team’s online repository. It may also involve implicit and 
explicit regulations of what types of emails can be sent to the general list. Furthermore, 
the extent of participation of different members in communication media and the explicit 
knowledge of access to the media creates the distinction between personal media 
(participation of two or more participants) and team-level, public media (explicit 
knowledge of participation of all team members) and other forms in between, for instance 
semi-public (for an email sent to most but not all members in a team). In this respect, 
there is also a difference between a personal email between two members with a Bcc to 
the rest of the team members, and an email sent to the general list where all team 
members participate. Finally, the direction of the information flow is related to who 
initiates the communication through mediated and face-to-face interactions. These 
elements will come back in the analysis.  
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C. Synthesis 
 
In this section I synthesise the theories presented here and identify a framework of how 
communication media and their use can be studied in the context of research 
collaboration. First, even though ICTs are the new communication media used in research 
collaboration (Hackett, 2005a), the analytical focus should not only be on ICTs, but the 
whole media environment, the systematic interconnections of communication media, as 
suggested by Nardi and O’Day. New communication media may alter the use and 
function of older media in a context, and this should also be investigated. Moreover, the 
term “ICTs” needs to be un-bundled as it actually consists of different communication 
media, which may alter the dynamics of research collaboration in different ways. I wish 
to introduce here the concept of media configuration, which refers to the systematic 
interconnections between the use communication media by a team. With this concept of 
media configuration I aim to capture the following elements:  

a) the types of media used by the team: as discussed by medium theory this refers to 
the  characteristics of media per se, e.g. their degree of publicness, or their 
extension in time and space. These are characteristics which may influence the 
hierarchy in a team, or the emergence of a common identity.  

b) the content communicated through that media: this relates to the theory of cultural 
transmission, and also what Nardi and O’Day call “media identities” the routines 
that the media are used for, and the practices for which they are used. If one team 
uses meetings to solve conflicts, and another team uses meetings to discuss the 
content of research work, the practices that meetings support in the two teams are 
different, and thus the content that is communicated is different.  

c) frequency of media use: As pointed by Meyrowitz (1985), the introduction of 
television does not necessarily lead to a demise of books. However, in modern 
societies, people spend much more time on watching television than reading 
books. The frequency of television use, in relation to other media, therefore, is 
also a relevant dimension.  

 
First, the concept of media configuration introduces the idea that the use of media has an 
overall structure, and that the use of one medium (e.g. email) can only be understood 
within a repertoire of other communication media. Thus the use of ICTs (e.g. emailing 
list, blackboard, website) will be studied together with the use of other means of 
communication, such as face-to-face meetings, telephone, fax etc. The point of this 
investigation is the systematic interrelations of media, keeping in mind the distinctive 
characteristics that each communication medium brings forth.  
 
Second, this definition emphasizes that media use is always contextualized in time and 
space, in an information ecology. This conceptualization indicates that media 
configuration is not a static but a dynamic element and we need to trace it through time. 
The media configuration in a team may entail different aspects, different combinations of 
media, at different time periods, as new media are introduced and others may be 
abandoned. This dynamic element refers to all three dimensions of media configurations: 
the type of media used by a team may change over time, as a new medium is introduced 
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and an older one is abandoned. For instance, after the course of time, face-to-face 
meetings may become more and more frequent. This will inevitably change the frequency 
of use, or the role of other communication media, since they constitute an “information 
ecology”. Further, the content, or functions of media may change over time: emails may 
be used in the beginning to allocate tasks among team members, but may increasingly be 
used more to discuss the research content as the work progresses. Finally, the frequency 
of media use may change: meetings may decrease in frequency over time, or the 
distribution of emails over time may be stable or only concentrated in specific periods. 
All these elements show how media configuration may change over time.  
 
In addition, we may expect, for example, that increasingly frequent emails reflect either 
high efficiency of previous email communication, or the inadequacy of other 
communication media previously used, so that a change in the frequency of use of emails 
may be related to their past use. This, in turn, points to the idea that media configuration 
in a context is a dynamic element, and differs from one period to another. This should be 
manifest in changes in the type of media used, changes in the content of media and the 
functions they sustain, or changes in the frequency of media use of a medium, or a 
combination of the above.  
 
Unfortunately there has been little interest in communication studies with regards to how 
different media and their use changes over time in a specific context, which may result 
from the difficulty of conducting longitudinal studies. What is the underlying process of 
media use in time? Do different media follow the same process of use in time? How can 
we compare the different processes? These are questions that will be discussed in the 
empirical chapter. Even though face-to-face meetings are not technical media as such, 
they nevertheless belong to the means of communication of a system and influence and 
are influenced by the patterned use of other communication media, as discussed by Nardi 
and O’Day. The concept of media configuration, thus attempts to capture these three 
characteristics: the type of media used in a team, the content of what is communicated, or 
else the functions that the media support, and the frequency of media use. Therefore the 
first research question of the dissertation becomes: 

How do media configurations influence research collaboration? 
 
Media configurations may influence research collaboration, insofar they consist of 
different type of media creating a different type of publicness or visibility. In other 
words, following Meyerowitz and Thompson, this research question refers to the effect 
that each medium has on collaboration practices: How does the use of emails, in 
comparison to meetings, influence a decision making process in a collaborative team? In 
this respect, ‘the differences among media’ can be analysed in terms of the following 
characteristics: a) how extended is the interaction they allow in space; b) what type of 
interaction is created (face-to-face, mediated, quasi-mediated with two different 
directional flows); c) the degree of control of the circulated content; d) the extent of 
participation; e) the explicitness of access, and f) the direction of the informational flow. 
The distinctive types of visibility that communication media allow may influence team 
hierarchy, and in this sense a focus on the different power positions of the participants in 
a context comes into focus as well. Moreover, they may influence the emergence and 
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development of team identity, insofar as they may provide access to information and 
communication to the members of the team, but not to outsiders. Therefore, the first 
question translates to: 

How do differences among media influence research collaboration? 
 
Further, the functions that the media support may influence research collaboration. For 
example, the use of telephone, which is a private and not public medium, may preclude 
the emergence of a team feeling in collaboration (Rasters, 2004; see also next chapter). 
Finally, the increase or decrease of frequency of media use may also influence dynamics 
in the collaborative endeavour. Therefore the following questions can also be explored: 

How does the content and functions of media influence research collaboration? 
How does the frequency of media use influence research collaboration? 

 
On the other hand, the dynamics of research collaboration may also influence media 
configuration (the content and functions of media, and the frequency of media use). With 
regards to the type of medium used and the differences among media, we can hardly 
expect collaborative practices to influence innate characteristics of media such as 
publicness or information flow. However, we can imagine collaboration practices 
influencing the content or functions of media used: an urgent deadline may result in 
emails being used more to communicate research output than anything else. Finally, we 
can also imagine that dynamics in a collaborative endeavour may lead to a decrease in the 
frequency of communication, for instance, during a period of summer holidays. The 
second research question thus becomes: 

How do activities in research collaboration influence the content communicated 
through media? 

How do activities in research collaboration influence the frequency of media use?  
 
These questions will be further elaborated in the next chapter, after a discussion of the 
concept of research collaboration. What are the activities of research collaboration? How 
can we understand what research is about at an everyday level of analysis? The following 
chapter will elaborate the concept of collaboration, and specific working processes in 
research collaboration.  
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2. Research collaboration 
 
As stated in the introduction, changes in the context of scientific collaboration necessitate 
its study anew with a focus on the new elements: new technologies of collaboration, new 
types of social organization of research, increasingly interdisciplinary focus (Hackett, 
2005a). How do these new elements interact? How can we understand research 
collaboration in the current context? Exemplary of all the changes in research 
collaborations (episodic character of research groups, interdisciplinarity, international 
collaborations, contractual agreements between organizations) are the Framework 
Programme (FP) collaborations funded by the European Commission. As mentioned in 
the introduction, funding for FP collaborations has increased in each consecutive 
programme, and they are also “an essential element in the national research policy of the 
member states” (Gusmão, 2001: 391). Finally, FP collaborations are becoming more and 
more important for the training and socialisation of young European researchers 
(Luukkonen, 2001). These are the reasons that the dissertation focuses on these specific 
types of collaborations.  
 
Research collaboration has been studied within many disciplines and with many different 
methods (for extensive reviews Katz and Martin, 1997; Sonnenwald, 2007), but the focus 
of the current study is the working processes in research collaboration, which relates to 
the social organisation of research. The aim of the current chapter is first to provide the 
conceptual tools for thinking about collaboration. Why are working processes in 
collaboration important? How do communication and collaboration relate? This is 
elaborated in the first section, which ends with two typologies of collaborations in terms 
of the working processes. The second section deduces the working practices of research 
collaboration, and discusses empirical results from previous studies. The aim of that 
section is to understand how the working processes relate to each other, and what factors 
may influence them. It ends with a tentative model of the dynamics of research 
collaborations, on the basis of previous empirical studies. However, few studies so far 
have addressed the specificities of research collaborations within Framework 
Programmes. These specificities and relevant literature are presented in the following 
section of this chapter (section c). Finally, in section D I introduce the concept of a 
research team as a complex dynamic system, and discuss how that can guide the 
empirical work.  
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A. Research Collaboration 
 
As noted in the introduction, there has been an increasing interest in the notion of 
collaboration, not only within various scientific fields but also in science policy circles 
(Beaver, 2001; Katz and Martin, 1997). In some ways it is now regarded as a value in 
itself (Duque et al., 2005). Even though there are many studies about collaboration in 
science and research, most of them examine different levels of analysis. In an attempt to 
categorise them, collaboration in science can be distinguished at three levels, following 
Rip (1990): collaboration at the researching level, involving cooperation in the search 
practices and everyday work of researchers at a specific location; collaboration at the 
scientizing level, entailing interactions through journals and conferences and involving 
co-authorship of publications, or use of knowledge claims of other scientists in the field, 
through citations; at the politicking level, collaboration may entail teaming up of 
scientists with policy-makers, or collaboration between universities and NGOs. As 
Laudel (2002) notes “While all scientific research is collaborative in certain respects 
because it makes use of the work of other scientists, collective knowledge production 
based on formal communication [scientizing level] differs from immediate collaboration 
in its social dynamics, especially in the way actions are coordinated”. The current 
dissertation focuses on research collaboration, that is, the first level discussed above.. 
 
At the researching level, collaboration entails working together in formulation of the 
research design, data gathering, data analysis, production of results, and/or writing up of 
reports, and can be understood as “solving problems together”. At this level, teamwork is 
necessary, either because no one scientist can possess the skills and knowledge to 
advance his or her work, or because groups are more capable of solving problems faster 
and more efficiently than individuals (Hagstrom, 1964). Partners in the collaboration may 
be a junior and a senior researcher, two or more peer researchers, or individuals with 
different skills, such as a researcher and a technician (Meadows, 1974: 195; see also 
Mullins, 1972). At this level, collaboration has three important functions, corresponding 
roughly to these three types of collaboration: the first is as a socialization mechanism, 
which relates more to the collaboration between a senior and a junior researcher. This 
apprenticeship relationship can be understood as “a rite of passage” for young researchers 
(Hara et al., 2003), through which a younger researcher learns how to conduct research, 
what the role entails, and how to commit to the research group (Crane, 1972: 35).  
 
The second function of collaboration relates to its role as a quality-control mechanism. 
Beaver (2004) notes that ‘the chief epistemological advantage of collaboration is that it 
confers the benefits of ‘intersubjective verifiability’, which is the ability to establish that 
something holds true (or not) by different people (p. 401). In this sense, it is more 
difficult for two or more people to agree that something holds true, than it is for one 
individual researcher. Thus, collaboration is seen as a review mechanism: ‘Collaborative 
research in fact introduces the context of justification into the context of discovery at an 
early stage; it tends to merge the two contexts.’ (ibid. p. 402). As Rigby and Edler (2005) 
note “collaboration at the level of the research network acts upon research quality qua 
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peer review and … this peer review effect is inherent throughout the research process” 
(p. 784) [italics in the original]. 
 
The third function of collaboration is to bridge different expertise and skills together. 
With the growing specialisation in science (Katz and Martin, 1997), and the progressive 
professionalisation (Cronin, 1995), it is becoming increasingly difficult for a researcher 
to possess the necessary skills and knowledge to solve problems alone. This is even more 
so, when the researching practice requires the use of instrumentation, tools and 
equipment. In this respect, collaboration in some fields (e.g. high energy physics) is 
inevitable2.   
 
But does collaboration in research differ from collaboration in any other line of work? 
The functions of apprenticeship and socialisation, quality-control mechanism, and 
bridging of different skills can also be seen in collaboration for software development, or 
the building of a house. Indeed, sciences can be seen as a distinctive type of work 
organization, with a focus on continuous novelty and at the same time a strong collective 
coordination of outcomes (Whitley, 2000). Both the elements of novel outcomes, as well 
as their collective coordination, make research collaboration (with the three afore-
mentioned functions) inevitable and highly desirable. First, its quality-control function is 
vital in a work system which is based solely on the utility of one’s results for other 
colleagues’ research. Second, the combination of different skills and knowledge is a 
precondition of the production of continuously novel outcomes. Finally, the socialization 
mechanism is highly desirable in a system characterized by the continuous revision of 
procedures and methods (ibid., p. 33). In this sense collaboration is of special importance 
for science. 
 
However, there are different ways in which research is organized in different fields of 
science, and therefore we would expect collaboration to have a different role and 
different dynamics as well. Whitley (2000) explains how scientific fields, as reputational 
systems of organizing and controlling research, are similar to other types of work 
organization. His main thesis is that there is a symbiotic relationship between the 
intellectual and social organisation of different sciences, and he provides an analytic 
framework against which we can understand the variations in the social organisation of 
different sciences. He claims that there are two distinctive variables on the basis of which 
we can distinguish the work organisation of scientific fields: their degree of mutual 
dependence and their degree of task uncertainty. ‘Mutual dependence’ refers to the 
degree to which scientists in a field depend on their colleagues for reputation and access 
to resources, as well as on their results, ideas and procedures as contributions to 
collective intellectual goals. When mutual dependence in a field is high, there tends to be 
a high degree of collective identity, competition between researchers is also higher, the 

                                                 

 

2 In this respect, Beaver (2001) distinguishes between teamwork (pattern 
of collaboration in Big Science with many laboratories working 
together) and collaboration, which is distinctive of small science, 
suggesting that teamwork has spread from fields such as HEP and 
biomedicine to ever more fields.  
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degree of local and individual autonomy from collective goals and standards is low, and 
the communication system in the field is formalised.  
 
‘Task uncertainty’ refers to the degree of uncertainty in terms of work techniques, 
intellectual priorities, and research topics in different scientific fields, and it results from 
the innovative character that scientific outcomes need to have. When task uncertainty in a 
field is high, research strategies and procedures are less standardised, and the results are 
less easily compared and coordinated. In those fields, centralised control over research 
strategies and performance standards is less feasible, and the overall coordination and 
integration of research is reduced (pp. 130-131).  
 
Moreover, Whitley notes how mutual dependence and task uncertainty are influenced not 
only by the context within which each field operates, but also by the subject matter in 
each field, that is, the intellectual focus. For instance, in social sciences, because the 
subject matter has an affinity with audiences such as policy makers, journalists and 
NGOs, there is a wider potential audience, and hence the mutual dependence is lower 
than, let’s say high-energy-physics, whose subject matter would be incomprehensible and 
further from the everyday experiences of these audiences. Thus contextual factors and the 
cognitive focus condition the ways in which research is organized in each field. 
 
We can understand how these differences between fields result in different ways of 
conducting research and thus organizing research collaboration. In a field of high mutual 
dependence, researchers would be much more inclined to collaborate, having a low 
degree of autonomy, and at the same time competitive tendencies would be an element of 
research collaboration. In a field of high task uncertainty, coordination of research 
collaboration would be more problematic, the combination of different results less easy 
and control over the collaborative process less feasible. Coordination and task allocation, 
competition and potential conflicts, integration of output, degree of autonomy in research 
decisions seem to be integral parts of solving problems together at the researching level.  
 
Summarising the argument so far, research collaboration can be defined as “solving 
problems together” at the level of search practices and everyday work, and it has a vital 
role in science through its functions as a socialization mechanism, a quality control 
mechanism and through bridging different skills and knowledge. These functions are 
especially important in the distinctive type of work organizations that sciences are. At the 
same time, the organisation of research collaboration is different in different fields, and 
these differences  relate to contextual factors, and to the cognitive focus of the fields.  
 
But how do scientists collaborate in their everyday work? What do researchers do when 
they conduct research together? The most important element is indeed that they solve 
research problems together. The everyday research activity can be distinguished in 
different stages: formulation of research problem and strategy, gathering and analyzing 
data, interpreting results, writing up reports. At every stage, collaboration may consist of 
common problem solving: exchange of draft versions of the survey to be administered, 
analyzing data together, and brainstorming about the interpretation of results. More 
important is the end result, the production of research output, in the form of a journal 
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publication or conference announcement, or any other sort of formal communication. 
Even though a collaborative endeavour may aim at the development of equipment, or the 
establishment of a database, the formal communication of the output is the most crucial 
element for researchers who depend on this process for their reputation and, 
subsequently, material rewards.  
 
Because of the different stages of the research activity, cooperation between two 
individuals usually entails an allocation of roles, tasks and routines: who is going to do 
what, and what is expected from each person. As discussed above, according to Whitley 
(2000) coordination and task allocation are important ways of organizing research work, 
and are different in different fields. Shinn (1982) also discusses how tasks are allocated in 
different fields as “cognitive patterning”. He distinguishes between different operations 
of research (conceptual/ theory formulation, data and information collation, 
experimentation or observation) and examines how these tasks are performed by 
individuals with different roles (research director, senior scientists, younger scientists, 
technicians) in different fields. In some fields, the cognitive patterning features a 
specialization, with each type of employee performing one, predetermined, type of 
operation, whereas in other fields almost everyone participates in these operations, 
without much specialization. 
 
In other words, task allocation may entail a division of labour, where each partner has 
distinct and specialised activities, e.g. one gathering the data, another analysing them, 
another writing the reports. In this case, the work is divided in discrete units and each 
partner is responsible for one unit. This would lead to what Hara et al. (2003) call 
complementary collaboration, where each partner is responsible for their own stage in the 
research and it is not necessary to work close together with each other. In these types of 
collaboration, there is a need for awareness among the partners of their complementary 
skills and expertise, and conflicts over responsibilities and contributions are less likely to 
arise. On the other hand, task allocation can be non-specialised, with all partners involved 
in all stages of the research project: data gathering, data analysis, writing reports etc. This 
would lead to what Hara et al. (2003) call an integrative collaboration, with a need to 
work close to one another to develop shared ideas over the project and challenge each 
others’ assumptions, and thus a high degree of interdependence between the partners.  
 
Hara et al. (2003) also note how this feature, namely the specialisation or not of task 
allocation, conditions the dynamics of research collaboration, and leads to essentially 
different types of collaborations: a continuum of collaborations ranging between the 
integrative and complementary forms. On the basis of these two forms, they suggest that 
there are four factors impacting collaboration in research: compatibility, work 
connections, incentives and socio-technical infrastructure. In complementary 
collaborations, it is important for the team members to have a compatible work and 
writing style, whereas in more integrative collaborations it is important for the partners to 
have a compatible approach to science, and often compatible personalities for trust to 
emerge. The more integrative a project, the more the compatibility of management styles 
becomes essential. Moreover, in complementary collaborations external motivations 
(prestige, funding, publications) influence research collaboration, whereas in more 

 
35 

 



 

integrative forms internal motivation, such as personal motivation of identifying an 
answer to a research question becomes more important. 
 
Coordination of who does what during the research process and task allocation may be 
implicit or informal, such as during a brainstorming session, where the assumption is that 
each brings their own knowledge and skills, without any discussion of who should say 
what. In contrast, task allocation may be highly formalized, involving a contractual 
agreement between two partners (Wagner et al., 2002; Chompalov et al., 2002).  
 
Decision-making processes in research collaboration are another integral part of everyday 
dynamics, and the ways they are organized are also specific in different fields. Shinn 
(1982) notes that in some fields, there exist strict lines of authority, with the director of 
the laboratory taking decisions about not only the intellectual focus, but also about the 
communication of results and the external relations of the lab. In contrast, in other fields, 
laboratories are typically organized in a more participatory way, and decisions are based 
on the principle of negotiation and persuasion, with the involvement of many lab 
employees. Similarly, Shrum et al. (2007) note that the way decisions are taken in a 
research team (formal or informal; bottom-up or top-down; by one or by many) 
influences the dynamics of research collaboration. They study different collaborations in 
fields related to physics and  note that in some fields, and notably  particle physics, there 
is a tradition of participatory decision-making (see also Knorr-Cetina, 1999), which 
however is not the case in other fields. They argue that, with the exception of particle 
physics, they did not find any field-specific ways of decision-making processes, even 
though that could be related to the fact that they studied multi-institutional collaborations, 
which tended to include more than one fields.  
 
The issue of authority, of who decides over what, may lead to conflicts and tensions in a 
collaborative endeavour. Indeed Shinn (1982) notes that in physics research labs, 
contesting the power of decisions is a common phenomenon (p. 247) and relations 
between collaborators are often tense, with conflicts occurring either in formal planned 
meetings, or in informal settings such as chanced encounters in the corridors (p. 248). In 
this sense, decision-making processes may result in conflicts and tensions over authority 
and control of the collaborative process.  
 
Tensions in research collaboration may also arise from competitive relationships between 
the partners, which is a more prominent feature in some fields than in others, as noted by 
Whitley (2000). In their ethnographic study of a medical discovery, Atkinson et al. 
(1998) provided a detailed account of the collaborative efforts of scientists at various 
stages of their work. They emphasise the dialectic relationship between cooperation and 
competition in research collaboration, in the context of a ‘hard’ science, where scientists 
want to be the first to make a claim. They describe their case study as going through 
different phases: when the possibilities of research are perceived as open, there is 
relatively free flow of communication between the collaborating groups, and there is 
exchange of research material. But, there are critical points when a discovery is 
considered imminent, and it is then that ‘the collective enterprise  fragments into 
competitive relations’ and the different composing teams race for publication in order to 
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gain esteem, career advancement and renewed funding of their work. ‘The paradox – 
which reflects the significance of priority in research results – is that the more researchers 
converge on a solution, the less they collaborate; conversely, they can collaborate more 
freely the more their research paths are seen to diverge’ (ibid. p 280).  
 
Maybe this result is specific for medical fields, where there are a lot of resources at stake, 
and where the time difference in the announcement of the results plays such a big role. 
The standardization of the research problems and often methods in these fields, result in a 
competitive environment which is not easily found in, say, sociology, where addressing 
the same research question with different methods and from various viewpoints is 
accepted and even promoted (Whitley, 2000). Therefore tensions and conflicts in 
research collaboration may relate to the decision-making processes, or the competitive 
environment of some fields. They may even relate to disagreements about the course of 
work, the interpretation of results, and the output of the collaboration (Shrum et al. 2001).  
 
Even though the degree of coordination and the decision-making processes, both of 
which are related to tensions and conflicts in the collaboration, are different in different 
fields, tensions are not necessarily restricted to some fields. Instead, they can be 
understood as a general tendency in collaboration, related also to affective relations, that 
is, closer interpersonal relations (Hinds and Bailey, 2003). The development of closer, 
interpersonal relations among collaborators can be generally understood as an inherent 
characteristic of all human interactions: in the working place, pleasantries are often 
exchanged; informal lunches or dinners take place in a relaxed environment; details about 
one’s personal life are exchanged. The development of personal relations would be more 
encouraged in a working environment in which team-wide socialising activities, such as 
common lunches, or celebrations are promoted. Indeed, socialising activities in research 
collaboration are quite important as they may improve job satisfaction, creating a 
pleasant working environment for the collaborators, and providing a positive attitude 
towards work (Mante-Meijer and Haddon, 2005) and potentially contributing to 
identification and identity formation in a research team (Rasters, 2004). In this respect, 
socialising, the promotion and development of a friendly atmosphere and activities at 
work, is an important characteristic of everyday research collaboration, even though an 
essentially informal element.  
 
In summary, research collaboration usually entails a number of formal and informal 
working processes, which influence its dynamics: output production, task allocation and 
coordination, decision-making processes, tensions and conflicts and socialising. We can 
understand these working processes as ways in which researchers communicate (interact) 
with each other in their everyday work: output production involves the communication of 
research content and research results; coordination involves the communication and 
exchange of roles, and tasks; decision-making processes involves the exchange and 
communication of decisions; tensions and conflicts involve the exchange of negative 
comments and attributes; socialising involves the exchange of pleasantries, personal non-
work-related information, or emotional support. But how are media configurations related 
to research collaboration? How can we study the influence of different media in 
collaboration at the researching level? 
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Media configurations can influence research collaboration, by influencing the different 
communication processes in collaboration. Following Thompson (1995), communication 
is a “distinctive kind of social activity which involves the production, transmission and 
reception of symbolic forms”; thus we can understand different communication processes 
relating to the different kinds of symbolic form communicated. In this way, we can view 
working processes of research collaboration as distinct communication processes which 
entail the exchange of different types of symbolic content (research-related symbolic 
content, tasks and responsibilities, decisions, negative attributes, emotional support and 
pleasantries).  
 
According to the previous chapter, media configuration of a research group can be 
understood as the characteristics of media used, the content or functions of media, and the 
frequency of media use. The content or functions of media, however, also refer to the 
symbolic forms communicated through media (Thompson, 1995), and the practices for 
which media are used (Nardi and O’Day). And working processes of research 
collaboration are understood as communication processes of different symbolic content. 
The research questions then become:  

How do differences among media influence working practices in research 
collaboration? 
How does the frequency of media use influence working practices of research 
collaboration? 
How do working practices in research collaboration influence the frequency of 
media use? 

 
If the differences among media influence these working practices, that would result in 
different dynamics of research collaboration. Indeed some of these working practices, 
namely decision-making processes and type of task allocation and coordination, are so 
important in structuring the dynamics of research collaboration, that they have been the 
basis for classification of research collaborations in different types. In a detailed study of 
research collaboration in three fields (mineral chemistry, solid state physics and 
computerized vector analysis), Shinn (1982) elaborates how the cognitive organisation of 
a field conditions the social organisation of inquiry. He focuses on what he calls 
“laboratory morphology” and the everyday working routines of collaboration in a lab.  
 
The social organisation of inquiry is examined in terms of authority and hierarchy, 
communication patterns, and task allocation. Hierarchy levels are identified on the basis 
of decision-making processes about intellectual activity and overall coordination and who 
participates in them. Communication patterns are identified in terms of frequency of 
contact between the different hierarchical levels, who initiates the communication, how 
codified and formalised the means of communication are (oral vs. written). Finally, the 
task allocation is studied in terms of which hierarchical levels participate at which stage 
of the research: data gathering, data/ information collation, conceptualisation and theory.  
 
Shinn argues that these three dimensions are interrelated: for instance in rigid hierarchical 
laboratories, communication tends to be vertical and formalised, with a strict division of 
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labour between the hierarchical levels. He then offers a typology of the laboratories in 
organisational terms (p. 252):  

1. the mechanistic model: which refers to ‘organisations characterized by a single 
powerful sources of command, complex and petrified hierarchy, circumscribed 
communication flow and a stringent division and precodification of all work 
activity’; 

2. the organic model: which refers to organisations with limited pluralistic 
leadership based on negotiation; moderately constraining hierarchy; the 
polarization of communications around several distinct centres; and a dichotomy 
of task allocation, where certain tasks are allocated and some others are 
undertaken; 

3. the permeable model: which refers to organisations with a participatory decision-
making apparatus; with absence of assertive authority; an uncomplicated and 
minimal hierarchy; multi-directional and plentiful communication channels; and 
non-differentiation of tasks.  

 
Even though Shinn shows how the type of decision-making processes and task allocation 
and coordination are important for the characterisation of the type of collaboration, and 
how they relate to the cognitive dimensions of different fields, he nevertheless studies 
different types of collaboration to the ones that are the focus here. Collaboration in a 
laboratory usually involves people from the same field. However, FP project 
collaborations involve two levels of analysis: between different local groups, and 
between different individuals from diverse fields (see also next section). Nevertheless, 
the question remains whether these three types of collaboration can also describe the 
cases under study in this dissertation. 
 
Another classification of research collaborations, closer to the level of analysis of this 
study, also uses coordination and task allocation, as well as decision-making processes as 
its basis. Chompalov et al. (2002) collected data on 53 multi-institutional collaborations 
in physics and related sciences on the following four dimensions of bureaucracy: 
formalization, hierarchy, leadership and division of labour. Formalization referred to the 
presence of written contract in the collaboration, the presence of an administrative leader, 
division of authority, the self-evaluation of the project and outside formal evaluation. 
Hierarchy referred to levels of authority in the collaboration, the system of rules and 
regulations, and the style of decision-making processes. Leadership referred to whether 
there was a designated scientific leader in the collaboration. Finally the division of labour 
referred to whether there was a differentiated task allocation between the collaborating 
partners.  
 
They found four organizational types of collaborations (pp. 756-9):  

1. the bureaucratic: this type has a well-defined hierarchy of authority; written rules, 
formalised responsibilities and a specialised division of labour; extensive external 
evaluation; officially appointed project managers and clear lines of scientific and 
administrative authorities; 

2. the leaderless collaborations (semi-bureaucratic): these collaborations are also 
formally organised and highly differentiated in terms of division of labour. 
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However, they lack a single scientific leader, and administrators seek the input of 
researchers with regards to the collaboration affairs. 

3. the non-specialized collaboration: this type has a  medium level of formalisation 
and hierarchy, with a scientific leader and unspecialised division of labour; 

4. the participatory collaborations: these collaborations have participatory and 
consensual decision-making processes; general lack of formal contracts, and 
fewer levels of authority; there exists a scientific leader and also specialised 
division of labour. 

 
One of their interesting findings is that the three first forms spanned all disciplines under 
study, whereas only the last one was discipline-specific, and particle physics was 
overrepresented there3. In this sense, they argue that disciplinary traditions, 
infrastructures and idiosyncrasies may not play such a big role to the organisation and 
management of multi-organizational collaborations. Thus, this typology may prove useful 
to understand different types of multi-institutional collaborations in other disciplines as 
well. It may provide a basis for the characterisation of the cases under study here. 
 
In the next step, Chompalov et al. (2002) examined the relationship between these 
organizational types and the process of knowledge production: the acquisition of 
instrumentation, the data collection and the communication of results. They suggest that 
all collaborations, except from the non-specialised ones, usually design and build their 
own instrumentation. They relate this to the need of the non-specialised ones to create 
uniform standardised data, and thus they use already available instrumentation (p. 760). 
Furthermore, more bureaucratically run collaborations (types 1 and 2) tended to collect 
data in an autonomous, less collective ways and not to share them as much as non-
bureaucratic projects (types 3 and 4).  
 
Finally, there was a difference in the internal and external communication patterns 
between all types of bureaucratic collaborations, and the participatory one. The 
participatory ones exhibited a highly variable internal communication, depending on the 
stages of work, and a collective management of external communication of results; 
features which were very low in all other forms of collaborations. Their concluding 
argument is that overall the patterns of organisation of research collaborations were 
associated with particular ways of knowledge production, and what seemed to matter the 
most was the link between the leadership structure and the degree of formalization on one 
hand, and the interdependence of knowledge production practices on the other. In a way, 
this resembles the results of Shinn, adding furthermore the degree of formalization as an 
important element in the organisation of collaborative work.  
 
These two studies are relevant for the current dissertation insofar as they attempt to 
characterise research collaborations in terms of organisational structures. Indeed, they 
show that the working practices of research collaborations (especially decision-making 
processes and task allocation and coordination) are distinct, but also show patterns of 

                                                 

 

3 Indeed this is also the way Knorr-Cetina (1999) described the field of 
particle physics.  
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similarity. These patterns in turn are related to the processes of knowledge production 
and the intellectual output of the collaboration. So, the ways in which researchers take 
decisions or allocate tasks or argue with each other relate to the ways they produce 
research output..  
 
In conclusion, research collaboration has a vital function for knowledge production: as a 
socialization mechanism for young researchers, as a mechanism for quality control, as 
well as a mechanism of bridging different skills, knowledge and expertise. It entails a 
series of working processes (some formal and some informal), which can be understood 
as communication processes, ways in which researchers communicate with each other: 
output production, task allocation and coordination, decision-making processes, conflicts 
and tensions and socialising. These processes, even though they seem to be specific for 
different disciplines, relate to each other in patterned ways, and thus create different types 
of research collaboration. Moreover, they relate to the ways research output is produced. 
The introduction of new communication media may influence research collaboration, by 
influencing these communication processes (the ways researchers take decisions with 
each other, create and solve their disagreements, allocate their tasks etc). Thus, if 
differences among communication media influence these communication processes, we 
would expect new types of research collaborations to emerge, as a result of new 
communication media being used for collaboration. Furthermore, these working 
processes in research collaboration may influence the frequency of media use. Of course, 
this will be tested empirically further on.  
 
Before this, however, there is another logical step to be made. In order to examine the 
influence of different communication media on these working practices, we need to be 
able to identify other factors which may influence these processes. In other words, which 
factors influence decision-making processes or task allocation in research collaboration? 
If these are not distinguished, the influence of communication media can, at best, only be 
speculated, among the influence of a number of other possible factors. Thus, the 
following section discusses the results of empirical studies and presents factors which are 
expected to influence the working processes of research collaboration.  
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B. Working practices of research collaboration 
 
The previous discussion about research collaboration identified the following 
communication processes: decision-making processes, tensions and conflicts, socialising, 
task allocation, output production. These are reviewed briefly below, with two aims: first 
to show their interrelations and importance in collaborations; second, to identify the main 
factors influencing them.  
 

1. Decision-making processes.  
 
As discussed in the previous pages, decision-making processes are an integral part of the 
everyday work in research collaborations. The extent of participation in these processes, 
their formality, and their result of these processes are all important parameters in the 
organisation of work. Decisions may be taken by one person (administrative or scientific 
leader or manager), or by many in processes of negotiations. They can be formal, with 
rules and regulations recorded, or spontaneous and informal. They can be public, 
entailing all members of a collaboration, or private. They can initiate bottom-up or be 
imposed top-down. Moreover, their result may be followed by the team members or 
ignored. Finally, decision-making processes may be different for different topics 
(scientific or administrative; communication or substantial) or may be consistent across 
all topics. 
 
There are a number of factors therefore that may impact on decision-making processes. 
First, the existence of leadership, as indicated by Chompalov et al. (2002) and the style of 
leadership (Chawla and Singh, 1998; Melin, 2000) have an impact on decisions. The 
style of leadership can be conciliatory, participatory, informal or formal, authoritative, or 
non-imposing. Generally, participatory decision-making processes are considered to 
enhance research performance, as the amount of output produced (Chawla and Singh, 
1998), but this is only one type among many for decision-making processes. Second, the 
levels of authority are also important. There may be one or different levels of authority in 
the collaboration, depending on the topic of the decision, each with its own style of 
leadership. For instance, Shrum et al. (2001) discuss how in some collaborative 
endeavours there are two levels of authority: a managerial and a scientific coordinator, or 
director. Decision-making processes are also related to the status of the participants in the 
collaboration. It could be the case that the collaboration consists of equal status 
researchers, without therefore clear or distinct levels of authority (Meadows, 1974: 195). 
It could also be the case, though that the members have different status e.g. professors, 
PhD students, junior and senior researchers.  
 
Finally, the level of formalization, that is, the existence and degree of formal rules and 
regulations may also influence the ways in which decision-making processes are taken 
(Chompalov et al. 2002). In an informal collaboration between two peer researchers, 
some decisions (e.g. relating to data gathering) may be taken by either one, with just 
informing the other, whereas other decisions (e.g. where to publish a co-authored paper) 
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may include a discussion and negotiation between them. On the other hand, in a multi-
institutional collaboration there may be regulations pertaining decision-making processes 
and that would mean that all decisions are taken in a specific way (e.g. through majority 
of votes).  
 
In summary, previous empirical studies suggest that decision-making processes may be 
influenced by the following factors: the existence and style of leadership, the levels of 
authority in the collaboration, the status and discipline of the participants, and the degree 
of formalization of rules. 
 

2. Tensions/ Conflicts 
 
Tensions and conflicts are quite common in research collaboration, especially in some 
fields, and could be related to the degree of competitiveness in the field (Shinn, 1982). 
Indeed Atkinson et al. (1998) - discussed in the previous section - suggest that in 
biomedicine competitive tendencies in research collaboration are related to the stage of 
the research. When the breakthrough of the results seems close, researchers tend to be 
more competitive with each other than when new research is initiated.  
 
Apart from the stage of the work, there are more factors that could be influencing the 
existence of conflicts and tensions in collaboration. Shrum et al. (2001) analysing 
collaborations in physics and related sciences point to three different types of conflicts: 1) 
conflicts between members, 2) conflicts between groups 3) conflicts between researchers 
and project management; 4) conflicts between scientists and engineers. Conflicts between 
members, they claim, do not necessarily affect the collaboration as a whole and when 
they happen, they often result in mediation by other members, and possibly a redefinition 
of tasks so that the interaction between the disputants can be minimised. However, the 
other three types of conflicts can threaten the collaboration. Conflicts between groups 
tend to be due to resources, communication and credit and control over the project, while 
the size of the collaboration influences the between-teams conflicts (collaborations with 
fewer organizations are more prone to them).  
 
Moreover, their study suggests that conflicts with project management are discipline-
specific, and they are influenced by the existence of scientific leaders (more conflicts if 
there are leaders), by external evaluation (more conflicts when there is external 
evaluation) and by the decision-making process (more in hierarchical collaborations, less 
in mixed, even less in consensual collaborations) (ibid. p. 692-8). Here we see again the 
interdependence between the working processes also noted before, with decision-making 
processes being related to tensions and conflicts in a team. In general, the tension 
between professional autonomy (scientists) and managerial control (managers) in 
collaboration is considered one of the most common problems in research (see also 
Cohen et al. 1999). Finally, conflicts between scientists and engineers tend to occur when 
there is little autonomy in use of instruments and shared data analysis, so when there is 
greater interdependence (Shrum et al., 2001: 699). That means that different types of 
conflicts in research collaboration tend to have different factors influencing them. 
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Hackett (2005b) also focuses on the tensions in research, and more specifically research 
groups, and notes that they are inherent in science. He identifies five sources of tension: 
1) the tension between control of decisions vs. autonomy and democratic participation; 2) 
the tension between conducting innovative research (which could be risky) or conducting 
traditional research topics (which could result in mundane results); 3) the tension between 
the different roles of each participant (as the same individual may be the director of a 
research group, and a PhD supervisor at the same time); 4) the tension of openness and 
sharing of information and results vs. secrecy and protection 5) the tension between 
craftwork and articulation work (daily research obligations vs. reading, reflecting and 
writing). Some of these tensions are at the level of the individual researcher (2, 3, and 5) 
whereas the tension between control vs. democratic participation and the tension between 
openness vs. secrecy can be experienced at the level of the collaboration as well.  
 
In summary there are several factors that may influence the occurrence of conflicts in 
research collaboration: the stage of the research, the size of the collaboration, the 
existence of leaders, the existence of external evaluation, the type of decision-making 
processes, the degree of interdependence between the partners. As possible sources of 
conflict the following are identified: communication of results and credit, resources, and 
control over the collaborative process.  

3. Socialising and personal relations 
 
As discussed in the previous section, socialising, the promotion and development of a 
friendly atmosphere and activities at work, is important in research collaboration, 
possibly influencing job satisfaction, and identity formation, even though studies on it are 
scarce. This could be related to the limited traceability of socialising: it tends to take 
place during informal lunches and dinners between collaborators; during personal visits 
or telephone calls; in short, outside the laboratory, which has been traditionally the 
locality for studying research collaboration. “Yet when people work together they also 
learn from each other, socialize, provide social and emotional support, and sometimes 
play together, exchanges that each enhance the ability to get work done” 
(Haythornthwaite, 2001).  
 
Therefore, the importance of social relationships between researchers should not be 
underestimated. Lievrouw et al. (1987) used a number of different methods to compare 
the social network, the cognitive structure, and the grant structure in a scientific specialty, 
and concluded that, even though there is a distinction between the communication 
structure, or social network among scientists and the intellectual network, they are 
symbiotic, and “to neglect examining one in favour of the other in the search for a 
comprehensive description of social networks in science tells only half the story” (ibid. p 
246). Thus socialising may be distinct from the knowledge production activities in a 
team, but it is important to understand the social dynamics in collaboration (see also 
Schulze, 1990). 
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Even though there is lack of empirical studies on socialising in research collaboration and 
what could influence it, it is reasonable to expect that affinity between the collaborators 
may increase socialising activity. This could be either affinity in terms of prior existing 
relations, or prior working experiences, or affinity in terms of nationality. When two 
members have worked together before, or knew each other before in a personal or 
working-related environment, we would expect that they tend to socialise more with each 
other, than members who did not know each other before, and are the newcomers in a 
collaborative endeavour. Similarly, we would also expect members from the same 
country to ‘clique’ together more than people from different countries. We would expect, 
thus, nationality to play a role in social relations, especially in international collaboration, 
because this becomes what the members have in common. Indeed Bozeman and Corley 
(2004) studying personal motivations for collaboration, suggest that there are researchers 
who choose their collaborators on the basis of whether they have the same nationality and 
speak the same language. Other researchers choose their collaborators on the basis of 
whether they know them personally, they have worked previously together, and to what 
extent the previous collaboration was fun (ibid. p. 609).  
 
What should also be noted in terms of socialising, as the development of personal 
relations in collaboration, is that it might create tensions and conflicts in a team. Indeed, 
Hinds and Bailey (2003) reviewing a vast number of studies on conflicts suggest that 
affective conflict, that is, disagreements “characterized by anger or hostility among group 
members”, is more likely when team members are friends (p. 616-618), as different 
expectations of behaviour and interaction arise. Furthermore, we may also expect that in 
disagreements between members, socializing activity may play a role in resolving the 
tension and helping calm things down. Therefore, we would expect socializing activities 
to be related to disagreements and tensions in research collaboration, both as a potential 
source of tension, as well as a conflict resolution mechanism.  
 
In short, even though there few empirical studies on the factors which may influence 
socialising activities in research collaboration, we may expect that affinity between the 
collaborators, as some sort of common ground (e.g. prior relations and working 
experience, same nationality) may play a role. Further, the development of personal 
relations may influence conflicts and conflict-resolution mechanisms.  
 

4. Task allocation 
 
The type of task allocation or distribution of work is generally considered to be an 
important element of research collaboration (see also Wagner et al. 2002; Melin 2000), 
and as Shinn (1982) and Whitley (2000) argue it varies between different fields.. 
 
Among the factors influencing task allocation and coordination is the type of work, or 
intended output. Indeed Shinn (1982) discusses how different elements of the intended 
output, such as the role of theory, the place of scientific equipment in the work, and the 
type of data collection influence the way tasks are allocated between partners in a 
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laboratory (ibid. 255-257). This is one of the reasons that task allocation and coordination 
are structured in a different way in different disciplines.  
 
Moreover, the distribution of expertise and skills between partners may influence task 
allocation as well. Hara et al. (2003) distinguish between complementary collaboration, 
which refers to collaboration where the participants have different and complementary 
skills and knowledge, in which case tasks are allocated according to these different skills 
and collaboration is thus more specialized (ibid. p. 959). In contrast, integrative 
collaboration consists of collaborators with similar knowledge and expertise, where all 
partners are involved in all stages of the research. Hara et al. (ibid.) also discuss status 
differences between the collaborators as an element which may influence task allocation. 
They suggest that different types of coordination are necessary when the collaboration 
involves a young researcher (PhD or postdoctoral) and the supervisor, on one hand, and 
collaboration between two scientists through a common PhD student, on the other (ibid. 
p. 958). Finally, task allocation may be different at different stages of the work: it could 
be the case that whereas only one partner would be involved in data collection activities, 
data analysis and writing reports would be more integrative process, or the other way 
around, as noted by Shinn (1982) for different fields. So, each stage of the collaborative 
work may also entail different types of task allocation between the partners.  
 
As noted above, task allocation may influence tensions and conflicts: the higher 
interdependence between the partners, the higher the likelihood that tensions and 
disagreements over control and responsibilities may emerge (Shrum et al., 2001).  
 

5. Output production 
 
Output production in this study refers first to the ways in which participants in a 
collaborative endeavour produce research output: does it ‘emerge’, or is it a pre-
determined decision? Second, it refers to the type of intended output of the collaboration. 
The intended output may for example be a large database, a digitization of a single text, 
or three published articles. Finally, it also refers to the quantity of the output produced by 
the collaboration. There are collaborations which aim at the development of a scientific 
instrument, or the co-authorship of a paper; on the other hand there are collaborations 
aimed to produce many papers. We would expect the dynamics of collaboration to be 
different in the former and the latter cases. 
 
The quantity of research output is by far the most studied aspect of collaborations, for 
obvious reasons. The number of collaborative output, sometimes referred to as research 
performance, is reported to be dependent upon a number of individual traits: personal 
motivation, creative ability, skills and expertise, career stage among others (see also Lee 
and Bozeman, 2005). At the same time, there are a number of contingency variables, that 
may influence it, such as resources (material, human and information), and team size 
(Carayol and Matt, 2004; Martin Sempere et al. 2002). 
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However, of special interest to the current thesis are the elements of the social 
organisation (working processes) that may influence the collaborative output. At the team 
level, research has shown that the following elements are related to the amount of output 
produced: frequency of communication (Pelz, 1956), leadership style and degree of 
control (Pelz, 1956; Omta and de Leeuw, 1997), good climate of the research group, 
formal and informal reward system.  
 
With regards to the frequency of communication and contact, even though some research 
indicates a positive relationship between communication processes and research 
performance (Saxberg and Newell, 1983), Pelz (1956) reported slightly different results. 
He studied a large medical-research organisation and found that the similarity of 
participants (in terms of scientific and institutional orientation) acted as an intervening 
variable: the more frequently researchers communicated with colleagues with similar 
orientation, the lower their performance. The more frequently they communicated with 
dissimilar colleagues, the higher their performance was. Thus, we may expect that in a 
relatively homogeneous collaboration, frequent communication would be associated with 
lower performance, whereas in a relatively heterogeneous environment, frequent 
communication would be associated with higher performance.  
 
The influence of the variety of the participants in collaboration on its performance was 
also emphasised by Guimera et al. (2005). Using a network approach they studied 
creative teams (artistic teams and scientific fields) and established that the way a team is 
formed, influences the structure of the team, as well as its performance. Of special 
interest here is the distinction they made between ‘newcomers’ and ‘incumbents’, that is, 
newcomers in a team, versus people who collaborated and knew each other before. This 
distinction, they show, plays a role in the diversity of the team and its ability to come up 
with innovative solutions from diverse perspectives. 
 
With regards to the informal reward system, research indicates that immaterial rewards 
such as e.g. honourable mentions, public recognition, non-financial prizes have a positive 
impact on productivity since they can motivate researchers to perform better (Chawla and 
Singh, 1998)4. With regards to leadership style and degree of control, Pelz (1956) found 
that researchers in tightly coordinated and controlled situations did not perform well, and 
this could be related to the high degree of autonomy of work as an intrinsic characteristic 
of (especially academic) researchers (Hagstrom, 1964).  
 

                                                 

 

4 This is an issue with a long history in the sociology of science. The 
main question related to whether forms of recognition (immaterial 
rewards) are positively correlated to productivity (amount of output 
produced) or quality of publications (measured by citations). Relevant 
studies include Cole and Cole (1967) and Gaston (1970). Blume and 
Sinclair (1973) studying chemists in British universities found a 
positive relationship between both quantity of research on the one hand 
and quality of research on the other with recognition received (what is 
here termed as immaterial rewards). They recognize, however, that this 
relationship may depend on the structure of the discipline.  
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It is interesting to note that good management, understood as including participatory 
decision-making, frequent communication and limited tensions and conflicts was 
reported by Chawla and Singh (1998) to alleviate the negative results that the lack of 
resources have on performance of research units. They note that, resources and facilities 
are “a necessary but not sufficient condition of performance”, and that good management 
and social organisation of research can counter-balance a shortage of resources.  
 
The study of Bergen (1983) suggests a more elaborate relationship between research 
performance and what he calls scientific activities (task allocation, decision-making 
processes, conflict resolution mechanisms and leadership style among others). His results 
from 85 academic research projects showed that each type of output (book, patents, 
articles, technical reports) is differently influenced by scientific activity variables: for 
example good leader-member relations facilitate book production but inhibits patent 
activity, whereas participation in the decision making process facilitates technical report 
production. This suggests that the type of output may act as an intervening variable 
between working processes in research collaboration.  
 
In conclusion, research output production relates to a number of factors, among which the 
resources, the social organization, decision-making processes, conflicts and tensions, 
communication, control and leadership style all seem to be important.  
 
From this brief review on the working processes of collaborative research we can identify 
the interrelations between the five processes under study, and pinpoint some factors that 
may affect them. The following model (figure 1) is deduced from the empirical studies 
described already.  
 
The arrows in the model indicate an influence: of one working process on another e.g. 
task allocation is influencing conflicts and tasks (the more integration between 
collaboration activities, the higher the chances for conflicts and tensions, according to 
Shrum et al. 2001 as noted above). The arrows also indicate the factors influencing the 
working processes (e.g. the intended output, the distribution of expertise, the status 
differences between collaborators and the stage of the research influencing the ways tasks 
are allocated between collaborators). The question marks indicate that there is no 
empirical evidence of the influence. So, in the case of socialising, it is my expectation 
that prior (working or personal) relations and common nationality may positively 
influence socialising, but it is not based on any empirical study. Moreover, the frequency 
of communication and the style of leadership are related to output production, according 
to studies mentioned before, but the direction of the influence is unclear. It should also be 
noted that the model indicates an influence, but does not indicate whether there is a 
positive or negative relationship. This would have made the model far too complicated to 
read. The type of relationship in each case has been described in this section.  
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Figure 1: Empirical studies on the working processes in research collaboration and their 
interrelations 
 
Central in the model are the five working processes under study, and their 
interdependencies. For instance, the style of decision-making processes is reported to 
influence output production (Bergen, 1983; Chawla and Singh 1998), and can also cause 
conflicts and tensions (Shrum et al. 2001). The model results from the presentation of the 
empirical studies so far, but we should keep in mind two things: first, that the types of 
collaborations in these studies are quite different from the ones the current dissertation 
focuses on; second, that these empirical studies examine different disciplines and fields, 
which is fundamental in the ways in which research collaboration is structured (Whitley, 
2000; Shinn, 1982). Let me elaborate these two points.  
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First, the studies discussed so far did not examine FP collaborations in particular. Some 
examined collaboration patterns in a laboratory (e.g. Shinn, 1982); others examined 
multi-institutional collaboration between dispersed laboratories (e.g. Chompalov et al. 
2002); others collaboration in the context of a research institute, or university (e.g. 
Chawla and Singh, 1998; Pelz, 1956); and others collaboration within the context of a 
specific scientific field (Whitley, 2000). Thus, they study research collaboration at 
different levels, than the current dissertation intends to. Second, most of these studies 
focus on one discipline, whereas few others studied more than one disciplines in a 
comparative way. The current dissertation focuses on collaborations that are 
interdisciplinary. Further, it is noteworthy that most of the aforementioned studies 
focused on collaboration patterns in natural or medical sciences. Collaboration patterns in 
social sciences are rarely studied. Therefore, it remains to be investigated whether the 
results of the studies mentioned so far apply in these types of collaborations.  
 
In short, this model can serve as a guideline for the empirical part, and it remains to be 
tested for the cases of FP project collaborations.  
 
I now turn to discuss the specifics of FP5 research collaborations. Since both of the cases 
studied were EU-funded collaborations under FP5, there are a number of variables which 
they have in common. The following section examines them.  
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C. Working processes in FP5 collaborations 
 
Both case studies reported here were collaborations involved with the completion of 
projects funded by the 5th Framework Programme of the European Commission, in the 
Information Society Technologies thematic programme. The distinctive character of 
research collaborations under FP is noted by Gusmão (2001), who studied collaborations 
within FP1 through FP4. He emphasized the wide geographic dispersion of the 
collaborations, and the different institutional background of the partners, and suggested 
that most of the collaborative links created by these projects are quite stable (ibid. p. 
391)5. Another distinctive characteristic of these collaborations is their interdisciplinary 
or multidisciplinary character, as they usually link researchers from different fields 
(Bruce et al., 2004). Moreover, the temporary nature of the projects (around three years) 
may create a different organization than a collaborative endeavour without any time limit 
(Arranz and Fernández de Arroyabe, 2006). In what follows, I explain the rules that FP 
projects follow, in order to show what type of collaborative working processes can be 
expected.  
 
The process of project funding under FP5 involves the following steps6: the European 
Commission opens a call for projects on a pre-specified topic of interest (e.g. knowledge 
society, or e-government) and interested individuals (either on the basis of previous 
working relationships or advice; see also Guy et al., 2005) coordinate and decide to 
formulate a proposal for this call. The proposals are evaluated on a variety of criteria by 
scientific committees appointed by the Commission (Sharp, 1998). The proposals with 
the highest scores are selected for funding7, depending on the resources available, and 
this selection sets off a negotiation process. During this process, the project partners meet 
the Commission representatives and discuss, and sometimes negotiate points of the 
proposal: e.g. the budget, the task allocation, the composition of the consortium, the focus 
of the project (Siune et al., 2005).  
 
A way in which the Commission’s regulations influences the intended output of the 
project is in the form of non-technical, administrative output: part of the collaboration 
output needs to be related to users’ requirements, plans of dissemination and exploitation 
of the results, as well as evaluation (internal or most often external) of the project. 
Especially the integration of research with exploitation activities is a characteristic of FP5 
(Bruce et al. 2004). Moreover, at this stage the consortium is also judged as to whether it 

                                                 
5 It is indicative that in a survey of FP5 participants Guy et al. 
(2005) found 62% of participants having prior experience with FP 
collaborations.  
6 Information for this section was obtained by a study of the 
administration documents of the teams as well as information available 
at cordis.europa.eu/fp5 

 

7 This is established on a number of scientific, technological, 
economic, social criteria such as scientific quality, innovativeness, 
promotion of EU policies, user-relevance etc (Georghiou, 2001). For the 
different aims of FP see also Luukkonen (2001).  
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has a diversity of participants, in terms of participating countries, and disciplinary 
background of the members (Bruce et al. 2004; Gusmão, 2001).  
 
The negotiation process then results in the revision of the proposal by the consortium, 
and the proposal is signed as a contract by the parties involved: the institutes where the 
interested individuals belong, and the European Commission. Here we also see that these 
collaborations operate in two contexts: the local context of the institute, which is formally 
responsible for the project (by signing the contract) and the context of the European 
Commission, which is funding the project. It also means that these collaborations are 
different to the studies reviewed so far: they operate at the level of distributed 
individuals, as well as at the level of distributed research institutes.  
 
The contract of the consortium specifies not only the intellectual content of work, but 
also the social organisation, or management of the project. Frequency and means of 
communication between the collaborators, hierarchy levels in decision-making processes, 
leadership of scientific tasks, coordination activities are also laid down in the contract. 
One of the participating institutes acts as the coordinating institute, with the responsibility 
to oversee the scientific work, to distribute the funds, to manage overall the consortium, 
and to be the intermediary between the Commission and the consortium. In this sense, the 
Commission rules prescribe two roles: a managerial and a scientific coordinator who may 
or may not be the same person. Moreover, each separate work task (or work package) 
needs to be assigned a scientific leader.  
 
The projects are assigned project officers, representatives of the European Commission, 
who oversee the functioning of the project, both from a scientific and a managerial 
aspect. Written scientific reports as well as managerial documents (e.g. progress reports, 
cost statements etc) are sent for approval to the project officers on predetermined 
deadlines. At specific points in time (usually once a year) there is a review meeting, 
between the project officers and the team members, where the progress of the work is 
reviewed. In these meetings, external evaluators hired by the Commission are also 
present to assess the scientific work. If a team is performing poorly, and the evaluation of 
the project is negative, the Commission may decide to stop funding the project.  
 
In short, FP5 collaborations are characterised by a rather high degree of formalisation, an 
existence of a scientific and managerial leader, different levels of authority, with a 
scientific leader, as well as work-package leaders, internationalisation and 
interdisciplinarity, existence of external evaluation (usually two-fold, assigned by the 
project officers, and by the consortium itself), as well as non-scientific output. What does 
this imply for the working processes within the collaborations?  
 
If the results from previous empirical studies on collaboration apply in the context of FP 
collaboration, we would expect decision-making processes to be formalised, and also 
complex, given the two levels of authority established (work-package leader and 
scientific leader). The existence of different national research cultures, which have 
different attitudes towards hierarchical levels, is also expected to make decision-making 
processes more complicated. Moreover, these collaborations would be prone to conflicts 
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between research and management, given the existence of scientific leaders, and external 
evaluation processes, and conflicts between teams, given their relative small size. We 
may also expect tensions arising from different disciplinary backgrounds. Finally, the 
existence of external evaluation and the variety of disciplines in a consortium are 
expected to lead to high productivity.  
 
But what type of communication patterns are expected in these collaborations? As 
indicated in most studies of social organisation, communication patterns constitute a 
distinct and important dimension of working practices, and relate to the process of output 
production (Pelz, 1956; Shinn, 1982). The geographical distribution of FP5 
collaborations necessitates the use of a multitude of technical communication media, 
apart from face-to-face meetings. Their possible influence on the working practices of 
research collaboration is explored in the following chapter. But first, I turn to a set of 
concepts which can help us understand the research teams under study.  
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D. Research groups as complex systems 
 
A fruitful way of conceptualising the research teams under study is to view them as 
complex, dynamic systems, whose dynamics are driven by interactions between their 
members and elements of their contexts (Arrow et al., 2000). This viewpoint suggests 
that a collaborative team exhibits dynamics that are more than the sum of its parts: the 
communications of the team and its decisions are expected to be distinct from the 
aggregation of local communications or the aggregation of decisions in each local group. 
In other words, group dynamics can be considered an emergent phenomenon that cannot 
be fully reduced to the properties (behaviour) of its local elements. Consequently, the 
way the team coordinates its activities is expected to be different from the sum of 
coordination activities in each local site. Following the discussion in the previous section, 
EU-funded research teams can be understood as complex systems, consisting of 
individual researchers in different countries, who interact with each other to organise the 
activities around their common tasks. At the same time, these teams are embedded in a 
wider environment, consisting for instance of the funding agency (Commission) with its 
rules and dynamics, but also the local environments, such as the individual universities or 
research centres with their own regulations and dynamics. The concept of a complex 
dynamic system indicates that the research team is more than just the collection of the 
individual members and their characteristics (discipline, experience, age etc), and at the 
same time distinct from its embedding context.  
 
This conceptualisation of the research teams draws on the theory of complex adaptive 
systems (Arrow et al., 2000; Monge and Contractor, 2003; Miller and Page, 2007). The 
concept of complexity has attracted attention from different fields, something that has 
resulted in different definitions. Even though the scope of the theory is very wide, there 
are a number of ideas that can be fruitfully applied in the types of research teams under 
study here.  I follow Arrow et al. (2000) who define system complexity as “the number 
and variety of identifiable regularities in the structure and behaviour of the group, given 
the description of that group at a fixed level of detail” (p. 38). In other words, complexity 
is low in a team whose behaviour is a collection of random events; but it is also low if the 
behaviour of the team is highly ordered and adheres to a single rule. The structure and 
behaviour of teams, therefore, includes both regularities and random elements. Also, 
teams with few types of members, few different tasks and rules, and few types of 
relations between the members are expected to be less complex than those with more of 
those elements. Further, research teams with high complexity have many kinds of 
regularities (e.g. in their communication dynamics, in the ways output is produced) 
generated by multiple rules, including contingencies and exceptions. In the empirical part 
I use these conceptualisations to suggest that the DELTA case exhibits lower complexity 
than ERICOM.  
 
Research teams are dynamic systems in the sense that their structure and behaviour is 
expected to change over time, exhibiting temporal patterns of development. This suggests 
that studying research teams requires longitudinal designs, which can capture the 
beginning of its team, its development through time, and its end. Especially EU-funded 
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collaborative teams exist for a specific period of time (usually 2-3 years), and therefore 
have a natural end. The way the team coordinates its activities, takes decisions, and 
resolves conflicts is therefore expected to change in a dynamic system.  
 
As suggested above, there are three levels of dynamics that shape the research team: the 
local, the global and the contextual dynamics. Local dynamics refer to the activities of the 
individual researchers, and local institutes. Local dynamics give rise to global (team-
level) dynamics that are shaped by them. Global dynamics refer to team-level variables 
(e.g. team communications). Contextual dynamics refer to the impact of features in the 
contexts in which the team belongs to, which shape and constrain the local and global 
dynamics (Arrow et al., 2000; p. 40). For instance, a change in the Commission’s funding 
mechanism may influence the dynamics of the research teams under study.  
 
Following the concept of a research team as a complex dynamic system requires that we 
allow for nonlinearity in the relationship between different elements of the system. 
Linearity suggests that two variables are linked in a proportional way: the more the 
research team communicates, the better it can coordinate its activities. In complex 
systems, there are nonlinear relationships between variables as well as nonlinear effects. 
This means that a small change in a local variable (e.g. a new member in the team) may 
trigger a positive feedback loop which ultimately results in a big change in a global 
variable (e.g. communication frequency). In the ARIMA modelling, in the analysis, this 
positive feedback loop can be seen in the positive influence of the disturbance in the 
following week. Further, there may be also negative feedback loops, as, for instance the 
more a team communicates, the less time the members spent working, which may result 
in a reminder to work, which may result in less communication. In this way, actions may 
be offset by other actions. In the ARIMA modelling, in the analysis, this negative 
feedback loop can be seen in the negative influence of the disturbance in the following 
week. In the empirical part I do not focus on non-linear relationship between dependent 
and independent variables. However, I do examine whether random shocks have 
nonlinear effects (with positive feedback loops).   
 
Since many elements in a complex dynamic system mutually influence each other (in a 
negative or positive feedback loop) causality may be more difficult (if at all possible) to 
discern. Since we expect local dynamics and attributes to give rise to global dynamics, 
and we know that all local elements interact with each other in a dynamic way, the extent 
to which a local variable would be independent loses importance, up to an extent. Rather 
than trying to predict the exact values of particular variables, the focus is on discovering 
the rules of interaction among variables at the global level. For this reason, the 
relationship between dependent and independent variables at the global level was 
investigated in the analysis. Further, as suggested by Arrow et al. (2000), what is of 
interest is “the evolution over time of the group as a system, as evidenced in the 
trajectory over time of a given set of global variables for a given group as a system”(p. 
46). The current dissertation also focuses on this trajectory over time, as well as 
uncovering the rules of interaction between the variables of interest.  
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A final note on causality relates to the traditional assumption that a cause precedes an 
effect in time. In complex systems we may expect anticipatory behaviour (Rosen, 1985): 
a “cause” causing a specific behaviour beforehand, such as e.g. a meeting in time t 
leading to an increase in email communication before the meeting, to exchange the work 
in progress, request information about the meeting logistics etc.  
 
In conclusion, this dissertation explores the viewpoint of complex systems. To what 
extent does the theory of complex systems help us understand the dynamics of research 
teams? What can we learn by conceptualising EU-funded research teams as complex 
systems?  And what type of methodological tools can we use to explore them as complex 
systems? I explore these questions in the following chapters. 
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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?  
 

 
67 

 



 

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) 

71 
 



 

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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4. Methodology 
 

A. Introduction to the research design 
 
In this chapter I explain the research design and methodology. First, in this introduction, I 
recapitulate the main research questions, and present the rationale behind the research 
design, and the choice of the two specific case studies. Second, in the following section 
(4B), I describe the data sources for each case study and the coding process. Finally, I 
explain the different analyses performed (4C).  
 
The research design of this study was dictated by the research questions and the 
theoretical and methodological considerations which arose from the literature review on 
the topic. The central research questions of this study are: 

How do differences among media influence working practices in research 
collaboration? 
How do working practices in research collaboration influence the frequency of 
media use? 

 
As discussed in the first chapter the differences among media relate to specific 
characteristics identified by medium theory. Moreover, following Nardi and O’Day 
(1999), media use has been operationalised as frequency of media use, on one hand, and 
as “media identities”, the routines and rules for the use of each medium, on the other 
hand. The second theoretical chapter elaborated processes of research collaboration, such 
as decision-making, conflicts, task allocation, output production and socialising. Finally, 
chapter 3 provided empirical findings in studies of e-science, which highlighted specific 
issues that still need to be resolved: e.g. Are ICTs used for socialising? Following the 
issues raised in the three previous chapters, the two overarching research questions are 
broken down to the following sub-questions: 

1. What is the media configuration of a research team? In other words, what are the 
types of media used? What are the functions the media support? And what is the 
frequency of media use?  

2. How do media configurations change over time? In other words, how does the 
type of media used change through time? How do the functions that media 
support change through time? How does the frequency of media use change 
through time?  

3. How does the frequency of use of one medium (e.g. email) influence the 
frequency of use of another medium (e.g. blackboard)? In other words, is there a 
boosting effect between different media over time? 

4. How do working processes of research collaboration influence the frequency of 
media use? Specifically the sub-questions: 
a) How are decisions taken? Is the use of ICTs different for peripheral and for 

central researchers? How do differences among media influence decision 
making processes of the research team? Does the use of ICTs increase the 
pace of decision-making processes? 
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b) How do conflicts emerge and get resolved? How do differences among media 
influence tensions and conflicts? Is the use of emails edgy therefore creating 
tensions? 

c) How do socialising processes function? To what extent are different media 
used for socializing? Does socialising in a team take time to evolve? Do 
meetings boost the socialising activity? 

d) How are tasks allocated? How do differences among media influence task 
allocation processes? Does the use of ICTs and especially shared databases 
change the allocation of work between collaborators, and bring 
communalization of research at an earlier stage? 

e) How is knowledge produced? How do differences among media influence the 
way knowledge is produced in research teams?  

5. Are there any other activities in research collaboration influencing the use of 
media? If so, which ones and how? 

 
The nature of these questions, which focus on a contemporary issue, the use of ICTs in 
research collaborations, as well as the type of questions posed, which refer to an 
exploration of the ways in which one process influences another, make the case study 
design an interesting approach here. “A case study is an empirical inquiry that 
investigates a contemporary phenomenon within its real-life context, especially when the 
boundaries between phenomenon and context are not clearly evident” (Yin, 2003; p 13). 
As explained in the theoretical section, the study of media configurations always needs to 
be situated in a given context (chapter 1), elements of which also influence the 
relationship between media configurations and collaborative working practices (chapter 
2). Indeed, the case study approach can cope with “the technically distinctive situation in 
which there will be many more variables of interest than data points” (ibid. p. 13). 
 
A two-case-study design was chosen, and the choice of the two specific case studies was 
based on the logic of deliberate but limited analytic replication. In other words, the 
research questions are addressed in two comparable contexts: two research teams 
working on EU-funded FP5 projects. The two teams studied are DELTA and ERICOM11. 
Both of them consisted of researchers from different European countries and different 
institutional and disciplinary contexts. Both teams worked under 5th Framework 
Programme regulations and both of them studied the use of ICTs in some context. This, 
as explained already in the second chapter, means that elements of their organisation 
were the same. DELTA was investigating the use of email in organizations and its 
implications for trust and identity, for policy issues and participation in decision making 
processes. ERICOM was investigating the use of web and non web indicators for the 
science-technology-economy system. Finally, the duration of both projects was 
comparable (30 months for DELTA and 40 months for ERICOM).  
 
To translate this in the variables of interest here, the level of formalization of the two 
research groups was the same (EU 5th Framework Programme projects), the level of 

                                                 

 

11 Fictitious names. I have followed Rasters (2004) in her naming of the 
DELTA team and its members.  
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internationalization and interdisciplinarity was comparable (both international and 
interdisciplinary), their duration was comparable, their intellectual focus was comparable 
(they were both studying the use of ICTs, DELTA from a social science perspective and 
ERICOM from an information science perspective). And most importantly, the level of 
awareness in terms of ICT use was expected to be similar, since both research teams were 
actually studying the use of ICTs.  
 
At the same time, there was one contrasting difference between the two teams of vital 
importance in this design, and that was the initial task allocation. In DELTA all 
participating groups were expected to contribute to all processes of the research design 
(literature review, data gathering and analysis, writing of results). This task allocation 
was unspecialized and was expected to lead to an integrative collaboration (Hara et al. 
2003) with different dynamics in the working processes. In contrast, the task allocation in 
ERICOM was based on a specialized division of labour. The research design, the data 
gathering, data analysis and writing of reports were the tasks of different groups, which 
was expected to lead to a more complementary type of collaboration. The type of task 
allocation was also expected to influence all working processes (see chapter 2). 
Therefore, I would be able to study the influence of media configurations on different 
types of collaborations. So, the first reason behind my choice of the two case studies was 
theoretical, that is, the degree they varied on the type of original task allocation.  
 
Furthermore, one of the aims of this study was to overcome a limitation of previous 
studies, which were based on self-reported data about ICT use, and study the use of 
communication media in real time (Matzat, 2004; Vasileiadou and van den Besselaar, 
2004b). I wanted to avoid the weaknesses identified with self-reported data, that is, 
response bias, inaccuracy due to poor recall (Yin, 2003: p 86), as well as responses based 
on expectations and beliefs, rather than actual use. This would require the use of archival 
sources for intra-team media use, for example log-files or archived emails, which are 
generally very difficult to obtain for privacy reasons. 
 
However, I was able to observe closely both projects, which gave me access to the 
archival systems of their emailing lists, and, for the case of ERICOM, the log-files of 
their website. I also had the opportunity to observe the interactions of the teams, attend 
meetings, and obtain external and internal documents. Therefore, the reason of data 
accessibility, and more importantly real-time internet data, which was an important aim 
of this study, was the second reason behind the choice of these two cases. It is 
emphasised that the members of both teams were aware and explicitly agreed to the 
observation of their communications and collaboration patterns during the period of the 
projects. Further, the coordinators of both teams granted explicit access to the public 
material for research purposes12.  
 
After this introduction, I now turn to the presentation of the data collected for each case 
study and the coding process.  

                                                 

 

12 No archive of private emails of any member was used for the 
dissertation.  
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B. Data sources 
 

The strength of a case study design is the multiple data sources which can be used in a 
triangulating fashion to answer the research questions. In the current design, different 
data sources are used to answer the research questions, together with different methods 
on the same data source. For each case study, I have used as data sources the following: 
documentation, interviews, archival records, observations. The variety of data sources in 
the current dissertation is intended to balance the weaknesses of each source of evidence, 
while capitalising on their strengths (see Yin, 2003: 86; Kelly and McGrath, 1988: 69-
71). Hereunder I elaborate on the data sources I used13.  

 

Documentation refers to documents about the case under study and for both case studies I 
have collected and used 1) internal documents (draft papers, minutes of meetings etc) 2) 
external documents (deliverables, progress reports, cost statements, contracts, published 
articles addressed to peer scientists) 3) scientific publications as secondary sources (for 
the case of DELTA there was a scientific publication describing the collaboration 
process). 

 

Archival records represented a major data source in the current dissertation, and they are 
traces of behaviour that the actors are aware of. The archival records used for both cases 
are the archives of the two emailing lists operated by both teams. These consisted of an 
archive of each message sent to the list, the time it was sent and the author, the subject 
line, and the content of the email as well as the attachments it may have included. To my 
knowledge, this type of data, namely the full content of emails and their attachments, is 
rarely accessible for research, which is one of the innovative points of the thesis. 
 
The archive of the general emailing lists studied for the case of DELTA consists of all 
emails (2726 emails) from the start of the emailing list (August 2000), until November 
2003, when all managerial tasks of DELTA had to be completed (one month after the 
formal completion of the project, end of October 2003). It also includes all 415 email 
messages sent to the managerial emailing list, which was intended for administrative and 
managerial issues of the project. For the case of ERICOM this archive consisted of 697 
emails sent to the general list and 379 emails sent to the managerial list (from their 
establishment until April 2004). Moreover, the electronic archive of all activities of the 
ERICOM team in the password-protected online area (internal forum of the website) was 
studied (from 11/12/2001 until 31/4/2004).  
 
Another source of evidence for both case studies was direct observations. For both case 
studies I have been an observer of the collaboration process and their communication 
patterns (24 months of the 30 working months for DELTA and 12 months of the 40 for 

                                                 

 

13 In the Appendix (p. 1) the complete list of data sources for the two 
projects can be found. 
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ERICOM). The observations were used as a secondary source, for the verification of 
facts and team events, for which there was no other archival data available e.g. whether a 
meeting went on for one or two days, etc. In this way, an attempt was made to reduce the 
influence of my own recollections, and their limitations, to the minimum. As a final data 
source, three focused interviews from two members of the ERICOM team (Jack and 
Hendrik) were taken, with questions focusing on missing factual details of the project 
work and history14. Furthermore, personal discussions with most team members of the 
two projects were conducted during the observation periods. 

 
The archives of the emailing lists posed some challenges. For DELTA the archive of the 
list was in a password-protected area online. It was therefore simple to download the 
content of the archive. The archive was transferred in an excel file (which could then be 
inserted in an SPSS file) with the use of software, with each row representing an email 
message and the following data collected: subject line, author, time and date of message. 
The sheer number of emails would have made it difficult and time-consuming to order 
the data in this way manually and without mistakes. This automatic ordering and storing 
of online data is becoming increasingly important, and it is one of the skills that 
communication researchers need to master.   
 
For ERICOM this posed additional problems, since there was no automatic saving of the 
email archive in the second period of the project, whereas in the first period, the archive 
of the general list was deleted. I used the combination of four different archives of the 
public lists from three participants, as well as the server archives for the managerial list in 
the first period15. However, the different archives of the lists were in different formats, 
and transfer to one format proved impossible. The archives were inspected more than 
once to identify the missing emails, and also the exact time and date that each email was 
sent to the lists, which was a laborious process.  The emails were put in an excel file 
semi-manually, which was very time-consuming.  
 
Databases and Coding 
 
The basic coding of the activities was performed against time, for theoretical reasons. 
Both media configurations and collaborative working practices were expected to change 
through time, as new media were introduced to the teams, communication routines were 
established and new ones introduced. Therefore, the duration of each project was divided 
in weeks and each communication activity was placed in this timeline. Weeks were 
selected as an intermediate time measurement: detailed enough in order not to lose 
information and to observe the interaction between collaborative working practices and 
media configurations, but not as specific as days, which would make the analysis of 
patterns more difficult, given the three years’ period that the teams were working. At the 
same time, weeks emerged from the observation of the communication patterns of the 

                                                 
14 All three interviews were tape-recorded and transcribed verbatim.  

 

15 I remind that no archive of private emails was used for the analysis.  
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teams, since it was rare and idiosyncratic that an email was sent to the lists on Saturdays 
or Sundays, and there was never a meeting on Sunday16.  
 
This time coding was performed with the availability of data in mind. For DELTA, the 
data start before the formal beginning of the project, when the general list was 
established. There, week 1 was the first week of the start of the team-wide 
communication system, which coincided with the emergence of the team (as a 
communication system). For ERICOM, week 1 was when the kick-off meeting took 
place, which actually marked the formal start of the project, and it was when the 
establishment of the general and managerial lists was decided.  
 
From then on, four databases for each project were constructed. The first was a database 
of all communication activities and collaborative practices per week: the content of 
emails, the minutes of the meetings, all documentation and interview excerpts were 
placed in time, which enabled me to track down all activities in the two projects each 
week and uncover time relationships. Qualitative analysis was performed on this database 
(see below).  
 
Media configuration consists of three different dimensions: the type of media used, the 
functions that media supported, and the frequency of media use. These three were 
operationalised respectively as: distinct communication media used by the team; the 
functions as working processes that the media were used for, and the degree of 
formalisation (to reflect the practices and routines of use, suggested by Nardi and 
O’Day); and, finally, the frequency of use of team-wide media. Moreover, the changes in 
time of these three dimensions were also studied. The differences among media were not 
expected to change through time, as the distinct characteristics of face-to-face meetings 
in comparison to personal emails were not expected to change. However, the functions 
that the media supported through time, as well as the frequency of media use through 
time could change through time. Finally, the interconnections between the types of media 
used, the interconnections between the working processes and formalisation of each 
medium, and the interconnection between the frequencies of different media use were 
also investigated, according to the definition of media configuration (chapter 1).  
 
Working processes are operationalised as public team-wide processes. Individual 
conflicts or decisions among members were not considered as such, unless they became 
visible to the team and could be traced through one of the team-wide means of 
communication (meetings or lists). In addition, some intra-group, local conflicts may not 
emerge at a team-level, but may nevertheless influence team-wide work, as for instance, 
the decision of an individual participant to quit working. These limitations will be further 

                                                 

 

16 For the DELTA case the percentage of the emails sent during weekends 
overall were: 5,8% of the emails in the general list, 6,3% of the 
emails in the managerial list. The weekend emails were written by 
managers and researchers alike. For the ERICOM case these were: 4,9% of 
the emails in the general list and 2,2% of the emails in the managerial 
list. In ERICOM more than six out of ten emails written in the weekends 
were by two managers of the team.  
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discussed in the conclusions of the dissertation. However, the focus of the dissertation is 
on the team-level processes (global dynamics) , that is, how the differences among media 
use in a collaborative team influence team collaborative processes and how team 
collaborative processes may influence team media use. Local dynamics were studied 
insofar as they visibly influenced global dynamics. 
 
Decision-making processes are operationalised as interactions through which one or more 
proposals or questions were communicated to the team, and then one or more team 
members offered their opinion about it. Sometimes this resulted in an actual decision 
being taken, and other times it did not lead to a decision. Conflicts and tensions were 
operationalised as interactions in which one or more members raised their voices (in a 
face-to-face meeting) to disagree with someone else, or use capital letters in an email17. 
Moreover, the content of emails was scanned for phrases indicating tension e.g. “Listen, 
[name]”. In addition, disagreements that were conceptualised as such by the team 
members were also included. For instance, if one member referred through an email to “a 
fight” in a meeting, that means that the members, themselves, conceptualised some 
processes as conflicts.  
 
Socialising activities referred to interactions about non-work-related topics, such as 
exchange of personal information and emotional support, jokes and wishes, pleasantries, 
such as “Thank you very much for your email”, the use of irony or exclamations as “Dear 
Friends”. Task allocation processes were operationalised as interactions through which it 
was decided which team member was supposed to do what in which way within a time 
frame. It could be the scientific leader announcing that someone needed to improve the 
public website, or a common-decision through which all team members agreed that a 
deliverable needs to be written by someone and sent by a specific deadline. Initial task 
allocation was operationalised as the allocation of person-months in work packages 
between the different groups.  
 
Output production was operationalised as all interactions involved in the production of a 
technical, scientific report either for the funding agency (internal output production) or 
for a wider audience, e.g. a conference presentation (external output production). This 
referred to the output production of the team, as opposed to individual members. For 
instance, a published article by one or two members, on the basis of their team work 
would be included in the analysis. However, a published article by a team member, on the 
basis of work other than the given project (e.g. another project, or supervision of 
students) was not taken into account. In short, output production was operationalised as 
interactions related to scientific and technical output and knowledge production tools that 
were produced on the basis of the project under investigation. Only reports based on data 
and their analysis were included: those that were or could be published in peer-reviewed 
technical journals.  
 

                                                 

 

17 Of course the use of capital letters may be accidental. The cases 
coded as conflicts were when capital letters were used to point to a 
different opinion or argument during a disagreement.  
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The second database consisted of a quantitative account of all internal team-wide 
communication activities each week: the use of the two lists and their attachments, the 
use of the blackboard/ internal forum and the meetings. This was inserted in an SPSS file 
and time series analysis was performed (see below). This was deemed necessary as the 
frequency of media use is an important dimension of media configuration. Each row 
represented one week and the variables were: “the number of individual emails sent in a 
week” for the general and the managerial lists, and the attachments were coded as 
“number of unique attachments sent to the list in a week”18. The meetings were coded as 
“the number of people participating in the meeting”. Here it should be noted that 
meetings were analysed together with the other communication media because of the 
theoretical dictation to examine all communication media together, which includes face-
to-face meetings (see chapter 1). Moreover, deadlines were operationalised as “the 
number of formal documents expected to be delivered to the Commission that week, 
according to the contract”19. I distinguished between managerial deadlines (deadlines for 
the texts referred to as project management in the contracts, progress reports and cost 
statements) and substantive deadlines (deadlines for other texts).  
 
The use of the blackboard area was less straightforward. For the DELTA case, statistics 
and data were available from the blackboard platform that the team used, but a visual 
inspection of the data showed that it was unreliable (inconsistent in time and also 
inconsistent with each other). One of the team’s decisions was quite helpful in the coding. 
Since the introduction of the blackboard for file and data sharing, the team decided that 
each document uploaded would be announced to the team via an email to the general list, 
so that each member would know what is uploaded and in which folder. This proved 
especially useful: using as a data source the content of the emails in the general list I 
coded the use of blackboard as “the number of unique documents uploaded in a given 
week” 20. My observation indicated that this decision was followed as a practice.  
 
For the case of ERICOM, the activity in the project website was stored as logfiles by the 
website server using Microsoft Internet Services. This meant that all activity in the 
internal forum (password-protected area) was recorded, but the data needed substantial 
cleaning and sorting. First, the format of the text files was processed, so that they could 
be inserted in Access. Then all the activity of the internal forum was isolated. Following 
this, the logfile entries with status code 200 were selected, with method “get” and a file 
                                                 
18 For instance, if a word document was sent in an email in two 
different formats (e.g. in .doc and in .rtf format) I coded this as one 
attachment. 
19 The data for the deadlines were according to the contract of each 
project. For ERICOM, as there was an amendment of the first contract, I 
used the deadlines for the first contract until the time of validation 
of the second contract, and then I used the deadlines of the second 
one. Moreover there were no formal deadlines in the contract for the 
submission of management reports and cost statements. I used the dates 
of the evaluation meetings instead.    

 

20 The website the blackboard and the managerial lists were not 
available from the beginning of the project. Also, during some weeks 
the blackboard or the website did not function due to technical 
reasons. In these weeks the media was coded as ‘missing’.  
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extension (.***). In this way only the “successful downloading activity” of the members 
was coded as blackboard use21. So for DELTA, the uploading activity was available for 
analysis, whereas for ERICOM the downloading activity.  
 
Finally, this quantitative database also included the collaborative practices that were 
present each week. Each collaborative practice (decisions, conflicts, socialising, output 
production and coordination), with the operationalisation discussed above, was coded as 
0 ( indicating absence that week) or 1 (indicating presence that week).  
 
Summarising, for DELTA, this database consisted of: number of weeks in each row (N = 
171); number of emails sent to the general list each week (total = 2726 emails); the 
number of emails sent to the managerial list each week (total = 415); the amount of 
unique attachments sent to the general list each week (total =  472); the amount of 
attachments sent to the managerial list each week (total = 70); the amount of documents 
uploaded in the blackboard area (total = 96); the amount of people participating in 
meetings (total amount of meetings = 11); the amount of substantive texts under deadline 
that week (total number of deadlines = 14); and the amount of managerial texts under 
deadline that week (total amount of managerial deadlines = 15).  
 
For ERICOM, this database consisted of: number of weeks in each row (N = 172); 
number of emails sent to the general list each week (total = 697 emails); the number of 
emails sent to the managerial list each week (total = 379); the amount of unique 
attachments sent to the general list each week (total =  232); the amount of attachments 
sent to the managerial list each week (total = 98); the amount of documents downloaded 
from the online area (total = 3922); the amount of people participating in meetings (total 
amount of meetings = 25); the amount of substantive texts under deadline that week (total 
number of substantive deadlines = 16); and the amount of managerial texts under 
deadline that week (total amount of managerial deadlines = 5).  
 
The third and fourth databases of each project consisted of all email messages sent to the 
general list and the managerial list (each row was one email message). For DELTA the 
general list database had N = 2726 observations (emails) and the managerial list N = 415 
observations (emails). For ERICOM the general list had N = 697 observations and the 
managerial list N = 379 observations. The data coded there was, the date, week ( total 
171 weeks) and month (total = 40 months) that each message was sent, the author of the 
email, which local group he/she belonged to, the subject of each email, the number of 
attachments it contained, and whether the email contained socialising elements. This was 
coded as “the use of jokes, irony, wishes, pleasantries, emoticons, emotional support, or 
information about private life” in the email22. Moreover, the status of each author was 
coded as to whether he/she was a “researcher” in the team or a “scientific coordinator”: 

                                                 
21 For more information on the technical details required for the 
cleaning of logfile data see the online manual of Microsoft Internet 
Information Services and the related technical support webpages at 
www.microsoft.com 

 

22 This was a dichotomous variable: absence coded as 0 and presence 
coded as 1.  
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the latter were the people responsible for the project in each local group. This was how 
peripheral and central members were operationalised) 23. Finally, the subject header was 
used to identify whether it was a reply to a previous message (when it started with RE:/ 
Re:/ Rep./ Antw.) or an original contribution. In this way the initiation of communication 
through the list (direction of information flow) was operationalised. For DELTA, the 
general list contained 936 original contributions in total and the managerial list 115 
original contributions. In ERICOM, the general list contained 337 original contributions 
in total and the managerial list contained 213 original contributions in total. On these two 
databases the methods of analysis performed were cross-tabulations, to identify whether 
peripheral or central researchers used the two lists in a different way, also whether 
peripheral or central researchers socialised more through the general list.  
 
 
  

                                                 

 

23 This was also a dichotomous variable: researchers coded as 0 and 
managers coded as 1.  
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C. Methods of analysis 
 
The design of this study is based on the mixed methods approach, which focuses on 
collecting and analyzing both quantitative and qualitative data in a single study 
(Creswell, 2003: 210). The reason behind this is not only to expand our understanding 
from one method to another, but also to be able to study media configurations and 
collaborative working practices in a systematic and quantifiable way (quantitative 
methods of analysis), as well as to understand their interaction in depth (qualitative 
methods of analysis).  
 
Moreover, in chapter 1, the idea of different levels of analysis for the directionality of 
influence was introduced. There it was argued that the influence of research collaboration 
practices on the frequency of media use can be identified through studying at a low level 
of analysis: the level of everyday activities. As explained above, instead of using 
everyday activities, which for a period of three and more years would be time-
consuming, I used the weekly activities. So, how do processes of research collaboration 
influence the frequency of media use? The answer to this question was answered with 
quantitative analyses (ARIMA models, visual inspection of graphs) focusing on the 
frequency of media use, and is presented in the first chapter of each case study (chapters 
5 and 7). 
 
At the same time Meyrowitz (1994) suggests that the influence of media on social 
processes, that is, “what difference do different media make?”, can be identified by 
historical analysis and large-scale pattern identification. In the context of the two research 
teams, historical analysis can be understood as longitudinal analysis, and large-scale 
pattern identification was performed through qualitative analysis, which seeks to identify 
common patterns at a more aggregated level of analysis. The answer to these questions 
was answered using mainly qualitative analysis, and as a secondary method quantitative 
analysis, and is presented in the second chapter of each case study (chapters 6 and 8).  
 
As mentioned above, the types of analyses performed were: qualitative analysis, 
statistical analyses and time series analysis. In what follows, I briefly describe them, 
concentrating more on ARIMA models, since it is an uncommon method in 
communication science and sociology of science.  
 
1. Qualitative analysis  
 
The qualitative analysis was performed both for the identification of the functions of 
media and for collaborative working practices. Qualitative analysis is often described as a 
creation process, where the analyst discovers and develops categories in an iterative 
bottom-up approach (Strauss and Corbin, 1990).  
 
For the collaborative working practices a database was constructed which contained all 
decisions separately, all conflicts separately, and so forth. This data was taken from the 
content of the emails available, the operation of the blackboards each week, the minutes 
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of the meetings, the draft documents sent by the team members. I went through these 
different databases with the following questions in mind: Which medium is used in this 
interaction? Who participates in this interaction? What is their relative power? What are 
the formal and informal rules of the process? How does it relate to other team processes? 
What types of interactions are they (face-to-face, mediated, quasi-mediated)? Who, if 
anyone, controls the circulation of the content? What type of visibility or publicness 
emerges and how does this visibility influence the process? These questions come from 
the discussion in chapter 1 about how differences among communication media may 
influence working processes. The answers to these questions led to the emergence of 
patterns throughout some or all working processes.  
 
For the identification of the media functions a similar theme analysis was performed. A 
database containing a description of the uses and functions of the media per week was 
used and the questions guiding the identification of the themes were: For which working 
processes is each medium used? Who communicates through this medium? Are media 
used for internal or external communication? Are media used for team-level 
communication or personal communication? These two questions relates to the possible 
emergence and development of team identity, which is based on the circulation of 
material internal to the team, but not to outsiders (Meyrowitz, 1994). What are the formal 
and informal rules for the use of each medium? This question relates to how Nardi and 
O’Day (1999) identify the “media identities”. Going through the database with these 
questions in mind I identified relevant patterns for the function of each medium.  
 
For both the identification of working processes and of the media functions, the process 
was the same, even though the questions were somewhat different. I went through each 
database identifying the answers to these questions for every interaction noted down, and 
organised the answers to these questions in patterns, as some of them were linked. For 
instance, very often when there was someone controlling the circulation of the content 
through the general list, it was the scientific coordinator. This meant that in most 
interactions the answer to one question (Who participates in this interaction? What is 
their relative power?) was linked to the answer to another question (Who, if anyone 
controls the circulation of the content?). The linkages between answers of these 
questions, when they emerged often, formed a pattern. Then, in the next interaction under 
analysis I controlled whether these patterns applied and could describe and organise the 
interaction (Boyatzis, 1998: p. 4). Sometimes the patterns were adjusted in the process, 
and sometimes new patterns emerged, as the function of a medium changed through time. 
Sometimes, these patterns were refined as more interactions were studied, and other times 
they were analytically divided into two different patterns. This was performed twice: I 
first went through the databases organising the answers into patterns and identifying, and 
elaborating the patterns. After this process, I went through the databases for a second 
time to confirm that these patterns described and organised the data.  
 
So, this process followed an inductive logic insofar as the patterns emerged from the data 
(Patton, 1987: 150) but at the same time the questions leading the analysis were based on 
the theoretical framework and the elaboration of the concepts in use.  
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2. Time series analysis/ ARIMA models 
 
Often in social sciences we have observations of a variable over a period of time. In this 
dissertation, emails were sent each week, for a period of more than 3 years. What makes 
time series analysis stand out, compared to conventional analytical methods, is that it 
takes into account the dynamic process and potential change of a variable over a period 
of time. This allows for a different set of research questions to be asked. For instance in 
econometrics, one is interested in identifying how the GDP of a country fluctuates over a 
period of 20 years. Similarly, here I am interested in understanding how the 
communication patterns of the team develop over a period of three years. Further, the 
advantage of time series is that it may enable causal relationships to be established 
strongly. It is generally assumed that a cause (independent variable) has to precede the 
consequence (dependent variable). Time series analysis enables the identification of such 
time lagged relationships.  
 
The second database of each case study (described in p. 69-71) contained the use of 
media per week, for 171 observations (DELTA) and 172 observations (ERICOM). It is 
reminded that weeks were selected as the lowest aggregation level possible without 
losing any information of the variable (see also p. 69). These variables are time series 
variables, as they were obtained by measuring a single variable (e.g. number of emails) 
regularly over a period of time. Conventional statistical methods cannot be used for such 
time series variables, because these methods assume that the observations are 
independent from each other (Yanovitzky and VanLear, 2007; 90). The observations of 
these variables, however, are usually not independent: one would expect for example that 
the amount of emails sent in week 1 influences the amount of emails the following week 
(as e.g. response). Therefore, specific time series analysis was used, in order to fully 
understand the dynamics of the variables in time, and to treat them in a statistically 
appropriate manner.  
 
Even though there are a number of time series analytical techniques, here ARIMA 
models were used. ARIMA stands for Autoregressive Integrated Moving Average, and 
was introduced by Box and Jenkins (1970). ARIMA is often used in econometrics when 
the aim is to understand the dynamics of a time series variable (with more than 50 
observations) endogenously. That is, the idea behind ARIMA is that the past of a variable 
contains information which can help us understand the variable, and only at a second 
stage are exogenous explanatory variables considered. With ARIMA, one is basically 
building a model of the variable based on its past. In econometrics, ARIMA models have 
been used mainly for forecasting.  
 
The analysis of each variable starts by employing visual techniques to assess the 
distribution shape (e.g. if there is a trend over time), the possible outliers, and whether the 
variable changes behaviour over time (Warner, 1998; Parsonson and Baer, 1978) 24.   
                                                 

 

24 Instead of using the residuals of OLS regression to perform ARIMA, 
which some authors recommend as a strategy (Warner, 1998; Brockwell and 
Davis, 2002), I have used the variables themselves to perform the 
ARIMA, as recommended by McCleary et al. (1980).  
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First, it needs to be ensured that the variable is stationary. This means that the variance of 
the variable, and the mean of the variable are stable through time and they do not depend 
on the time of measurement (Gottman, 1981: 61) 25. The visual inspection of the variable 
indicates whether the mean is not stable (e.g. drift of the mean, or linear trend) or whether 
the variance is not stable (more turbulent in higher values, more tranquil in lower values). 
However, there are more formal stationarity tests. Here I used the augmented Dickey-
Fuller test (ADF), which tests for stationarity of the mean. If the ADF test indicates non-
stationarity, that means that the variable is integrated of order one I(1). This means that it 
is necessary to take the difference of the series and build an ARIMA model on the 
differences. For the differenced series it is again required to be stationary, and if it not, 
we need to difference the differenced series.  
 
The next step is autocorrelation analysis (ACF) and partial autocorrelation (PACF). This 
analysis helps one identify whether each variable has memory, that is, the extent to which 
the present values of a series are predictable from its past values (Gottman, 1981: 33).  
ACF gives the correlation of the variable between two lags, and PACF gives the 
correlation of the variable between two lags, controlling for the effect of earlier lags26.  
 
The visual inspection of the ACF and PACF graphs leads to a tentative identification of a 
suitable ARIMA model (McCleary et al., 1980; SPSS Inc., 1987: E9-E11; Hollanders and 
Vliegenthart, 2008)27. Of importance is how many spikes the two graphs have (which 
shows whether it is a first or second- order model), and how smoothly they decline. If the 
ACF graph declines smoothly and the PACF abruptly, the variable can be modelled with 
Autoregression. If the PACF graph declines smoothly and the ACF abruptly, the variable 
can be modelled with Moving Average. In practice, it is often not easy to detect these 
differences, so there are a number of additional criteria for the best-fit model.  
 
The first, most important, criterion is that all parameters of the model are statistically 
significant. Second, the indicators AIC (Akaike Information Criterion) and SBC 
(Schwarz Bayesian Criterion) are used to identify which model fit the data best. The 
lowest AIC and SBC indicate the most parsimonious model. Finally, each model needs to 
have residuals (error) normally distributed, that is, without any autocorrelation. For this 
reason, for each model the residuals were saved and an ACF/ PACF function was run on 
those residuals, to confirm that they had no memory.  
 
The ARIMA analysis is based on the concept of random disturbances or shocks in the 
process of each variable28. That means that between two observations, a disturbance 
                                                 
25 For an exhaustive discussion of stationarity see Gottman (1981, pp. 
60-66).  
26 For autocorrelation to exist in a series the value of the ACF/PACF 
needs to exceed two standard errors and the Box-Ljung test needs to be 
statistically significant. 
27 In the Appendix p. 2 exemplary ACF and PACF models are shown for each 
type of ARIMA model.  

 

28 Random shocks or disturbances are the same, and the terms will be 
used interchangeably throughout the dissertation.  
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occurs that affects the level of the series. This disturbance, or random shock, may be any 
factor which varies across time and interacts with the variable under study (McCleary et 
al., 1980). In effect, the ARIMA analysis creates a model of the variable in terms of its 
past and a current disturbance. There are three types of processes that can be modelled 
with ARIMA: autoregression (AR), moving averages (MA), integrated models (I).  
 
The AR e.g. ARIMA (1,0,0) models show that the value of the variable is a linear 
function of the preceding 1 or 2 (in models 2,0,0) values. Conceptually the model is one 
with “memory” in the sense that each value is correlated with all preceding values. Thus 
each shock or disturbance to the system has a diminishing effect on all subsequent time 
periods. The φ coefficient indicates how strongly each value depends on the preceding 
value. The formula of the model is:  

Value(t) = disturbance(t) + φ*Value (t-1) 
 
 The MA models e.g. ARIMA (0,0,1) indicate that each value of the variable is 
determined by the average of the current disturbance and the previous disturbance. So in 
an ARIMA (0,0,1) model a disturbance affects the process for the current week and the 
week after that, and then it abruptly ceases to affect it. For instance, negative MA values 
at short lags indicate a process that is influenced by shocks, and then moves back to its 
mean (Hollanders and Vliegenthart, 2008). In this sense, “the AR process is said to have 
a longer memory than the MA process” (Romer, 2006: 173, italics in the original). The 
coefficient of the process is called θ and shows how strongly each value is correlated with 
the previous disturbance. The formula of the model is:  

Value(t) = disturbance (t)+ θ* disturbance (t-1) 
 
The Integrated models -e.g. ARIMA (0,1,0)- were discussed above since they are models 
of non stationary variables. Substantially they reflect the cumulative sum of the shocks in 
each previous time period. Each value equals the previous value (which is the cumulative 
sum of changes/ differences in the previous stages) and some random fluctuation 
(disturbance). This type of process is the sum of all past disturbances, and in this sense 
the integrated models have ‘perfect memory’: they are the most sensitive to disturbances, 
since any shock (event) has a “permanent effect” (Hollanders and Vliegenthart, 2008; 
53), and not a diminishing effect (as in the AR-model). As discussed already, in a  (0,1,0) 
model the variable is differenced, and in  practice, this means that the mean of the 
variable drifts, and the variable is not stationary in its mean. The formula of the model is: 
Value(t) = value(0) + disturbance(1) + disturbance(2)+…+ disturbance(t) or simpler:  

Value(t) = value (t-1) + disturbance  
 
Apart from differencing, a further transformation that a variable might need is the log 
transformation. This is necessary when the higher the mean of the variable, the higher its 
variance. This is called autoregressive conditional heteroscedasticity (ARCH) and results 
in residual variance that is not stable over time (Vliegenthart, 2007). ARCH is also a 
specific modelling technique, but it was not used here. Instead I performed log 
transformation, to deal with non-stationarity in the variance. Whether or not a log 
transformation is required can be identified during the visual inspection: if the variable 
follows a cubic or other non-linear trend, a log transformation is required.  
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A variable that needs differencing (Integrated model) or log transformation is not 
stationary. In contrast, variables modelled by MA or AR have stationary underlying 
processes.  
 
For the analysis to become clearer, the distinction is drawn between the observed time 
series (the variable) and the process underlying this observation (Gottman; 1981: p. 61). 
In the context of this dissertation, for instance, the number of emails through the general 
list is the actual variable, and the everyday coordination of the team is the process 
underlying this variable. Therefore, the variable may fluctuate in time (e.g. 15 emails in 
week 1, 20 emails in week 2), but the underlying process may be stable in historical time 
throughout the period of observation (stationary).  
 
Even though ARIMA models have been criticised of being a-theoretical, each element of 
the analysis can help us understand the behaviour and dynamics of the variable. 
Especially given the importance of the time dynamics in complex dynamic systems, 
ARIMA models can be used in a fruitful way. A variable described with an Integrated 
model (0,1,0) is considered the most sensitive to random shocks, as each value is a sum 
of all past disturbances, and therefore contains “perfect” memory of all past disturbances. 
This can also be understood as path dependence of the initial conditions (shocks). The 
AR-model is less sensitive to random shocks, since each shock has a diminishing effect 
on the value of the variable over time. It has longer memory than a variable described by 
a MA-model, since in a MA-model, a random shock influences the variable at time t and 
time t+1 (if it is a 0,0,1 model) and then it abruptly ceases to influence it. So, a MA-
model has temporary short-term sensitivity to random shocks. When a variable shows a 
linear trend (that is, when it needs differencing), any shock/ disturbance has a permanent 
effect, whereas variables described with an AR-model, or a MA-model are mean 
reverting: how big the influence of the shocks may be at time t, the variable comes back 
to its mean (Hollanders and Vliegenthart, 2008). 
 
Finally, the ARIMA analysis may provide a model with more than one process. For 
instance, an ARIMA (0,1,1) may be identified as the correct model of the variable. This 
is the case when the differences of the values of the variable still have memory described 
by an ARIMA (0,0,1) model (McCleary et al., 1980). This means that the variable is 
differenced and the MA values indicate how random shocks in previous change scores 
influence current change scores.  
 
Once the variable has been modelled, this model can be expanded to include exogenous, 
explanatory variables. In practice, the SPSS ARIMA routine allows one to add 
explanatory variable(s) in the same model used to describe the dependent variable. In this 
way, a model is created for each dependent variable that describes it in terms of its own 
past, and the influence of an independent variable. Often, a change in the independent 
variable precedes (or is expected to precede) in time the change in the dependent 
variable. In these cases, it is necessary to include lagged values of the independent 
variable in the equation. To identify the appropriate lag length, as well as to identify 
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whether lagged (or contemporaneous) values should be included, the cross-correlation 
function can be used.  
 
Cross-correlations (CCF) perform the same function as correlations but are used for the 
identification of associations between two variables at different time lags: e.g. when we 
want to see whether a variable at time t=1 is associated with another variable at time t=2 
(or any other time lag). I used cross-correlations to establish whether lagged values of the 
independent explanatory variables should be added in a model of a dependent one, and 
what was the appropriate lag length. Further, cross-correlations between media variables 
were also conducted. A statistically significant negative cross-correlation between two 
media variables would mean that the more one medium is used, the less the other one is 
used, which may suggest a substitution effect, at least in short term. A statistically 
significant positive cross-correlation would mean that the more one medium is used, the 
more the other one is used as well, indicating a clear boosting effect.  
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Empirical Section 
 
The following section of the dissertation (chapters 5-8) consists of the empirical analysis. 
There are two chapters for each case study, the first focusing on the media configurations 
(chapters 5 and 7) and the second focusing on the collaborative practices (chapters 6 and 
8).  
 
Each case study starts with an introduction of the team (section A in chapters 5 and 7), 
and the subsequent sections in the two chapters correspond to the dimensions identified 
in the literature review (chapter 3). Thus, section B identifies the media configurations of 
each team and presents the interrelations between media that each team used and their 
functions. Section C presents the analysis of media use in time. These chapters answer 
the questions:  

How do collaborative working practices influence the frequency of media use? 
 
Chapters 6 and 8, present the analyses of a) status and decision making processes, b) 
conflicts, c) socializing, d) task allocation and coordination e) knowledge production. 
Furthermore, they integrate the findings with those about the media configurations 
(chapter 5 and chapter 7). They answer the question:  

How do differences among media influence collaborative working practices? 
 
The empirical section finishes with an epilogue (chapter 9), which addresses whether 
communication contributed to productivity in the two teams.  
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5. DELTA case study – Media configuration 

 

A. Introduction to the case study 
 
The DELTA team started working formally in May 2001 and existed formally until 
November 2003. The main aim of the project was to conduct a comparative study across 
the constituent countries of how the use of email influences organisational processes such 
as organisational identity and trust, participation in decision making, and policy issues. 
This study consisted of a survey and interviews on subsidiaries of the same international 
company in the four countries that DELTA members came from. In addition to this 
comparative study, the individual groups would also conduct smaller-scale local studies 
on the topic of the use of email in other organisations. That means that the intended 
output of the project was traditional academic output, based on a comparative study, as 
well as local studies.   
 
DELTA consisted of eight local groups in five different countries, whose main members 
and disciplines can be seen in Table 129. In order to indicate the relative size of the groups 
in a better way, it should be mentioned that there were at least two more people working 
in the periphery of DELTA in group 3, two more people in group 2, two more people in 
group 1, and two more people in group 4. So, group 1 and group 3 were the biggest 
groups in terms of members participating, whereas group 6 and 7, the smallest groups, 
consisted of only one researcher each.  
 
As indicated in the table (Table 1) most members had a similar background in the broad 
area of social sciences, even though their specialties were different. We would expect, 
therefore, the groups to have an overall similar attitude towards the topic of the project, 
with differences resulting from their specialties.  
 
Another difference between the groups was the extent to which there were prior relations 
between them. This, as indicated in the literature review plays a role in the group 
dynamics. Mario, Yiannis and Jan, had previously collaborated in another EU-funded 
research project; James had a long working collaboration with Markham, which also 
resulted in co-authored publications. Also Jan and Barry had met before in conferences. It 
is expected that these previous working relations would influenced the group dynamics. 
At the level of the individual members, the main difference was in their status 

                                                 

 

29 The distinction into groups is based on their geographical 
distribution and their tasks in the project. Group 8, was listed as a 
partner of group 1, but was based in an American university and had 
different status and responsibilities from Group 1, which made me 
distinguish them in a different group. Group 2 was based in the 
beginning of the project in a private research institute, and then in a 
University Department with Yiannis still being the coordinator, and the 
tasks of the group remaining the same. 
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(coordinators or researchers), which was determined by the type of affiliation they had to 
their respective institutions. This is also noted in the table below.  
 
GROUP INSTITUTION MEMBERS DISCIPLINARY 

BACKGROUND 
Group 1 University in 

country1 
Coordinator of the 
project 

Mario (coordinator) 
Andriana, Barbara, Paolo 
(researchers), Marco 
(administrative manager) 

Organizational studies 

Group 2 University in 
country2 

Yiannis (coordinator) 
Irene (researcher) 

Mathematics (Yiannis) 
Communication science 
(Irene) 

Group 3 University in 
country1 

Franco (coordinator) 
Carolina, Buena (researchers) 

Business administration 
and IT 

Group 4 University in 
country3 

Markham (coordinator) 
Jan (coordinator, beginning) 
Harm (researcher) 

Social psychology and 
social informatics 

Group 5 University in 
country4 

James (coordinator) 
Jeremy (researcher) 

Social psychology and 
CMC 

Group 6 University 
research centre in 
country4 

Sophia (researcher) Ethnography of 
communication 

Group 7 University in 
country3 

Karin (researcher) Virtual teams 

Group 8 University in 
country5 

Barry (supervisor) 
Xiao (researcher) 

Knowledge networks  

 
Table 1: Groups and main members of the DELTA team 

 
Initial task allocation 
 
The initial allocation of tasks between the groups as recorded in the contract of the team, 
reflects an integrative collaboration (Hara et al., 2003), without a distinctive division of 
labour. All groups, apart from group 8, would be involved in most stages of the project: 
the definition of the research questions, the literature review, the data gathering, the data 
analysis, and the writing of the reports. Therefore, we would expect an integrative type of 
collaboration emerging with sharing of ideas, close collaboration for the development of 
the design and common ideas to the project.  
 
This task allocation in person months can be seen in the next table (Table 2). The last row 
shows the percentage of person months of the work package leader, indicated in bold. 
The last column presents the percentage of participation of each group in the project 
resources (person months). Here it can be seen that almost all groups participated in the 
substantive work packages (WP2: literature review; WP3: preparation of the fieldwork; 
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WP4: data gathering; WP5: data analysis)30, and the percentage of the leading groups in 
these work packages did not exceed 30%. Overall, this task allocation, with almost all 
teams participating in all stages of the project is expected to lead to an integrative type of 
collaboration. 
 
  WP1 WP2 W3 WP4 WP5 WP6 WP7 WP8 Total Total % 

Group 1 15 7 4 10 8 5 2 9 60 29% 

Group 2 1 3 4 8 5 1 3,5 4,5 30 14% 

Group 3 1 2 2 3 5 3 0,5 14,5 31 15% 
Group 4 1 3 6 5 5 2 0,5 3,5 26 13% 

Group 5 2 7 3 5 7 1 0,5 3,5 29 14% 
Group 6 1 1 3 10 1,5 0 0,5 2 19 9% 
Group 7 0,5 0,5 2 4 3 0 0,5 1,5 12 6% 
Total  21,5 23,5 24 45 34,5 12 8 38,5 207 100% 
Leader % 70% 30% 25% 22% 23% 42% 44% 38% 29% 29% 

 
Table 2: Initial task allocation in DELTA 
 
Moreover, there were two technical work packages, WP6, where only groups 1-5 would 
contribute to and WP7, where mainly groups 1 and 2 would contribute to. Another point 
that should be noted is the distribution of project resources, which indicates that groups 6 
and 7 had a more peripheral role in the project than the rest of the groups. We would 
expect, therefore, that in the dynamics of the collaboration groups 6 and 7 would also 
show different patterns, also given the fact that they did not participate at all in work 
package 6.  
 

In conclusion, the dynamics of the collaboration in the team are expected to be influenced 
by a number of variables. The team focused on traditional knowledge production, with 
members from different specialties within the broad social sciences, which would result 
in a similar attitude and more or less equal distribution of expertise towards the topic of 
the project. Groups 4 and 5 on one hand and groups 1 and 2 on the other would maybe 
show patterns of closer collaboration, due to their prior relations. The task allocation is 
expected to result in an integrative type of collaboration, with the participation of all 
groups in the research design and the exchange of ideas, with a different behaviour of 
groups 6, 7 and 8, which were more peripheral in the allocation of resources.  

In what follows a short history of the team is presented, which can contextualise the 
collaboration and communication patterns in the following sections.  

 

                                                 

 

30 Work package 1 (Management) and work package 8 (Dissemination and 
Exploitation) are considered administrative work packages. 
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History of the team 
 

The DELTA project was largely formed by the latter project leader, Mario31. The idea 
was born in a conference where he met Karin, and after the conference, Mario 
approached Yiannis, and Jan, having worked with both of them in a previous EU-funded 
project. Mario also contacted James and Barry (who he hadn’t met before) via email, 
because of their reputation in the field of computer-mediated communication. James 
informed him of Markham, another renowned researcher in their field, with whom he had 
collaborated before in the past. Markham also belonged to the same university as Jan. 
Sophia took the initiative of contacting Mario, after being informed about the project idea 
by her boss, who was invited by Mario as he knew him before. Finally, Franko was also 
contacted as he belonged to Mario’s personal network, since they knew each other before 
the project. The team was formed.  

 

This study begins with the closure of the research team in the sense of a closure in the 
means of communication. The partners who decided to write the proposal started 
communicating with a closed emailing list, which Yiannis provided (August 2000). 
Shortly after that (week 3), the team met face-to-face to work on the details of the 
proposal, and decide on the distribution of resources. The first two months the team 
worked on the project proposal, following the initial interest expressed by the European 
Commission officers in their project, and their suggestions for changes in a review 
meeting in Luxemburg (week 5).  The final documents were sent to the project officer in 
week 10. After this stage, there is an interim period until week 36, during which the team 
waited for the final signature of the officers to start with the project. 

 

The project officially started in May 2001 (week 36) when the project documents were 
signed by the European Commission officer and the team met for the first official 
meeting, which would prepare the work. From May until the end of September (week 58) 
the team was preparing the literature review (WP2). In parallel, members also worked on 
WP6, WP7 and WP8. In the following meeting (week 55) the literature review was 
discussed and work on WP3 started, with discussions about the specification of the 
research design.  

 

From week 59 (October 2001) and until around week 85 the team prepared the fieldwork, 
trying to get access in organisations and companies and preparing in parallel the research 
tools (interview schedule and questionnaire). The finalisation of the research tools 
continued some time after that, but after week 85 the groups also started gathering their 
data. However, as the main thrust of the fieldwork was an online survey administered to 
the same company in all countries involved, the preparation of the fieldwork continued 
until week 128 when the online questionnaire was finally ready. This was the stage that 
group 8 contributed to the project, as its task was to implement the online questionnaire.  

                                                 

 

31 I use Rasters (2004) as a secondary data source for the description of the project formation.  
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After that and until week 144, the groups finished with their data collection, and in the 
meeting in week 147 the team discussed the task allocation for the data analysis. In the 
next stage, until week 166 the analysis was performed and the groups wrote their 
contributions to the final deliverables. The results of the project were presented in an 
open conference that they organised (week 165), which was also the last meeting of the 
team. After that meeting, some team members finalised pending contributions, mainly on 
reports of the analyses, as well as pending administration documents.  

In the eyes of the funding agency, the DELTA project was a success: not only were most 
deliverables sent timely to the project officer32, but their quality was also assessed as 
satisfactory33.  

The stages of the project correspond to the linear research design the team followed. 
Even though WP7 and WP8 were conducted throughout the whole project, WP2, 3, 4, 5 
and 6, which represented the actual fieldwork, were consecutive. In the stages presented 
above, the period between week 36 and week 58 represents the completion of WP2; the 
period between week 59 and week 85 roughly follows the work conducted in WP3; week 
85-week 144 is the period during which data was gathered; and in the period between 
week 144 and week 167 WP5 and WP6 were completed.  

 

                                                 
32 Out of the 45 declared deliverables to the project officer, only for 
eleven a revised delivery date was requested to the project officer, 
and ten of them were sent within less than a month from the revised 
delivery date.  

 

33 Only one deliverable was returned back for revisions, in the 
beginning of the project. 
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B. Media functions (qualitative analysis)  
 
As discussed in chapter 3, it is still an unresolved issue whether communication media 
substitute each other; more specifically whether ICTs substitute more traditional media of 
communication (telephone, post, meetings). The main assumption here is that media with 
similar functions (interactional settings) may substitute each other, whereas media with 
different functions cannot substitute each other (Vasileiadou, 2003; Vasileiadou and van 
den Besselaar, 2004a; 2006). Following this assumption, I use qualitative analysis to 
identify the functions of the media used by the DELTA team. In this section, I focus on 
the role and functions of communication media, their ‘identity’ as constructed by the 
collaborative practices (Nardi and O’Day, 1999). Therefore, this analysis helps me 
answer the following questions: What are the types of media used in the team? What are 
the functions the media support? 
 
The medium used predominantly for coordination, and everyday information exchange 
by the DELTA team was the general emailing list, whose maintenance was the 
responsibility of group 2. All members of the team had access to it. The general emailing 
list was used for all working processes: decision-making processes, tensions and 
conflicts, socializing, task allocation as well as for output production. Its role in output 
production was twofold: first attachments through the general list were used for the 
exchange of draft papers, and substantial comments; second, the general list was used as 
a data source for the monitoring and self-observation of the team (task of WP7).  
 
The management list, on the other hand, supported fewer functions. First, its access was 
restricted to the managerial board: the coordinators for each group, or the members 
representing their local group. It had, in this way, a more formal role than the general list. 
It was used mainly for decision-making processes, and tensions and conflicts, whereas 
the topics discussed were managerial (contract, budget allocation etc) or decisions about 
meetings. Often an issue would move from the general list to the managerial list, as it 
became sensitive for some members.  
 
Apart from the use of these two lists, personal emails were also used between the 
members of the team. They were used for decision-making processes and especially on 
sensitive, controversial issues, (e.g. during the discussion on the budget allocation) for 
negotiations during conflicts and their resolutions (e.g. during the tension between 
Yiannis and Mario for the budget of group 2), for socialising at a personal level, for task 
allocation (especially between subgroups) as well as output production (e.g. for the 
finalisation of the research tools, or during the data analysis). In short, they had all 
functions that the general list fulfilled, only at a personal or bilateral level.  
 

 

The DELTA team, moreover, used an online blackboard for document sharing, which 
was initially the responsibility of group 3 (also maintaining the website) and later group 
4. The online blackboard played a role in decision-making processes (limited), task 
allocation (especially through the uploading of the minutes of the meetings) and for 
knowledge production. It was the formal repository of data of the team and also of 
finished versions of reports and deliverables, whereas the attachments of the general list 
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were generally used for work in progress. A few times it was also used for the uploading 
of comments and substantive feedback on texts. Generally its use was rather formal, with 
team-wide decisions on who would upload what type of documents, in which content 
area.  
 
The website, on the other hand, was used more for the presentation of DELTA to its 
environment (organizations under study, evaluators, project officer etc), than anything 
else. Indeed its public relations role was emphasized not only by group 3, which was 
responsible for it, but also by the evaluators of the project, and the project officer. Its 
restricted area (members’ area) was used to a limited extent for task allocation and 
knowledge production, as documents such as minutes of the meetings, draft papers and 
final deliverables were uploaded there. The use of the members’ area never acquired the 
status of the blackboard as the formal repository of documents, however, and only a few 
documents were uploaded there.  
 
The phone was also part of the media repertoire of the team, even though it was rarely 
used. Its use seems to be related with decisions on sensitive urgent issues, for instance 
during the discussion of the budget in the first few weeks, or the resolution of conflicts, 
for instance during the unclear position of group 2 in the team.  
 
Meetings also belonged to the media configuration of the team, According to the 
contract, “[s]cientific meetings – those at the beginning and at the end of any WP – are 
organized by the hosting Contractor, and chaired by the Wp leader.” In general meetings 
had a rather formal character:. “The minute of the meeting will be done by each 
corresponding WP leader. …The minute of Management Meetings are done by the Co-
ordinator. Any kind of minute shall be transmitted by e-mail to the parties within fofteen 
[sic] (15) calendar days after the meeting, and considered as accepted if, within 15 
calendar days from the receipt, no Contractor has objected in a traceable form to the Co-
ordinator” (contract). The agenda-setting for each meeting was also formalised: each WP 
leader proposed the issues for discussion under his/her WP and asked for specific amount 
of time. In general, these rules were followed. This shows that meetings in general had a 
rather formal character in the DELTA team. 
 
Meetings were used for decision-making processes, the resolution and emergence of 
tensions and conflicts, socializing, task allocation and coordination, and also knowledge 
production (limited). The main functions, however, were decision-making processes and 
task allocation and coordination. It is indicative that the decisions mentioned in the 
minutes of the meetings, most often related to coordination than to scientific issues. 
Finally, meetings also functioned as a socialization mechanism: during coffee breaks and 
dinners, the members exchanged opinions on a variety of issues, made jokes etc. Photos 
of the team were taken and sent around through the emailing list afterwards. In this way, 
the meetings also helped in creating and maintaining a team identity.   
 
Finally, the last medium used by the team, only in the beginning was chat, which was 
used for decision-making processes and task allocation and coordination, but very limited 
(three times). Its use never picked up, and it was soon abandoned, even though a few 
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members, especially Yiannis and Karin, were eager to establish it for team-wide or 
subgroup-wide communication.  
 
In sum, the team used the general emailing list and its attachments, the managerial list 
and its attachments, personal emails (single-or multi-addressed), blackboard, website, 
fax, post, phone, meetings and chat. The general list was used for all working processes, 
in a rather informal way; the managerial list was mostly used for decision-making 
processes and conflicts, and was restricted to the representatives of each local group. 
Personal emails were also used for all working processes, at a personal and bilateral level. 
The blackboard had a rather formal and regulated character and was used for task 
allocation and coordination and for exchange of output. The website was used mainly for 
external communication of the team, and limited, for task allocation and output 
production. Fax and post were also used for external communication of the team. The 
phone was used for decision-making processes and during conflicts. Meetings had a 
rather formal character and were used for all team processes, and mainly for decisions 
and task allocation. Finally, chat was used very limited for decisions and task allocation.  
 
What is important to note is the stability of functions that each medium supported through 
time. From the beginning of the team, meetings were conducted in the same way, with 
formal elements, supporting decisions on procedures, division of tasks and coordination, 
socialising and conflict resolution. The same holds for the other media: the functions that 
the emailing list supported in the team remained stable through time: there were 
socialising activities from the beginning, during the course of the project, and its end. The 
managerial list was used for decisions and conflicts also throughout its existence. This 
stability of functions of the media throughout the team’s history is important to 
understand the media configuration of the team, and will be further discussed in 
combination with the results of the quantitative analysis (next section).   
 
There are three distinctions that can help us understand the functions that media 
supported. First, there are media for internal communication (emailing list, management 
list, blackboard, meetings, personal emails and to a lesser extent chat, phone and fax) vs. 
media for external communication, that is, communication between the team and its 
environment (website, personal emails, post, review meetings). Second, there is the 
distinction between team-level communication media (emailing list and its attachments, 
meetings, blackboard, website) vs. personal communication media (personal emails, 
phone, fax, and chat). Third, there is the distinction between different working processes 
that each medium sustained. Thus, the functions of media in DELTA can be 
conceptualised along these three axes (Table 3).  
 
This table summarises the results of the qualitative analysis and will provide the basis for 
understanding the quantitative analysis conducted in the following section. The next 
section traces the use of communication media in time and answers the questions: How 
does the use of media change in time? Which collaborative events influence the use of 
media? The media analysed include the two mailing lists, their attachments, the 
blackboard, and the meetings, which represent the media used for team-wide, internal 
communication.  
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MEDIA INTERNAL/EXTERNAL PERSONAL/TEAM-

LEVEL 
WORKING 
PROCESSES 

General list internal team all 
Management list internal team Decisions, tensions 
Website both team Task allocation, 

output production 
Blackboard internal team Task allocation, 

output production 
Meetings internal both all 
Personal emails both personal all 
Phone both personal Decisions, tensions 
Chat internal personal Decisions, Task 

allocation 
Table 3: Functions of media used by DELTA 
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C. Dynamics in time 
 
In this section I identify the dynamics of media use through time. The research questions 
to be answered are: How do working processes of research collaboration influence the 
frequency of media use? What is the media configuration of the team? How does the 
frequency of media use change through time?  
 
First, graphs of the distribution of the frequency of each medium in time were produced. 
This helped identify how the frequency changed through time, and possible trends of the 
variable.  

 
 
Figure 3: Distribution of emails in the general list over time 
 
In Figure 3 the distribution of emails through the general list is presented. The use of the 
emailing list seems to be divided in three periods of steady increased use between two 
shorter periods of low use: week 1 – week 10 (approximately); week 28 – week 93; week 
107 – week 171. The first period corresponds to the finalisation of the proposal, with 
infrequent use when the team waited for the project to start formally. From week 27 
onwards the team received the news of approval and started organizing the kick-off (first) 
meeting. This period finishes approximately in the end of May 2002 (week 92). Then, the 
frequency of emails drops again, maybe following the slack in work during the summer 
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months34. And from week 109 onwards, the frequency of emails picks up again, until the 
formal end of the project (November 2003). So, the frequency of emails in the list follows 
the common work carried out. The distribution of the frequency of the general list is more 
or less even through time. 

 
 
Figure 4: Distribution of emails in the management list over time 
 
The distribution of the emails in the management list (Figure 4) shows a negative trend 
over time, as the frequency of emails drops35. After its introduction, the use of the list 
increased quickly and then it gradually declined. This could indicate two things: either 
that the functions of the management list were transferred to another medium 
(substitution) or that the functions became less relevant in the course of the project. It 
could be the case that there was no need for discussion of managerial issues as time went 
by, a possible learning process of administration and management issues. The distribution 
of the variable suggests that the higher the values of the variable, the higher its variance 
(especially visible in the period between week 47 and week 67). This indicates that a log 
transformation would be necessary.  
 
                                                 
34 The first summer there doesn’t seem to be a much lower use of the 
emailing list, maybe because the team was preparing the literature 
review and the second meeting, and the last summer the team was busy 
with the analysis of the data that they had just collected. 

 

35 Even though at first glance the trend seems to be linear, the 
variable can be better explained (higher Rsq) as following a cubic 
trend. This analysis can be seen in the Appendix (pp. 8-9), and it is 
noted here to explain why an ARIMA with an integrated component did not 
fit the management list. 
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Figure 5: Distribution of documents uploaded on the blackboard over time 
 
Figure 5 presents the uploading activity on the blackboard. The uploading activity seems 
evenly distributed in time in the periods that the blackboard was technically available and 
no specific trend can be identified. 
 
Figure 6 presents the number of attachment sent through the general emailing list, which 
seems to follow the frequency of the emails. We can again see the three periods of 
increased use, between two short periods of lower use, which were identified in the 
frequency on the emailing list. This suggests that the attachments also followed the 
common work carried out. The distribution of the variable is also more or less even in 
time, and no trend can be identified.  
 
Finally, Figure 7 presents the distribution of the attachments in the management list. It is 
clear from the graph that there were not many attachments sent through the management 
list, and the activity is sparse.  
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Figure 6: Distribution of attachments in the general list over time 
 

 
Figure 7: Distribution of attachments of the management list over time 
 
After this examination of the frequency of media use in time, I now turn to perform 
ARIMA analysis (pp. 3-5 Appendix). First, the variables were checked for stationarity. In 
the Appendix (p.5) Table 2 shows the results of the Augmented Dickey-Fuller test for the 
variables. It shows that the DELTA media variables have mean-stationarity, and no 
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variable needs differencing (as the p value is smaller than 0.01 which means that the null 
hypothesis of non-stationarity can be rejected).  
 
I computed the autocorrelations and partial autocorrelations (ACF/ PACF) of the 
variables. The analysis revealed significant autocorrelations for the general list, and its 
attachments, the managerial list and its attachments. For the meetings and the blackboard 
there is no significant autocorrelation at any lag, which indicates that there is no influence 
of the past on their use.  
 
The autocorrelations in the series show the extent to which their present values depend on 
their past. So, meetings, and the use of blackboard have no memory, and their present use 
is not influenced by their past. This could be related to their formal function: as the 
qualitative analysis showed, both media had a formal character: meetings for 
coordination and the blackboard for the exchange of data and final documents. It could be 
the case that the more formal a medium is and the more prescribed its use, the less its use 
is determined by its history or past. In contrast, the activity in the two lists, whose use 
was not regulated, revealed memory. 
 
The research question addressed in this section is how collaborative processes influence 
the frequency of communication media. At first stage, linear regressions were performed, 
with each communication variable as dependent variable, and all collaboration variables 
as independent variables. This was done to identify which independent variables 
influence in a statistically significant way the frequency of communication media. The 
analysis (Appendix pp. 6-7) shows that: socialising, decisions and output production were 
contemporaneously positively related to the general list emails and its attachments 
(controlled for other collaboration variables); and decisions were positively related to the 
managerial list emails and its attachments.  Therefore, these variables were included in 
the multivariate ARIMA models of the media frequencies. 
 
Further, cross-correlations were performed between the communication media, meetings, 
deadlines, and collaboration activities, over four lags. In Chapter 3 it was discussed that 
meetings and deadlines were expected to increase the frequency of media beforehand. 
The cross-correlations tested whether there were relationships between values of the 
collaboration variables (independent) and lagged values of the media variables 
(dependent). In the Appendix (p. 8) I show the cross-correlations which exceed 2 
standard errors. For the following analysis I include the variables with the highest cross-
correlation coefficient. On the basis of these analyses I included in the multivariate 
ARIMA models the following independent variables:  meetings leading 1 week, and 
deadlines leading 3 weeks for the general list and its attachment. It is noted that the other 
relationships between the independent collaboration variables and the dependent media 
variables were contemporaneous: a decision in week t would increase the emails sent 
through the list that same week.  This indicates a short-term impact of these independent 
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variables on media frequency. Indeed, no previous research suggested a lagged impact of 
any collaborative process on media frequency36.  
 
Finally, a suitable ARIMA model was identified for each variable with memory, which 
included the independent variables indicated in the preliminary analyses (OLS 
regressions and cross-correlations). As the following tables will show, some of the 
variables identified in the preliminary analyses as independent, become statistically 
insignificant when inserted in the ARIMA.  
 
 Estimates Std Error t p value 

MA1 -0.061 0.102 -0.597 0.552 

MA2 -0.350 0.103 -3.391 0.001 
Output production 2.171 0.478 4.541 0.000 

Decisions 0.266 0.475 0.560 0.577 
Socialising 0.708 0.564 1.256 0.212 

Meetings (t+1)  0.260 0.071 3.691 0.000 

Deadline ( t+3) 1.383 0.397 3.485 0.001 

Blackboard 0.414 0.133 3.127 0.002 

Constant -0.016 0.588 -0.028 0.978 

Table 4: ARIMA model for general list attachments 
 
Table 4 shows that the multivariate model for general list attachments is ARIMA (0,0,2) 
with θ2=-350. Moreover, output production results in an increase of attachments by two 
attachments; coming meetings the following week also increase the exchange of 
attachments, as well as a coming deadline in 3 weeks37. This is reasonable to expect 
since, a deadline in week t, would mean the documents needed to be sent to the 
Commission that week, therefore, it would probably be sent to the project manager a 
week in advance, and it would be exchanged as work in progress 3 weeks in advance of 
the deadline. Finally, more attachments are also exchanged when documents are 
uploaded through the blackboard. Decisions and socialising were included in the model 
because they were indicated by OLS as independent variables; however, when inserted in 
the ARIMA they become statistically insignificant.  
 
Table 5 shows that the multivariate model for general list is ARIMA (0,0,1) with θ=-234. 
When there is a decision taking place, it results in approximately three more emails being 

                                                 
36 A critical reader may suggest that I do not take advantage of the 
possibility that ARIMA gives to identify an independent variable that 
precedes in time the dependent. However, if that was the case with the 
variables here, it would have shown in the cross-correlations that were 
conducted. This could suggest that a lower aggregation level of the 
data might have provided different results. However, no theoretical 
reason or previous empirical result justifies it.  

 

37 I remind that decisions, conflicts, output production, socializing 
are dichotomous variables (presence coded 1; absence coded 0) 
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sent through the list; socialising results in 9 additional emails through the list; and output 
production results in 5 additional emails through the list. Further, a meeting the next 
week increases the exchange of emails. This is consistent with observations of the team, 
which exchanged a number of additional emails before a meeting to coordinate the 
meeting place, agenda, exchange of work etc. As expected, when documents were 
uploaded on the blackboard, it resulted in exchange of emails. As suggested in the 
methodology chapter (chapter 4), whenever a member uploaded documents, she sent an 
email through the general list to notify the rest of the team. Here again, the impact of 
deadlines three weeks ahead becomes statistically insignificant.  
 
 Estimates Std Error t p value 

MA1 -0.234 0.099 -2.360 0.020 

Decisions 3.782 1.908 1.982 0.050 

Socialising 9.624 2.209 4.357 0.000 

Output production 5.590 2.004 2.790 0.006 

Meetings (t+1) 0.822 0.294 2.800 0.006 

Deadlines (t+3) 2.684 1.628 1.648 0.103 

Blackboard 1.112 0.573 1.941 0.055 

Constant 1.701 2.382 0.714 0.477 

Table 5: ARIMA model for general list 
 
 
 Estimates Std Error t p value 
MA1 -0.225 0.090 -2.501 0.014 
Decisions 2.263 0.712 3.179 0.002 

Constant -3.540 0.529 -6.694 0.000 

Table 6: ARIMA model for logged management list 
 
Table 6 shows that the multivariate model for the management list is ARIMA (0,0,1) with 
θ=-225 and log transformation, indicated already in the visual inspection. Further, 
decisions increase the exchange of emails through the management list, by approximately 
2 emails.  
 
 Estimates Std Error t p value 
MA1 -0.377 0.090 -4.211 0.000 
Decisions 0.553 0.231 2.395 0.018 

Constant 0.342 0.191 1.786 0.077 

Table 7: ARIMA model for management list attachments 
 
Finally, Table 7 shows that the multivariate model for the management list attachments is 
ARIMA (0,0,1) with θ=-377. Decisions somewhat increase the exchange of emails 
through the managerial list.  
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All the variables are described with (0,0,1) MA models, except from the attachments of 
the general list, which are described with a (0,0,2) MA model (for the univariate 
specification of the models see Appendix p. 11). As noted in chapter 4, the MA-models 
indicate that each value of the variable is determined by the current disturbance and the 
previous disturbance. According to the results obtained here, the use of the two emailing 
lists and their attachments are affected by shocks in the short term, with the general list 
attachments having a longer memory than the other variables. That means that a shock 
would influence the use of the managerial list for two weeks, and then it would stop 
influencing it. For the case of general list attachments, the ARIMA (0,0,2) model 
indicates that the current value is influenced by the error value lagged two time periods: 
the exchange of work as a process has a longer memory.  
 
Moreover, in the models for these media the coefficient (θ) is negative, which means that 
the disturbance has a reverse effect on their use the following week. So, a shock in week 
20 may increase the use of the managerial list that week, but in the following week the 
variable would move back to its initial values (equilibrium) and the shock would be 
corrected for (Hollanders and Vliegenthart, 2008).  
 
If we conceptualise the DELTA team as a complex system, we can understand the 
negative coefficient of the shocks on the system reflecting negative feedback loops in the 
system: the influence of a random shock is offset the following week. Miller and Page 
(2007) suggest that systems that settle into equilibrium tend to include primarily negative 
feedbacks, and those systems tend to be stable and predictable (p. 75). Indeed, the 
stability of the functions of the media, and of their frequency distribution in time reflects 
this. The existence of negative feedback loops was already hypothesised in chapter 2 
(section D), and it was related to systems with low degree of complexity.  
 
In addition, the moving average models indicate a certain stability of the variables over 
time, as the influence of external “disturbances” is only in the short term,. In this sense, 
the use of the two lists and their attachments in DELTA follow rather stable patterns in 
time. The managerial list did require a log transformation, which means that the 
underlying process of the variable was not stationary38. However, the process underlying 
all other media variables was stationary.  
 
So which collaborative processes influence the frequency of communication media in 
DELTA? The results of the ARIMA analyses in the previous page suggest that decisions 
systematically increase the frequency of the general list, the management list and its 
attachments. Especially for the general list its increase is approximately four emails more, 
when decisions take place. Further, socialising and output production also influence 
substantially the use of the general list, by an increase of approximately ten and five 
emails respectively. It is interesting to note the fact that socialising is the activity that is 
the most influential for the use of the general list. Finally, output production also 
increases the sending of attachments substantially.  
                                                 

 

38 A series requires log transformation when the variance of a series 
decreases (or increases) as the mean of the series decreases (or 
increases) (McCleary et al., 1980: 52).  
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In addition, the analyses also show that meetings led to an increase of the general list and 
its attachments one week before. Also, deadlines increased the exchange of attachments 
three week before. In anticipation of meetings, the team members sent each other their 
work, as well as information about the coming meeting. It is interesting to note that even 
though the use of the general list preceded meetings, it doesn’t mean that it “causes” the 
meetings to happen. Indeed, causality is here reversed: something that happened later 
caused a prior event. In this respect, we can understand the team as an anticipatory 
system: it expects the meeting to take place and increases its frequency of communication 
in anticipation of the coming meeting and deadline (Rosen, 1985).  
 
Finally, in order to identify which processes influence the uploading of documents to the 
blackboard, I run linear regression (Table 8), since the variable did not show any 
statistically significant autocorrelation (ACF/PACF). Table 8 indicates that conflicts 
increased uploading of documents on the blackboard (by 1 additional document), as well 
as the meetings. Indeed, the observation of the team has shown that one week after the 
meeting, the minutes of the meeting, and other decisions and agreements would be 
systematically uploaded on the blackboard.  
 
 Unstandardized 

Coefficients 
Standardized 
Coefficients 

t p value 

  B Std. 
Error 

Beta   

Constant 0.653 0.169  3.873 0.000 

Conflicts 1.228 0.430 0.268 2.856 0.005 
Meetings (t+1) 0.131 0.054 0.226 2.402 0.018 

Table 8: Linear regression of blackboard uploads 
 
Moving to the issue of possible substitution between communication media, a possible 
substitution effect (in the short term) could be indicated if the use of one medium was 
negatively correlated with the use of another medium. Moreover, a clear boosting effect 
would be indicated if the use of one medium was positively correlated with the use of 
another medium. As the analysis showed, meetings boost the use of the general list and 
its attachments one week before, and the use of blackboard one week after.  
 
It seems that members exchange documents to be discussed in the meetings, as well as 
the agenda of the meetings one week before each meeting. After a meeting, the decisions 
made and the texts finalised during the meeting are uploaded on the blackboard.. 
Meetings also increase the use of the general list one week before: an examination of the 
data shows that this is not only related to the attachments sent, but also to questions and 
answers about the logistics of the meeting: time and place, different hotels etc.  
 
Furthermore, document uploads also increase the use of the general list and the exchange 
of attachments through the general list. This indicates that media in the team reinforced 
each other. The lack of a statistically significant negative correlation between the 
managerial list and any other medium suggests that there probably was no substitution of 
the managerial list in the long term by any other medium (as hypothesised during the 
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visual inspection). The functions of the management list were probably more relevant in 
the beginning of the project than in the end, with more communication about managerial 
and administration issues in the beginning of the project than in the end. Indeed, initial 
questions and clarifications about the administration documents (progress reports, cost 
statements etc) through the managerial list disappeared at a later stage. This indicates that 
aspects of management and administration of the project became a routine activity: there 
was a learning process of managerial and administration activities.  
 
What do these analyses tells us about the media configuration in the DELTA team? The 
team used a variety of different media for internal and external, team-wide and personal 
communication to support different functions. The media used the most were the general 
list, the managerial list and meetings. The functions that the media supported were stable 
throughout time and there was no differentiation in periods according to these functions, 
since decisions, socialising etc occurred throughout the whole history of the team. 
Moreover, the frequency of media use was distributed evenly over time, with the 
exception of the management list, whose frequency decreased over time, probably due to 
learning effects. So, the team managed to create and sustain a more or less stable media 
configuration, without any sudden changes, with respect to the types of media used, the 
functions the media supported and the even distribution of the frequency of media use.  
 
This stability was reflected by the MA models with negative coefficients describing the 
media variables, with the effect of random shocks being offset in subsequent periods, and 
a return to equilibrium taking place. So, how does the frequency of media use change 
through time? In the theoretical section it was argued that different media would show 
different dynamics in time. Here there were two types of media: the ones without 
memory (meetings and blackboard) whose use was highly formalised, and the ones with 
memory, which followed the same MA model: short term influence of previous and 
current random disturbances. 
 
Which working processes influenced the use of media? Decisions increased the 
frequency of the general list, the management list and its attachments. Socialising and 
output production also increase substantially the use of the general list. Output production 
increased the sending of attachment substantially. Finally, deadlines increased the 
exchange of work through the general list three weeks in advance.  
 
This chapter focused on the dynamics of media configuration and how collaboration 
practices influenced the frequency of media use. The next one emphasizes how working 
practices of the DELTA collaboration are influenced by differences among media. 
 

 
115 

 



 

 
116 

 



 

6. DELTA case study - Collaborative practices 
 
This chapter draws on the analysis of the previous chapter, as well as new analysis to 
answer the research question How do differences among media influence the working 
practices in research collaboration? It is divided in five sections, corresponding to the 
five issues addressed in the literature review (chapter 3): decision-making processes, 
conflicts, socialising, coordination and task allocation, and output production.  

A. Decisions 
 
The literature review on the influence of different media on decision-making processes 
showed that it is still an open question. Some argue that the use of ICTs alleviates status 
differences between the participants (as an intervening variable influencing the decision-
making processes), making thus research collaboration processes more participatory 
(Walsh and Roselle, 1999; Finholt, 2003). Others disagree (Matzat 2004), and suggest 
that ICTs tend to reinforce the organisational hierarchy (Ducheneaut, 2002). Here, I first 
explore the extent to which ICTs are used in a different way by central and peripheral 
researchers. The use of communication media is studied with regards to two different 
dimensions, the frequency of use of ICTs, and the initiation of communication (see 
Shinn, 1982). We would expect that central members in the team would participate more, 
and that they would be the ones initiating communication, rather than peripheral 
members39. Next, I explore how decisions were taken in the DELTA team, and examine 
whether decision-making processes through certain media were more inclusive than the 
ones through other media.  
 
General list 
 
Contrary to expectations, peripheral researchers participated more in the general list than 
coordinators. If we only take the active members of the list, there are 139 emails per 
coordinator, on average, and 158 emails per researcher on average40. The increased 
participation of the researchers could be explained by the role of the list for general 
working-related communication and coordination of work: since they were doing the 
main bulk of the work of the project, their extensive participation can be explained. But 
do researchers participate more in the emailing list over time? Figure 8 shows the relative 
dominance of the coordinators over the period of 40 months in the emailing list41.  
                                                 
39 It is reminded that the distinction between peripheral and central 
researchers relates to the status of the members in the team. In this 
way, peripheral refers to younger researchers, not responsible for the 
management or the coordination of the project according to the EC.   
40 This is taking only people sending at least 27 emails (1% of the 
list), to avoid overrepresentation of researchers who left after some 
stage in the project.  

 

41 This figure presents the number of emails per coordinator divided by 
the number of emails per researcher each month. Time is here measured 
in months, and the line presents the moving average trend line of the 
data (period 2). 
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Figure 8: Relative dominance of coordinators in the emailing list 
 
 
When the line is above 1, that means coordinators dominated the list, whereas when it 
goes below 1, researchers dominated the list. Overall, coordinators dominated the general 
list in a limited time period, only in the first phase of the formal start of the project. This 
means that their participation was more extensive during the setting up of the research 
design, and the literature review, which indicates a certain division of labour. This will be 
discussed further in the section about task allocation. Their dominance in the last 2 
periods could reflect their overall responsibility for the finalization of all tasks of the 
project.  
 
The project coordinator, Mario, accounted for 9,5% of all emails, and his participation 
was substantially larger in the beginning: during the finalization of the proposal, and until 
its formal start. Then, his participation in the list decreased considerably42. Moreover, 
there was no difference between researchers and coordinators in their initiation of 
communication and new topics43. Finally, contrary to expectations, researchers and 
coordinators alike sent the same percentage of attachments to the general list, and this did 
not change through time44. These results indicate that the general list was a rather 
participatory medium, allowing a balance between researchers and coordinators.  
 

                                                 
42 The percentage of emails he sent to the list over the first three-
month period was more than 19%, whereas the subsequent periods it 
dropped to 2-9%.  
43 The database used was all emails (N=2726). I cross-tabulated the 
“Reply” indicator in the header of email with the hierarchical status 
of the communicator, but no statistically significant difference was 
identified, also when I separated the project coordinator from the 
other coordinators. In addition, no statistically significant result 
was found when the cross-tabulation was broken down by month.  

 

44 The same database (N=2726). I cross-tabulated the number of 
attachments sent with the hierarchical status, and no statistically 
significant result was found. When “month” was inserted as a Layer only 
two months out of 40 gave a statistically significant difference.  
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Management list 
 
For every local group there was one person in the management committee having access 
to the managerial list: the scientific coordinators in groups 1, 3, 4, 5 and Sophia, Karin 
and Irene (after week 113), who were respectively the representatives of the groups 6, 7, 
and 2. Researchers of the other groups were excluded from the managerial list, and 
therefore we would expect coordinators to dominate the management list.  
 
In total, 31,6% of the emails was sent by researchers and 68,4% of the emails was sent by 
coordinators. If we take into account, however, the larger number of managers having 
access to the list, their dominance disappears over some periods of time.  
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Figure 9: Relative dominance of researchers in the managerial list 
 
The figure above (Figure 9) shows the relative dominance of researchers in the 
managerial list45. When the line is below 1 it indicates that coordinators rather than 
researchers dominate the team. Even if there is no apparent increasing or decreasing trend 
over time46, there were periods that the researchers dominate the list in terms of number 
of emails sent. So, in total, coordinators participated more in the managerial list, but not 
with a big difference to researchers. However, in the managerial list Mario played a much 
bigger role, sending overall one third of all emails and one third of all attachments. 
Moreover, he sent many more original contributions to the list, than researchers or other 
coordinators47. In general, this shows a rather hierarchical top-down style of 
communication. It seems that Mario dominated the managerial list.  
 

                                                 
45 I divided the average numbers of email per researcher by the average 
number of emails per manager. Again the line shows the moving average 
(period 2).  
46 This was tested with OLS regression of the relative dominance of 
researchers, using time in months as the independent variable. The 
model was not statistically significant (N = 28; Sig. 0,372).  

 

47 The cross-tabulation between “Reply” and status was statistically 
significant (Phi 0,210; Approx. Sig. 0,000) (N = 415); Around 50% of 
all original contributions were sent by the project coordinator.  
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So, the general list seems to be dominated by researchers, overall, and in time, with a 
limited role of the project coordinator, and the other coordinators. Moreover, the 
initiation of the communication and the exchange of documents are equal for both 
researchers and coordinators. The managerial list, however, seems to be dominated by the 
project coordinator, who is also responsible for the initiation in communication. It seems 
that the use of these two media influenced the status of the participants in different ways. 
But does this lead to more participatory decision-making processes through the general 
list? How did differences among media influence decision-making processes?  
 
The literature review (chapter 2) suggested that decision-making is influenced by the 
existence and style of leadership, the levels of authority, the status of the participants and 
the degree of formalisation of rules. More specifically, given the nature of the 
collaboration under study (FP5 project), we would expect decision-making in the DELTA 
team to be formalised, and also complex, given the two levels of authority established 
(work-package leader and scientific/ managerial leader). 
 
The levels of authority in the DELTA team were actually four. Not only were they 
recorded in the contract of the team, but they also functioned in decision-making 
processes. As an FP project, DELTA had a managerial/scientific leader (project 
coordinator, Mario), and work package leaders. The third level of authority comprised of 
the management committee, composed by one representative of each group and chaired 
by the project coordinator, having responsibility for “strategic orientation and crucial 
decisions” (according to the contract). Finally, there were the local authorities, who had 
the responsibility for the part of the project that corresponded to each local group. These 
levels were often intertwined in decision-making processes in such a way that they held 
each other in balance. In general, the multiple levels of authority in the team resulted in 
complex decision-making processes, as well as tensions and conflicts between the 
different levels, as will be analysed in the next section. 
 
Mario, as the project coordinator, was sometimes asked explicitly by team members to 
take a decision. Other times, especially on scientific issues, he raised an issue and left the 
decision to the whole team, not interfering. Often, however, he functioned in an 
authoritative way. On the issue of budget re-allocation between the members of the 
consortium, Mario left only one option to the team, vetoing all other possible solutions, 
and creating thus a bottleneck in the decision-making process. Or, in discussions about 
possible dates for meetings, he attempted to “summarise” the team’s public online 
discussions too early, leaving out options that did not suit him.  Other times, he referred 
to his power to distribute the funds from the Commission in an attempt to persuade the 
team to follow his suggestions. Therefore, his style of leadership was at times 
authoritarian (especially in decisions about the budget or meeting dates) and at times 
facilitating. 
 
The management committee consisted of a member from each group48 of the consortium: 
Mario, Yiannis (until week 113 and after that Irene), Franco, Markham, James, Karin and 

                                                 

 

48 Apart from group 8, which was not a principal investigator.  
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Sophia, and, apart from managerial issues such as budget reallocation or delays, it also 
decided when the meetings would take place. Its authority however was not as 
straightforward, as the following example shows. When the management committee 
decided, during a meeting, to subcontract Barry to implement the online questionnaire, 
and to divide the costs equally between the partners, the institutes of both Karin and 
Sophia (which had the lowest budgets) refused. This created a heated debate in the 
management list, as Mario insisted that the management committee should retain its 
authority, and keep to its decision (since both Karin and Sophia were members). He 
criticized Karin and Sophia for “opportunistic” behaviour and claimed they had no power 
to take decisions in the management committee. In the end, Karin and Sophia did not 
contribute to the subcontracting costs.  
 
The work package leader had the responsibility for substantive issues. Most often, the 
WP leaders functioned in a discursive way: during meetings, they would propose to the 
team (in a rather formal way) the task allocation and the content of each work package, 
and that would be discussed and often agreed by the rest of the team. The authority of the 
WP leader on substantive issues was generally not contested. Finally, the local authorities 
had an uncontested power over some issues. The incident described above about Barry’s 
subcontracting is one example of how they influenced decision-making processes of the 
team. In general, the local authorities had an influence over the course of the project that 
was not reflected in the team’s contract.  
 
Because of the multiplicity of authority levels, the individual style of leadership (e.g. of 
Mario or of the respective WP leader) does not seem to have influenced the decision-
making process in the DELTA team. Neither did the status differences between the 
members, (researchers vs. coordinators) especially in the case of Sophia, Irene and Karin, 
who were the representatives of their groups, and WP leaders (Sophia and Irene). The rest 
of the researchers, however, did not participate in managerial decisions. Therefore, the 
style of decision-making processes in the DELTA team was based on pluralistic 
leadership: with multiple levels of authority, which balanced each other, and the 
researchers who participated only in substantive discussions. It is also worth noting that 
argumentation of the various suggestions was generally expected and that the members 
were highly reflexive about how the decision-making process was evolving. 
 
Another characteristic of the decision-making process in the team was that it was quite 
formalised. In the contract the team had specified: “The decision-making processes of the 
Project Management Committee meetings will be based on a democratic mechanism. … 
However, if the unanimity cannot be achieved, motions will be evaluated and approved 
through a majority voting scheme [2/3], and each Contractor has one vote.” Scientific 
problems would be solved by majority rules, whereas changes in the internal division of 
labour, in WP leadership, or fund-related problems would be solved by unanimity. These 
rules were actually enacted and evoked throughout the project. In some ways, “deep 
discussion” became the focus of decision making in the DELTA team, which persisted in 
the mentality of the team, whether the issue was budget reallocation or the colours for the 
team’s logo, and the timing of common dinners.  
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But did the use of ICTs result in more participatory decision-making processes? When 
decisions were discussed in the general meetings or the general list, it did not lead to the 
participation of all members. However, there were more members participating than in 
decisions through the managerial list or management meetings. Therefore, it was not a 
different participation that resulted from the use of ICTs, or face-to-face meetings. Rather 
it resulted from the visibility/ public-ness of the medium used. Thus, the more public the 
medium, the more open and participatory a decision-making process. It is also indicative 
that in discussions through the general list “the team” or “all” are evoked, as a 
justification of the decision suggested. Therefore, the public-ness of the medium also 
influenced the argumentation and justification of decision-making process. This is also 
indicated by the higher participation of researchers in the general list and the balance in 
the initiation of communication.  
 
For managerial issues, the power was balanced between the management committee, the 
local authorities, and Mario: Mario’s role there was quite strong, since he would 
generally be the one initiating the communication and attempting to impose his opinion. 
He did not dominate the processes, however, especially because there were multiple 
authority levels operating in the team. The influence of the local authorities was generally 
uncontested, and in this sense this level of authority had the most power. The results of 
the quantitative analysis above also indicate the balance of powers during decision-
making processes for general and managerial issues, since researchers dominated the 
general list, but not the managerial list.  
 
However, the definition of an issue as managerial or general was not straightforward. 
Often issues moved from the general list to the managerial, when they became sensitive 
or potentially heated. Other times, issues moved from the managerial to the general list, 
and also from the two lists to the meetings and vice versa. Usually, this occurred when 
there was no consensus on an issue, and the transfer of an issue to another medium was a 
strategic choice of some individuals. Therefore, the issue itself was not the variable 
influencing the medium through which the decision-making would take place. It was 
rather the members’ definition of the issues (related to their strategic interests), which 
influenced which medium they used to raise the issues, and therefore how a decision 
would be taken.  
 
A last issue to be addressed here is the influence of ICTs on the pace of working 
processes (chapter 3). Nentwich (2003) and Finholt (2003) both suggest that the use of 
ICTs in collaborative research would increase the pace of working processes in the team. 
In contrast, DELTA members were often explicit about decisions through the lists taking 
too long. However, the duration of the decision-making processes depended solely on the 
existence of consensus. Indeed, there were decisions that were taken after the exchange 
of few emails, in which all agreed; and other issues were discussed in meetings and 
through the lists for months. Therefore, in the DELTA team, the use of ICTs did not 
affect the pace of decision-making processes, which depended on the consensus of the 
team, and the urgency of the issue.  
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B. Conflicts 
 
The review in chapter 2 identified a number of potential tension sources for the DELTA 
team. As FP5 collaboration, it is expected to be prone to conflicts between research and 
management, given the existence of scientific leaders, and external evaluation processes; 
and conflicts between teams, given its relative small size. Tensions are also expected to 
arise from different disciplinary backgrounds. As possible sources of conflict the 
following were identified: communication of results and credit, resources, control over 
the collaborative process. The decision-making process is also expected to influence 
conflicts.  
 
As indicated in the introduction, the disciplinary backgrounds of the team members were 
not very different, and indeed tensions due to these differences did not arise in the team. 
Communication of results and credit was not a source of tension in the DELTA team, 
probably because they all operated in the social sciences (see chapter 2, section over 
conflicts). In contrast, the decision-making process, with its multiple levels of hierarchy 
did result in tensions: over control of the collaborative process, and control of resources. 
Even though the decision-making process was overall participatory, the multiplicity of 
authority levels led to tensions in the team, at various stages of the research process. It is 
indicative that there was a conflict between team members in the early stage of the 
finalization of the contract (Rasters, 2004), as well as in the end of the project between 
Mario and group 4, over control of substantive work. The stage of the project did not 
influence the emergence of tensions to any great extent.  
 
In addition, the use of ICTs, emphasised in chapter 3, is not expected to spark 
disagreements in the team, given the members’ awareness of technology effects. Face-to-
face meetings and a shared team identity would alleviate tensions and would help the 
resolution of conflicts. Moreover, the following questions need investigation: How do 
conflicts emerge and get resolved in the team? How do differences among media 
influence tensions and conflicts in the research teams?   
 
There were tensions during the project, which were perceived by the members as relating 
to the use of ICTs. For instance, there was a misunderstanding between Yiannis and 
Markham as to whether members of group 8 were registered in the general list or not. 
Group 2 had not registered members of group 8 in the list and Markham suggested that 
this resulted in delays in work. Yiannis’ reaction to the managerial list was “If I was not 
familiar with the fact that e-mail is biased to create false misunderstandings, I could even 
go as far as to interpret you as personally attacking me”.  However, the issue involved 
here, as in other cases was not the use of technology as such, rather a miscommunication 
problem. In a way, their recognition of technology effects made the members more prone 
to conceptualize some problem as technology-related, but it did not help solve conflict 
situations, because they were not created by the use of email.  
 
Another aspect of technology use that caused some problems was the expectation of 
continuous communication. Because the general list was technically available 24/7 some 
members had the expectation that the flow of communication would also be continuous. 
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This caused disappointment among some members (Yiannis, Karin) communicated to the 
whole team; it did not, however, lead to tensions or conflicts. Overall, the use of email as 
such did not cause conflicts in the team.  
 
Most of the team-wide conflicts in the DELTA team were about the distribution of 
resources and tasks, and control over the collaborative process. Another source of tension 
was the relationship of the team with the project officer. More than once Mario raised his 
voice (virtually and physically) in his attempt to control all communication with the 
project officer. At the same time, he also made a point that the project officer was their 
“client” and should be treated like that. This was not something that Sophia or Markham 
or other members were ready to accept. Finally, a third source of tensions in the team was 
the personal eruptive behaviour of some members: instances of negative tones and 
shouting/ flaming. These cases however, never resulted in a team-wide conflict. They 
rather indicated personal negative behaviour expressed publicly. In this way “edgy” 
emails (virtual shouting) and abrupt behaviour in the meetings did not create conflicts in 
the team but a negative atmosphere.  
 
In short, the increased use of ICTs in the DELTA team did not create conflicts or 
misunderstandings. It did create expectations of communication, which in turn resulted in 
disappointment of some members. It also helped the negative expression and shouting of 
some members, who were also behaving in this way in face-to-face meetings. The use of 
different media however, did play a role in how public a conflict would become, who 
would get involved and how the issue would be resolved. In this way, the use of ICTs did 
not create conflicts in the team, but it did affect the balance of power in conflicts, the 
translation of the issues, as well as the conflict-resolution mechanisms. An example of 
this is the way two similar conflicts were resolved.  
 
In the summer months of 2001 Yiannis had a conflict with Maria, the researcher of his 
group, which resulted in a conflict with the research institute where he belonged. This 
conflict was communicated to the team by Yiannis in the meeting, where he asked the 
team to accept the transfer of the project to the university he belonged, and change his 
affiliation with his local group. The issue was discussed in the managerial list, where 
Yiannis sent a formal letter explaining the situation, translating the issue at hand as a 
communication problem (Maria and he could not meet regularly) and as a supervision/ 
authority problem. This, then, he translated as a managerial problem for the whole team 
to solve by agreeing to the transfer of the project.  
 
In the discussion that followed in the managerial list everyone accepted this translation of 
the problem as a managerial issue, and agreed to the solution given. Karin was the only 
one who pointed to the issue being a supervision (authority) conflict in the first place, as 
she suggested that Maria should have some say in this, since she had been working for 
the project. This was immediately rejected by Markham and Mario, who re-defined the 
issue in terms of a managerial problem. The conflict was in this way presented only by 
one side (Yiannis), the team accepted his translation of the conflict and they agreed with 
the proposed solution. The conflict took place in a personal communication space, and it 
was afterwards communicated both face-to-face and in the managerial list by Yiannis.  
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Following this, Irene started working for group 2, and in week 78 there was a tension 
between her and Yiannis. She communicated the tension to the team, with one email to 
the general list, and with multi-addressed emails (to many recipients): Mario, Markham, 
Harm, Sophia Franco, Yiannis. In these emails she translated the conflict as a substantive 
problem, relating to the content of her work, as well as a supervision problem of how 
Yiannis behaved towards her. This email was followed by many emails from Yiannis as 
well as the other recipients of the multi-addressed email. So the conflict played out in a 
semi-public space for the team, which involved most of the members of the management 
committee.  
 
The translation process continued throughout several emails, with Yiannis re-
conceptualising the issue as an authority problem: “However the most essential point is: 
Am I or am I not the person from [country2] responsible to the project?” However, the 
semi-public space that the conflict played out meant that other members took part, and 
translated the issue in different ways. Here again, the intertwined levels of authority can 
be traced: Yiannis tried to maintain his authority as the local scientific coordinator. 
Markham asserted his authority as a WP leader, translating the issue as one of continuity 
of work, and suggested that Irene should stay in the team. Mario also voiced his authority 
as the project manager requesting that work be continued. This process lasted two weeks, 
at the end of which Irene continued working for group 2. 
 
The similarities between the two conflicts are strong: both started as conflicts between 
two individual members, from the same local group, and seemed to be related to 
supervision problems. However, one was “played out” in a personal communication 
space, and as a result the team accepted Yiannis’ translation of the problem as well as his 
proposed conflict-resolution mechanism. The second took place in a semi-public space, 
and thus involved more members in the team. The issue was translated in various ways 
by the different actors involved, and this meant that the conflict resolution was a 
negotiated process, and was not imposed by only one member. The semi-public 
communication space also made the main contesters, Irene and Yiannis, more aware of 
their phrasing and tone. In this way, the use of the multi-addressed emails created a 
different conflict (one that could be more easily translated by other participants) and thus 
a different conflict-resolution mechanism (different alternatives that resulted from 
different translations available).  
 
So, again in this example, the different conflict resolution mechanisms were not related to 
the distinction between face-to-face and ICTs, but between public and private media. The 
use of private media for the “acting out” of a conflict resulted in a one-way translation of 
the issue at stake. Since it is always the case that in a conflict one side has more power 
(authoritative, symbolic, communication, resource etc), the translation imposed would 
come from the powerful side, and the resolution mechanism would result from this 
translation. The more public the conflict, the more people involved, and the more 
potential translations and solutions. At the same time, the power balance becomes more 
complex as more members get involved. But how would it result if it took place in a 
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meeting, instead of the emailing list? The description of the first conflict between the 
groups for the allocation of resources is indicative of this process (Rasters, 2004).  
 
The finalization of the proposal involved a reduction in the original resources for the 
project by half a million Euros (according to the suggestions of the project officer). Mario 
sent two proposals for a new allocation of resources to the emailing list: the two 
proposals favoured group 1, 2, and 3 over the rest of the partners. This sparked 
disagreement among the partners, with the expression of negative tones through the 
general list. The issue was transferred to a meeting, the following week, during which a 
heated debate between the partners started, with shouting, and strong positions between 
the partners. Jan suggested an alternative proposal, with a more balanced distribution of 
resources between the partners: the team voted, and Jan’s proposal, with the support of 
groups 4, 5, 6 and 7 won.  
 
This issue was played out in two public spaces: the general list and a meeting. In both 
communication spaces negativity and tensions were expressed: through the list the tone 
was more controlled and formal, whereas in the meeting shouting and more heated 
discussions prevailed. This could be a result of the participants’ awareness of technology 
effects, or the fact that during the meeting a final decision had to be taken. However, in 
both spaces, the decision-making process resulted in a conflict, and in this sense there 
was not much difference between the face-to-face meeting and the use of the general list.  
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C. Socializing  
 
In chapter 2 I identified a number of variables that are expected to influence socializing 
activities in research collaboration: prior relations between the members, common 
elements, such as nationality, and the degree of interdependence in work. Indeed, 
personal relations in DELTA were based on prior relations as well as nationality, but not 
all of them. In chapter 3, some questions emerged about the role of different media for 
socializing. Do ICTs really “do away with pleasantries”? Does socializing evolve through 
ICTs in the long term?  
 
Apart from personal communication between the members, the DELTA team used two 
team-wide media to socialize: the common meetings and the general emailing list. During 
the meetings there was always at least once a common dinner with all the members, 
during which pleasantries were exchanged, jokes were made and personal conversations 
evolved. This was the case even if there was a conflict two hours before. There were also 
smaller cliques in the team, whose boundaries were often defined in nationality terms, or 
by prior relations, as expected: groups 1 and 3 tended to sit next to each other in dinners 
and very often would use their native language; Markham was always close with James 
and Jeremy; Karin was close to Harm; However, cliques also cut across nationality and 
prior relations (Karin and Yiannis; Irene and Harm).  
 
Even though meetings were not very frequent, they were important for the creation of a 
sense of common identity; this was evident in the case of Irene, who started working for 
the project but met the team ten months after that. Mario, James and Franco all pointed 
out how important her presence was in the general meeting. Meetings gave the members 
of the team the opportunity to learn each other better, which was important for creating a 
sense of “team”. This was most obvious in the case of the review meetings, where the 
team had to present itself as a whole (not each local group its own work) and defend its 
progress to the reviewers and the project officer. In this sense, meetings helped create a 
sense of shared team identity.  
 
Apart from meetings, however, the general list was also used for the exchange of 
personal information, jokes, wishes, and emotional support. In this sense, email did not 
“do away with pleasantries” in the DELTA team. Some emails also attempted to create a 
feeling of “the team”: the members referred to each other as “DELTAers” and “the team” 
was evoked often. Phrases such as: “the spirit of DELTA” (Karin, week 2), “Dear 
Friends, after the fights of the last days… nothing can divide us!” (Franco, week 3), 
circulated in the list attempting to create a shared feeling.  
 
The general list was also used for rewarding and praising each other’s work. It was the 
only mechanism for appraisal, as this did not happen often in the meetings. When a 
finished text was circulated to the list, as was the case for example with the literature 
review by Jeremy, a lot of members replied congratulating him for the work. This was the 
same for the logo of the team, when it was circulated by the group 3; also when Sophia 
managed to get access in the organization to be studied in her country. This reward 
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mechanism was an important part of the working relations, which was not performed 
through any other medium. At the same time, most team members were also very 
conscious of pleasantries, and thanked each other when, for instance, they would 
exchange documents needed. So, the general list was used by the DELTA team as a 
mechanism for socialising and the creation and maintenance of a team identity.  
 
Even though socializing emails, as well as socializing activities in the meetings, were part 
of all members’ interactions, the next step is to identify whether some members were 
more prone to this type of communication than others. In other words, is the use of 
socializing emails related to the status of the authors? Or is it a purely idiosyncratic 
characteristic?  
 
All emails in the general list were coded as to whether they had a socializing purpose or 
not and cross-tabulation with the status of the authors and time was performed. The 
results showed that socializing emails were related to the status of the authors in a 
statistically significant way: about 27% of the emails sent by researchers had a 
socializing purpose over about 15% of the emails of the scientific coordinators49. So, 
socializing in the general list was not idiosyncratic, but rather a central characteristic. It 
could be the case that researchers felt more the need to send these types of emails because 
of their relationship to the project. They were in most cases working full-time for this 
project, whereas the coordinators were also responsible for other projects, having 
teaching or other research obligations. In this respect, the stronger engagement of the 
researchers with the work and the project, could have led to their stronger identification 
with the team. So, socializing emails can be understood as an indicator of (and a result of) 
a feeling of shared identity.  
 
As a next step, the time dimension of the socializing emails was studied. The literature 
suggests that socializing through ICTs takes time to evolve, and this was tested with the 
emails from the general list. The following figure (Figure 10) clearly shows a positive 
linear trend over time50: the percentage of socializing emails sent to the list increases as 
the time goes by51.  
 
This increase in time could be related to the use of the communication technology itself. 
It is suggested that groups need time to adjust to ICTs as well as to coalesce as a group 
and depending on the task they often do it well (Walther, 2002). However, it could also 
be the case that socialising as such needs time, no matter what the communication 
medium. Even though it is difficult to measure the degree of socialising in the team’s 

                                                 
49 Phi= -,122 Approx. Sig.= ,000  
50 The graph indicates the percent of emails with a socialising purpose 
over time in months. The bold line indicates the moving average trend 
(period 2) and the dotted line indicates the linear trend. The 
percentages were also inserted in an SPSS file and an OLS regression 
model was fit (Sig.= ,000, Beta = 0,536, Adjusted R Sq.=0,269).  

 

51 The number of socialising emails per month also show a statistically 
significant positive linear trend over time (Sig 0,010, Beta = 0,404 
Adjusted R Sq. 0,141) 
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meetings, and compare early with later meetings, the observation of the last four 
meetings does give support to the argument that socialising takes time in general.  
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Figure 10: Emails in the general list with a socialising purpose over time 
 
But did the meetings boost the amount of socialising activity in the list, as suggested by 
literature in the third theoretical chapter? If this was the case we would see in the figure 
above most of the meetings corresponding to a peak in the socialising activity the same 
month. If the meeting took place in the middle or the end of the month this could result in 
an increased socialising activity the month after. From the nine meetings, only four 
corresponded to a peak in the socialising activity in the list. This indicates that the 
meetings may have enhanced a sense of identity in the team as such, but the socializing 
activity of the general emailing list had a dynamic independent from meetings.  
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D. Coordination and task allocation  
 
According to chapter 2 a number of variables are expected to influence coordination and 
task allocation in the DELTA team: the type of intended output, the distribution of skills 
and expertise in the team, the status differences between the members, the stage of the 
project. In section A of chapter 5 it was shown that the intended output was the same 
study in all four countries involved, and that the distribution of skills and expertise was 
varied in the team, but not very much. Accordingly, the initial allocation of 
responsibilities among the groups was expected to lead to unspecialised task allocation, 
and an integrative type of collaboration (Hara et al., 2003): with a need to work close to 
one another to develop shared ideas over the project, and therefore high degree of 
interdependence.  
 
In cases of high degree of interdependence, we would expect the coordination of work to 
be performed mainly through face-to-face meetings, and we would expect formalised 
communication procedures to succeed (chapter 3). Indeed, both of the expectations were 
confirmed in DELTA. Coordination of work and task allocation usually took place in the 
meetings (it was perhaps the main function of the meetings52). The task allocation tended 
to have a certain level of formality. Generally, the procedure was the following: the WP 
leader would present the tasks in his/her WP, divide the work in subtasks, and suggest a 
subgroup for carrying out these subtasks.  
 
DELTA functioned through these subgroups, and their logic was in some cases the 
different expertise (e.g. for finalising the research tools), and in other cases one member 
from each country (e.g. for contacting the organisations under study). In this sense, the 
distribution of expertise did influence task allocation in the team. General guidelines for 
the subgroups were also outlined by the WP leader, and discussed by the team, together 
with a set of deadlines. In most cases, a leader of the subgroup was also appointed by the 
team, usually determined on the basis of her role in the work package, scientific status, or 
expertise. What followed the proposal of the WP leader always entailed a managerial 
aspect: the local coordinators or representatives would check the remaining person-
months they had for that WP, and sometimes a negotiation would start of who would do 
what. After this, the members of the subgroup and its leader, the tasks and guidelines, and 
the deadlines would be recorded in the minutes of the meeting, by the WP leader, and 
uploaded on the blackboard (and sent to the general list) the following weeks.  
 
The process had a rather formal character, since all elements of the subgroups, guidelines 
for the work and deadlines were recorded. Moreover, the process of negotiating task 
allocation on the basis of the remaining person-months was also formal, and followed the 
contractual agreements of each group. Also, the communication was formalised: the 
PowerPoint presentation of the WP leader, the recording in the minutes, the uploading on 

                                                 

 

52 For instance, during the second meeting eleven decisions out of the 
twenty-four recorded in the minutes related to the creation of new 
subgroups, their responsibilities and their deadlines.  
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the blackboard. In general, the division of work in subgroups was quite successful in the 
DELTA team: most subgroups were functional, they delivered the work close to the 
given deadline, and collaboration was rather unproblematic. Indeed, the formalisation of 
communication procedures was high, and it did result in a relative success of highly-
interdependent tasks.  
 
However, this was not the only mechanism through which task allocation functioned in 
DELTA. The second one was the uncoupling of interdependencies. The data analysis is a 
good example of this process: all seven groups were involved in analysing the data from 
the same company, which was a highly-interdependent task. However, the task allocation 
involved breaking down the data in three datasets: survey data, interview data and 
documents (archival research). Moreover, it was broken down in four topics of interest, 
which in turn were broken down in key issues, which were broken down in research 
questions. Two people were assigned one research question, according to their expertise: 
one conducting and reporting the quantitative analysis (survey data) and the other the 
qualitative analysis (interviews and documents). One of them would then write a 
paragraph summarising both results. Each key issue was again assigned to one person, 
who would write the summary of the analyses for the research questions of each key 
issue. The reports of the analyses and the key issue reports had a very specific format, 
proposed by the WP leader and accepted by the team. 
 
This task allocation resulted in the final analysis deliverable, more than 500 pages long, 
which was in essence a copy-paste of individual work performed locally. In this way, the 
tightly-coupled task was transformed in a loosely-coupled task, where the only 
dependence was to wait for the member who would perform the other half of the analysis, 
or the following research question. Therefore, the DELTA team used two mechanisms for 
performing tightly-coupled work: one was the formalisation of communication 
procedures, as expected; and the other was the breaking down of work in loosely-coupled 
tasks. In fact, most deliverables of the team were a copy-paste of individual reports by the 
local groups, and very little output was integrative, as will be shown in the next section.  
 
But meetings were not the only medium through which task allocation and coordination 
took place. The general list was also used for task allocation, as indicated already in the 
previous chapter (section B). Task allocation and coordination through the general list, 
were more informal and spontaneous: members volunteered to do additional work when a 
subgroup was lagging behind; subgroups emerged out of the research interests of some 
members or from the course of work. Never in these cases were the remaining person-
months consulted, nor were the new subgroups recorded anywhere formally, until the 
following meeting.  
 
So, to return to one of the questions that remained unanswered in chapter 3: How do 
differences among media influence task allocation processes? In the DELTA team task 
allocation through face-to-face meetings had a more formal character than task allocation 
through the general emailing list. In the meetings, the delineation of the groups, their 
guidelines and their deadlines were formalized and recorded in the minutes. However, 
throughout work, and because of changes in the work, or the members’ roles, re-
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allocation had to take place, which was performed through the general list and had a more 
informal character.  
 
Finally, the last issue addressed in this section is whether the use of ICTs (Nentwich, 
2003), and especially shared databases (Gläser, 2003) change the allocation of work 
between collaborators, and bring communalization of research at an earlier stage. In the 
case of DELTA, the use of the shared database did not bring communalisation of 
research, since the common work was indeed divided by splitting this database (to 
qualitative and quantitative analysis; and to specific research questions). The general list 
was used for a more informal task allocation, than meetings, but it did not change the 
nature of task allocation and coordination. The informal character rather resulted from 
changes in the on-going work, which had to be dealt with through the list. Overall, 
coordination and task allocation in the DELTA team was not a “radically new practice of 
scientific work”.  
 
In conclusion, task allocation and coordination in the DELTA team functioned in a rather 
successful way, and was influenced by the type of intended output, the distribution of 
skills and expertise in the team, the status differences between the members, and the stage 
of the project. The type of output, which was the same for all groups involved, produced 
a highly-interdependent collaboration, which was in turn addressed with formalisation of 
communication processes, and an uncoupling of task dependencies. The distribution of 
skills and expertise was relevant for the allocation of tasks in subgroups, together with 
the geographical distribution. The stage of the project influenced the level of formality of 
task allocation. In the beginning of a task (as all WPs were sequential), task allocation 
took place in a meeting, in a formalised way. During the course of that task, changes in 
the task allocation were accommodated informally through the general list. In this way, 
although task allocation was different through different media, this difference resulted 
from the stage of the task and not the type of medium involved. 
 
Finally, status also played a role in task allocation in the DELTA team: there was a task 
performed only by scientific coordinators (the delineation of the overarching theoretical 
perspectives by James, Markham, Yiannis and Mario), whereas there were tasks 
performed only by the researchers in the team (data gathering, and data analysis). Indeed, 
the domination of the general list by coordinators in the beginning of the project (see 
section A in this chapter, figure 8) indicates their increased role at that stage. The rest of 
the tasks (specification of research design, finalisation of research tools, writing reports) 
were performed by researchers and coordinators alike. In this sense there was a division 
of labour on the basis of status, but not for all tasks in DELTA.    
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E. Output production 
 
As noted in chapter 2, part of the output expected from FP5 projects is non-scientific. In 
this section, I only study the scientific output of the team, which can be distinguished in 
two categories: internal (for use within the team and its funding agency) and external 
output (for a wider scientific audience). In general, output production depends on a 
number of variables, among which social organisation processes, such as decision-
making processes, conflicts and tensions, control and leadership style and frequency of 
communication are important (see chapter 2). In a relatively homogeneous collaboration, 
such as DELTA (see chapter 5, section A) frequent communication may be associated 
with lower productivity (Pelz, 1956). At the same time, the existence of external 
evaluation and the different disciplinary backgrounds in FP5 projects are expected to lead 
to high productivity.  
 
So, on one hand in the DELTA team there was frequent communication (especially the 
use of the general list) in a rather homogeneous collaboration, which is expected to be 
related to lower productivity; on the other hand FP5 regulations are expected to lead to 
high productivity. Furthermore, the participatory decision-making processes are also 
expected to influence productivity positively, whereas the frequent tensions are expected 
to influence productivity negatively.  
 
The scientific output of the DELTA team consisted of 23 conference papers in 
international scientific conferences, three book chapters53 and two journal articles. If we 
consider that the team consisted of eighteen main members working for around three 
years, one could suggest that the amount of output was not especially high.  
 
Moreover, the review in chapter 3 raised a number of questions: Do differences among 
media influence the knowledge production process? Does the use of ICTs lead to a more 
“chewed” end product? The qualitative analysis of media (chapter 5, section B) showed 
that the following media were used for knowledge production: general list, and its 
attachments, meetings, blackboard, personal emails. In order to answer these research 
questions, I traced in time the production of two internal products (deliverable “Research 
findings” and the questionnaire) and an external output (conference presentation), and 
analysed how different communication media were used in the process.  
 
During a team meeting, the guidelines for the deliverable were suggested by the WP 
leader and agreed by the team. The analysis was divided in qualitative and quantitative 
analysis, and in specific research questions for each key issue, as described in the 
previous section (on task allocation). After the meeting, the members used the blackboard 
to download the datasets and worked on their part of the analysis. Personal emails were 
used for questions, and possible changes of research questions, as well as to send the 
work to the member responsible for each key issue. The key issue reports were sent via 
personal emails to Jeremy, or James (WP leaders) and only very few of them were sent 
                                                 

 

53 When a conference presentation led to publication in the proceedings 
book, this was coded twice, as a presentation and as a book chapter.   
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through the general list. Group 5, in turn, collated all the key issue reports together with 
the local studies, produced the deliverable, and uploaded it on the blackboard. The text 
was finished and sent to the project officer.  
 
Even though this deliverable was the result of the effort of many members, it was a copy-
paste of separate texts written by individuals locally; comments were given in few cases, 
and only via personal emails. There was no sharing of knowledge produced, no 
development of shared ideas over the results, as suggested by Hara et al. (2003). Indeed, 
a highly-interdependent task was broken down in loosely-coupled tasks and exchanged 
through personal communication media; thus it resulted in a rather complementary type 
of output, where each partner was responsible for their own part and there was no need to 
work close together.  
 
In contrast, an output that resulted from the collaborative endeavour of many members, 
by co-authorship, was the questionnaire, which was sent back and forth through the 
general list by Markham and many versions were uploaded on the blackboard. Each 
version resulted in a series of comments and revisions from other members. Because the 
questionnaire was exchanged through the public medium, and because all groups would 
subsequently use it, it became the result of co-authorship: it was available for the 
members of the team to comment upon and thus became the result of a shared process. It 
resembled what Nentwich (2003) called a “chewed text”, incorporating the negotiation of 
comments and revisions from many members. However, this was a rare case, and most 
internal output followed the communication stages of the deliverable described above.  
 
The next type of output is an external product of the team: a conference presentation by 
group 2. In that case, a local face-to-face meeting was used for discussing the research, 
and coordinating the work. The work was also sent to the general list and discussed in the 
next team meeting, and a number of comments and suggestions from the team were 
recorded in the minutes54. After some time, two new researchers from group 2 started 
working on it, and advice and guidelines for the coding were exchanged through personal 
emails. A final face-to-face meeting took place, during which the analysis was conducted 
and the results were discussed. The report was written by Irene, putting as co-authors the 
other members of group 2, and it then became the basis of a presentation that she gave in 
a scientific conference.  
 
Was this work collaborative? At the local group level yes, as it developed through the 
efforts of different members of group 2. When the work was sent through the general list 
comments were given by the whole team. In general, though, the process remained a 
local activity, as was the case with most external scientific products of the DELTA 
team55. In this process, the face-to-face meetings were only used for the organisation of 

                                                 
54 This was a rare exception where the production of external output was 
communicated to the team.   

 

55 The exception to this were five conference presentations (three by 
groups 2 and 4; one by group 4 and 5; and one by groups 1 and 8) and 
one book chapter (by group 4 and 5) 
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the work and setting of guidelines, and the work and comments on it were exchanged 
through personal emails. This was similar to the process of internal output production. 
 
So how did differences among communication media influence the process of knowledge 
production? The exchange of work through the general emailing list facilitated the 
sharing of comments and feedback, through the development of shared ideas; However, 
this process was limited to the compilation of the research instruments (the questionnaire, 
the interview schedule and the self-survey are the only substantive examples). Most 
output was a collation of individual contributions, rather than a collaborative activity. The 
use of personal emails for exchange of work meant that the product was unavailable for 
comments and feedback and it remained an individual text. Face-to-face meetings were 
used mainly for the coordination of work, and rarely for sharing ideas or substantive 
feedback56. Finally, the blackboard played a role in the stabilisation of the texts and their 
acknowledgement as final and formal; but it did not lead to the communalisation of 
knowledge, because of the process of uncoupling dependencies.  
 
In conclusion, the differences among communication media played a distinct role in the 
type of output produced: texts sent through the general list often received comments and 
feedback from other members, which made them a co-authorship product, a “chewed 
text”. In contrast, texts exchanged through personal emails, did not receive any feedback, 
and were often a collation of individual contributions, which was the case with most 
internal and external output. The use of shared online databases did not result in a 
communalisation of knowledge, because tightly-coupled work was broken down in 
loosely-coupled tasks. So, task allocation also influenced the type of output produced.  
 
 
 

                                                 

 

56 An exception of this was the second meeting with sharing ideas on the 
literature review and the finalization of the key issues.  
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Summary of results 
 
So, how did differences among media in DELTA influence collaborative working 
practices? They influenced the participation in and justification of decision-making 
processes as well as conflict resolutions: meetings and the use of the general list resulted 
in more open, more participatory decision-making processes, with a justification referring 
to the whole team, in contrast with decisions through the managerial list, where the 
coordinator and the management committee dominated. The difference was related to the 
degree of publicness of the medium involved, as hypothesised in chapter 1. In a similar 
fashion, conflict resolution was also influenced by the degree of publicness of the 
medium: the more public the medium, the more members intervened, offering different 
translations and different resolution mechanisms. This means that in conflicts and in 
decision-making processes, the degree of publicness of the medium affected the decision 
which would be taken in the end, or the resolution of the conflict. In this sense, the 
analysis so far indicates that the influence of media on working processes is related to 
their degree of publicness. This, in turn, is not related only to the number of recipients of 
the communication, but also the explicitness of participation, as indicated by Meyrowitz 
(1985).  
 
The general list and meetings were also used for socialising in the team, which resulted in 
the creation and sustaining of a shared team identity. Even though meetings were 
important in this respect, socialising through general list had its own dynamic, 
independent from meetings. This socialising activity through the list was related to the 
status of the participants (researchers socialising more through the list) and it also 
increased in time. In this respect, the use of the general list resulted in the maintenance of 
a socialising and reward mechanism in the team. Differences among media did not 
influence task allocation in the team, even though there was a more formalized task 
allocation during meetings, than through the general list. This, as the analysis showed, 
resulted from the different stages of the project, rather than the influence of media 
configuration.  
 
Finally, differences among media influenced the type of output produced. The use of the 
general list and its attachments for output exchange resulted in sharing comments and 
substantial feedback and the development of a negotiated “team” product. In contrast, the 
use of personal media promoted the tendency for separating output production among 
local groups. In this respect, again the publicness of the medium influenced the type of 
output produced, with more public media resulting in a more “chewed” and negotiated 
output. With regards to task allocation, the use of the shared databases did not result in a 
communalisation of knowledge production. Finally, even though the team’s initial task 
allocation was integrative, with all groups participating in all stages of research, this did 
not lead to an integrative type of output and the interdependencies between local groups 
were minimized.  
 
Apart from these results, the analysis in chapter 5 (section C) indicated that the frequency 
of use of specific media was increased by some working processes under study, in a 
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relation of mutual dependence. Decisions increased the frequency of the general list, the 
management list and its attachments. Socialising and output production also increased the 
use of the general list, while output production also increased the exchange of 
attachments through the list. Finally, deadlines also increased the use of the general list. 
The most influential working process seem to be decisions, which increased both lists, 
while socialising was the activity with the highest degree of influence on the general list, 
highlighting its important role in the team.  The functions that the media supported (see 
Table 3 chapter 5) remained stable through time. The frequency of media use was 
distributed evenly through the period of the project (apart from the management list), and 
there were no sudden changes in the frequency of media, the types of media used, or the 
functions that media supported. Moreover, the MA models with negative coefficients 
indicate that random shocks influence the use of media in the short-term only, and their 
effect was reversed in the following week, with a return to equilibrium. The team 
managed to produce a rather stable media configuration.  
 
But to what extent are these case-specific results? How can these findings help us 
understand the dynamics of FP project collaborations and the mutual relationship 
between media and research collaboration? The second case study will follow the same 
analysis, and will be based on the insights learnt from the analysis of DELTA.  
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7. ERICOM case study – Media configuration 
 

A. Introduction to the case study 
 
This section provides a description of the ERICOM team with a focus on a. the groups 
and members of the team, b. the initial task allocation and c. a brief history of the team.  
 
The aim of ERICOM was the development of statistics, indicators and software tools for 
the study of the science-technology-economy system on the internet, and was funded by 
the IST-FP5 programme through Eurostat. Thus, while DELTA was a comparative study 
with a set of reports as end-product, ERICOM was a heterogeneous study, and the aim 
was to produce not only reports, but also statistics and indicators, software tools and 
databases.  
 
The ERICOM team consisted of eight local groups, in seven different countries, and their 
members and background can be seen in the table in the next page (Table 9)57. The size 
of the groups differed. In the second group, there were more than ten people working 
part-time on ERICOM. Also group 1 had more than fifteen student researchers assigned 
to the project, who were only marginally involved in the team’s communication or 
collaboration processes. Group 7, which was an assistant contractor and had a limited 
budget compared to the rest of the groups, consisted of only one member. 
 
The second difference between ERICOM and DELTA, indicated in the following table, is 
the institutional affiliations of their members. Whereas DELTA was almost purely 
academic in nature, with its groups being based in universities, in ERICOM, there was a 
variety of types of institutions participating, which raised different issues in the team. For 
instance, group 2 was a private research institute, with the accompanying mentality of the 
group: the group was rather protective of their own software tool and was not very keen 
on sharing it with the rest of the partners. ERICOM thus combined a heterogeneous 
intended output, and a diversity of types of actors, which is expected to result in different 
types of working practices in the team (chapter 2). Moreover, there was bigger diversity 
in the disciplines of the members. Whereas in the DELTA team almost all members were 
social scientists, from different specialties, in ERICOM apart from social scientists there 
were also mathematicians, computer scientists, physicists, and engineers.  
 

                                                 

 

57 Here again, the basis of the distinction of the groups is local 
affiliation and continuity of task allocation and members. 
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GROUP INSTITUTION MEMBERS DISCIPLINARY 

BACKGROUND 
Group 1 Research 

Institute/ 
Information 
Centre country1 

Jose (scientific coordinator and 
project coordinator)  
Pedro (project manager)  
Niki (researcher) 

documentation 
studies, informetrics 
 

Group 2 Private Research 
Centre country2 

Nicholas (scientific coordinator) 
Oscar (coordinator) 
Louisa, Sebastian (researchers) 

Technical physics 
(Technology and 
Knowledge 
management)  

Group 3 Research Institute 
country3 

Michel (scientific coordinator) 
Miranda, Joseph, Annemarie 
(researchers) 

informetrics, data 
mining, and 
knowledge 
engineering 

Group 4 Private research 
institute (and later 
university) 
country4 

George (scientific coordinator) 
Marc (researcher) 

Mathematics 
Computer science,  

Group 5 University (and 
later public 
research institute) 
country5 

Jack (scientific coordinator) 
Hendrik, Katerina (researchers) 
 

Scientometrics, 
sociology of science 

Group 6 University in 
country6 

John (scientific coordinator) 
Paul, Lilian (researchers) 
 

Sociology 
simulations 

Group 7 Statistical office 
country1 

Louis (scientific coordinator) Electronic 
information  

Group 8 Private Research 
Institute country7  

Stuart, Cathy (researchers) Industrial 
economics, statistics

 
Table 9: Groups and members of ERICOM  
 
The higher degree of interdisciplinarity in the team is expected to result in more complex 
patterns of collaboration: expertise would be less equally distributed than in DELTA, 
which would mean that a more complementary type of collaboration may result: one 
where each local group or member would contribute at different stages of the end-result. 
This was not the case in DELTA, where all members had similar backgrounds and 
therefore were all involved in e.g. commenting on the questionnaire and the research 
design.  
 

 

The higher degree of interdisciplinarity is also expected to raise possible tensions 
between scientists and engineers (chapter 2) and between groups over translation of the 
object of study. In conclusion, the heterogeneity in the type of output, the sectors of the 
institutes involved, and the background of the members are expected to lead to increased 
complexity in the team, and increased need for coordination, and possibly 
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communication. It is also expected to lead to higher productivity, because of the wider 
diversity of disciplines involved.  
 
Initial task allocation 
 
The research design of the project was less conventional than in DELTA and also not 
linear in time: the phases of data collection, visualisation and analysis were synchronous 
and the connections between the various components (work packages) more complex. 
According to the contract, the research design was divided into seven substantive work 
packages58: WP2 referred to the physical internet data collection; WP3 referred to the 
web data collection; WP4 consisted of the development of two different tools for 
monitoring users’ behaviour online; WP5 would develop case studies; WP6 studied the 
role of intermediaries in the digital economy; WP8 would develop and study web 
indicators and the new economy; WP9 referred to the development of visualisation 
software tools. The interdependence between these work-packages was envisaged in a 
more complex way than in the case of DELTA: most interdependencies were between 
two or three groups (bilateral or trilateral), at different stages of the research.  
 
The interdependence between the groups becomes evident in the following table, which 
shows the initial distribution of person-months among the groups, and the tasks for which 
each group was responsible (Table 10)59. In the last row, the percent of person-months of 
the work package leader is presented. In the last column, the percent of participation of 
each group in the project resources is presented.  
 
This table indicates a different task allocation than in DELTA. There, all groups 
participated in almost all work packages, whereas in ERICOM there were groups that 
focused on few work packages, with minimum or no participation in others. Group 6 only 
participated in WP4 and WP6, which it was leading. Group 7 only participated (as 
assistant contractor) in WP6, WP7 and WP10. The rest of the groups participated in more 
work packages. This is expected to lead to a more complementary type of collaboration 
(Hara et al., 2003), with lower degree of interdependence. Furthermore, as indicated 
above, there were tasks for which two or more groups participated, and others not, which 
created a lot of bilateral, inter-group interdependencies. It is expected that different 
patterns of collaboration will emerge in each work package, with a need for coordination 
and integration being higher in more collaborative work packages (WP2, WP4, WP7, 
WP8). Overall, this distribution of person-months entails higher degree of complexity 
than in DELTA: diversity between groups as well as between work packages in terms of 
their degree of involvement.  

                                                 
58 This doesn’t take into account the administrative, non-technical work 
packages: WP1, project management, WP7 evaluation and assessment and 
WP10 dissemination and implementation.  

 

59 The table is based on the initial allocation of resources, and not 
the final one, which was substantially different.  

141 
 



 

 
  WP1 WP2 W3 WP4 WP5 WP6 WP7 WP8 WP9 WP

10 
% of 
Total 

Group 1 5 6 36 2 3 2 2 12 3,3 5 26% 

Group 2 0 2 2 0 6 0 0 10 14,5 0 12% 

Group 3 0 2 2 14 1 1 0 6 14 0 14% 

Group 4 0 6 6 6 3 0 0 12 2 2 13% 

Group 5 0 1 2 2 19 8 2 12 1 1 17% 

Group 6 0 0 0 20 0 24 0 0 0 1 16% 

Group 7 0 0 0 0 0 3,3 2 0 0 2 3% 

Total 5 17 48 44 32 38,3 6 52 34,8 11  

Leader 
% 

100% 35% 75% 45% 59% 63% 33% 23% 42% 45
% 

 

Table 10: Initial task allocation in ERICOM 
 
At the same time, in ERICOM the participation of the WP leader in the technical work 
packages is substantially higher than in the case of DELTA, where their participation was 
between 22-30%, with WP6 and WP7 being a bit more than 40%. This could lead to a 
stronger role of the WP leader as a level of authority, which could lead to different 
decision-making processes in the group.  
 
Finally, a difference between DELTA and ERICOM that should also be noted is the 
number of person months. Whereas DELTA employed in total 217 person- months in 
total, ERICOM employed 293,8 person-months60. Therefore it is expected that the 
amount of output of ERICOM would be higher than in DELTA.  
 
History of the team 
 
The idea about the ERICOM project was first discussed between Jack, George and John 
who had previously worked together in another, rather similar project (1999). George had 
met Jose in a conference before and contacted him with the idea of the project; Jose had 
met Nicholas in a conference as well, so he also involved him. George, Jose, Jack and 
Nicholas met in order to formulate the basic structure of the project. After this meeting, 
John informed them with an email what he wanted to do in the project, and Jose also 
invited Michel, who was a renowned informetrician. During the negotiations, the project 
officers suggested the inclusion of a partner to represent the users’ perspective. Jose then 
contacted Louis, who was based in a statistical office in his country, and he accepted to 
participate in the team as an assistant contractor. The team was formed. 
 

                                                 

 

60 The budget of DELTA covered by the EU was one million euros, whereas 
of ERICOM was around one and a half million euros. In addition, half a 
million euros in ERICOM were covered by the private sector institutes 
that participated.  
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The project started formally in December 2000 and was intended to last three years. 
During the kick off meeting in January 2001 (week 1) the members met, presented their 
ideas about the work, and the setting of two emailing lists (general and managerial) was 
decided. The work started, with some members working on their own tasks, and others on 
bilateral collaborations. After the second meeting, group 4 decided to change institutional 
affiliation, moving its basis to a university, for which a contract amendment was required. 
Its members, George and Marc, were left in the mean time without any affiliation, which 
caused a managerial problem and a problem of resources for the group 4.  
 
The first crisis in the project erupted in week 41, during the first review meeting of the 
project in Luxemburg, because no deliverable or any other document was sent to the 
project officers. The project was criticised, not only at the managerial level (no 
managerial tasks fulfilled until then) but also at the substantive level (no integration of 
individual work).  After this review meeting and for the coming months the main focus of 
the team became the managerial problems and the lack of coordination of work. The 
focus of the project turned to the pending deliverables as well as work on WP8, which 
group 4 was leading. However, leadership of WP8 was problematic as group 4 was still 
without any resources.  
 
In the following review meeting in week 58 the same managerial and coordination 
problems were identified, and the project officers focused on WP8, the work package 
which would integrate the rest of the work. Immediately after the meeting, a semi-
collective effort on WP8 started with online discussions on its content and collective 
coordination, in absence of leadership from group 4. At the same time, addressing the 
managerial problems, the team hired a professional project manager (Pedro, week 64).  
 
The work of group 4 on WP8 resulted in tensions between the new manager and George, 
as well as comments from the rest of the team, as it seemed to be heading to a different 
direction to that aimed by the rest of the team. These tensions also surfaced in the 
following meeting, where a discussion took place whether group 4 would remain in the 
team. After that meeting, a sequence of events described in the following chapter (section 
B) led to the resignation of group 4 from the project; the emailing lists, based in group 4, 
stopped functioning (week 76).  
 
After this incident, the lists moved to group 6, and the team hired a new partner to carry 
out WP8 tasks, but work on WP8 proceeded very slowly61. After the new partner came, 
each group resumed their own somewhat independent work, and the management of the 
team was entirely left to Pedro. The team was granted a four-month extension (until 
March 2004) to catch up with the delays and the work carried on. The formal end of the 
project did not come with the submission of all work: some deliverables were submitted 
one year after the formal end of the project (March 2005) and some even later62.  
 
                                                 
61 The Commission delayed in signing the new contract which would 
recognise group 8 as a partner in ERICOM. 

 

62 The last pending documents of the project were sent to the Commission 
in the summer of 2006. 
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This brief history of the team presents the main phases of the team and its work, and can 
be thought as the backcloth against which the communication and collaborative practices 
of the team can be understood. The resignation of group 4 served as a catalyst for 
changes in the communication and collaboration patterns in the team. This is the reason 
that it will be used to indicate the transition between the first (week 1- week 76) and the 
second phase of the project (week 77 – end).  
 
 
 
 
  
  
 
 
 

 
144 

 



 

B. Media functions (qualitative analysis)  
 
The main assumption of this section is that media with similar functions may substitute 
each other, whereas media with different functions cannot substitute each other 
(Vasileiadou and van den Besselaar, 2006). In the DELTA team, there was no 
substitution effect between media. In contrast, there was a boosting effect between the 
use of different media. Is this a case-specific result? This section will identify the media 
that were used in ERICOM and the functions they supported, and also whether these 
functions remained stable through time.  
 
In comparison with DELTA, ERICOM team members did not use the general list to a 
great extent: only 697 emails, around one fourth of the emails of DELTA. Its use showed 
different patterns during the first and the second stage of the project: During the first 
phase, alongside with information exchange and general communication, it was used for 
decisions, and tension resolution, for socialising, and output production. Especially this 
latter use was something different than in the case of the DELTA team: members of 
ERICOM used the list for brainstorming and exchange of views on their topic, especially 
when the team made a concerted effort on WP8. There were almost no coordination or 
task allocation activities through the general list in the beginning: they only developed 
after the first year of the project, during the common efforts on WP8, and stopped 
suddenly when group 4 left the team.  During the second phase of the project, the general 
list was used minimally (131 emails), and only for information exchange, and limited 
coordination. Only in the final two months of the project did the general list function 
again to support team processes, such as output production, exchange of work and 
comments, and coordination, following the persistent suggestion of a researcher.  
 
The managerial list (379 emails) was used more after the first review meeting, which 
pointed to the managerial and coordination problems. During this first phase, it sustained 
decision-making, tensions, (limited) socialising, and (limited) coordination activities, 
especially during the period of concerted effort for WP8. An issue usually moved to the 
managerial list when it was considered sensitive, a potential source of tension among 
members. It also needs to be noted that researchers from groups 3, 4, and 5 also had 
access to the managerial list alongside the coordinators, which made it less restricted than 
in the DELTA team. During the second stage of the project, the managerial list was used 
more than the general list (197 emails), and more than the first phase. It was used mainly 
for information exchange, from Pedro to the team, and for all other collaborative 
processes. During the second phase, it was also used for the exchange of technical 
information and work in progress, which makes its use much more general than the 
general list, even though not all members had access to it.  
 
More often than the two lists, personal and multi-addressed emails were used for all 
collaborative processes at a bilateral level: decisions on sensitive issues, conflict 
resolution, socialising, task allocation and coordination, and output production. As 
explained in the section about the initial task allocation, the bilateral interdependencies 
between groups meant that a lot of substantive and technical communication would go 
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through personal or multi-addressed emails, and also phone-calls. Here, the initial task 
allocation seems to influence the use of communication media towards more personal 
communication; something which also resulted in miscommunication problems and a 
lack of clear sense of what the other groups were working on. This indicates that the 
increased use of the general list in the DELTA team was not accidental, but rather 
resulted from the non-specialised, integrative type of initial task allocation in that team: 
all groups were involved in all stages and therefore team-wide communication was vital. 
I will come back to this point in the conclusions of the dissertation.  
 
Another medium used by the team extensively was the Web. The topic of the project 
meant that the Web was used both for data gathering purposes, and also for the exchange 
of work (software tools, programs and databases). In the first phase of the project, there 
were two main websites: the most important was the one maintained by group 4, which 
was a data repository (web data), and it also had an online software tool developed for 
gathering web data in a password-protected area. Moreover, that website contained an 
open-access list of information resources on the topics of the project. Therefore, the 
website was used for output production and presentation of the team.  
 
The second website in use was maintained by group 1; during the first year it only 
contained descriptive information about the project, functioning as a public-relations tool. 
Following the resignation of group 4, and as the data collection progressed, this second 
website was updated: part of the database was put online, together with demos of the 
software tools developed, presentations of the team members in various conferences and 
meetings, as well as some resources on the project. A password-protected area was 
developed where all project material was stored: administration documents, minutes of 
the meetings, deliverables in different versions, program codes, and data. So, in the 
second stage of the project there was only one website functioning, not only as a public 
relations tool, but also for output production, and coordination between the groups.  
 
The most important team-wide means of communication in ERICOM were the meetings, 
both the general and bilateral meetings (between two or three partners). Overall, there 
were 24 meetings: eleven general meetings of the team, one exclusively managerial 
meeting, four review meetings, and eight bilateral meetings (with two or three partners, 
or on specific focus such as WP8)63. There is an emphasis on these bilateral, specific 
meetings also in the contract, because of the task allocation between the groups.  
 
The eight bilateral or trilateral meetings were mainly on substantive technical issues; this 
often meant that the partners worked together on data, or analyses, visualisation 
techniques, or brainstormed about computer programmes or papers. Thus, the meetings 
functioned as actual collaboration instances, for brainstorming and output production. 
Moreover, they enabled all other working processes.   
 

                                                 

 

63 Additionally there are (at least) four bilateral meetings: group 3 
with group 4, group 4 with group 2, group 1 with group 7 and group 2 
with group 5, on which I have no chronological or other data.  
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The general meetings of the team had different functions at different stages. During the 
first three general meetings, technical and substantive discussions followed the 
presentations, and the meetings functioned primarily for output production activities and 
only secondarily for other working processes; almost no coordination or task allocation 
activities took place. The following two general meetings during the period of concerted 
effort for WP8 (in weeks 62 and 75) were used mainly for coordination of activities, even 
though substantive presentations of work were also given. Therefore, they sustained all 
working processes, with a focus on coordination and task allocation. Following this, the 
general meetings changed somewhat in character and non-scientific items (such as 
discussions on users’ requirements, or on the technology implementation plan) also 
became a focus, reflecting Pedro’s influence on the agenda. Substantive discussions 
continued, but less so than in the beginning. Also, meetings became more formalised, 
with recording of minutes, and an emphasis on the contract and the work promised. 
Therefore, in the second stage of the project, coordination of work, information exchange 
and decision-making processes prevailed over output production in the general meetings.   
 
It has to be noted that coordination activities in meetings, especially during the second 
stage, did not have the same character as in DELTA. There was no overall discussion and 
decision for task allocation between the groups. It rather entailed a presentation of each 
group on what they were working on, individually and bilaterally. So, there were no 
team-wide task allocation activities: this was performed bilaterally, or within each group. 
Finally, meetings also functioned for socialising, the creation of a team spirit, and the 
exchange of personal information.  
 
Summarising, the ERICOM team used the general list for all working practices (apart 
from tensions and conflicts) in the first phase, whereas during the second phase only for 
information exchange, and limited task allocation. The managerial list was used in the 
first phase for decision-making processes, tensions, and (limited) task allocation 
activities, and in the second phase for all collaborative processes. Personal emails, and 
also the phone were also used for all working processes, throughout the whole project. 
The website (internal forum) was used in the first phase for output production, whereas in 
the second phase also for coordination. Finally, general meetings were used for all 
activities, with an emphasis in the beginning on output production, and a shift in the 
second stage towards coordination, assuming a formal character. Bilateral meetings were 
also used for all working practices, with an emphasis on output production.  
 
Overall, there was bigger diversity in the use of communication media over time in the 
ERICOM team than in DELTA: the functions of media changed over time, which was 
not related to the different stages of the collaboration (as all the stages run parallel in 
time). It was rather related to the dynamics of the collaboration, and more particularly to 
crises situations (negative review, resignation of group 4, new project manager). The 
functions that media supported in ERICOM did not stabilise in time. The following table 
(Table 11) distinguishes the communication media according to the functions they 
performed in ERICOM. 
 
 

 
147 

 



 

MEDIA INTERNAL/ 
EXTERNAL 

PERSONAL/  
TEAM-LEVEL 

WORKING PROCESSES 

General list internal team Beginning: all except 
conflicts/ second phase: 
(limited) task allocation 

Management 
list 

internal team Beginning: decisions and 
tensions/ second phase: all 
processes 

Website both team Output production / Task 
allocation 

Meetings internal both all 
Personal 
emails 

both personal all 

Phone both personal all 
Table 11: Functions of the media used by ERICOM 
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C. Dynamics in time 
 
In DELTA, decisions, socialising, output production, coming deadlines and coming 
meetings increased the frequency of media use. Moreover, there was a boosting effect 
between different communication media. There, the functions that each medium 
supported remained the same through time, the frequency of media use was evenly 
distributed in time, and the models describing the media use were based on a short-term 
influence of random shocks with return to equilibrium; in this sense DELTA managed to 
produce a rather stable media configuration over time. I will now explore the dynamics of 
media use of ERICOM. The first negative review, the hiring of Pedro, the resignation of 
group 4 resulted in a change in the functions that the two lists and the meetings 
supported, as indicated in the qualitative analysis. Which working processes increased the 
frequency of media use? I start with a visual inspection of the variables.  
 

 
Figure 11: Distribution of the general list emails over time 
 
In Figure 11, we can see a clear distinction of the general list activity in four periods, 
roughly referring to: week 1- week 45 (continuous but limited activity); week 46 – week 
76 (continuous increased activity); week 80 – week 162 (sparse discontinuous activity), 
week 163-week 172 (continuous increased activity). The second period corresponds to 
the collective attempt for coordination and collaboration on WP8, and abruptly stops 
when group 4 resigns. After that there is sparse activity, and the last period corresponds 
to the discussions before and after the final meeting, with the exchange of documents to 
be reviewed, after the request of a researcher. It has to be noted that, unlike in the 
DELTA general list, the four periods identified here have completely different intensity 
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of communication. The activity in the general list, thus, reflects the collective team-wide 
effort, with limited activity in the beginning, then a collective effort for integrated work 
(on WP8), then a return to local and bilateral activities, and a brief team-wide effort in the 
end. It is also clear that the negative review meeting and the resignation of group 4 also 
changed the frequency of the list: the former increased the frequency of emails and the 
latter decreased it. It is also important to note that the frequency of the general list is not 
evenly distributed in time, as was the general list of DELTA.  
 

 
 
 
 
Figure 12: Distribution of the attachments in the general list over time 
 
In Figure 12 the distinction of the general list activity in four periods is less clear than in 
the previous figure, even though still discernible: a limited activity until week 46; then a 
more continuous and increased activity until week 76, when it stops abruptly; then a 
scarce activity until week 160; and then increased activity around the last meeting64. Here 
again, the intensity of communication is very different at different stages of the project.  
 
In Figure 13, the activity in the managerial list is presented, with two periods with 
different type of activity: week 1 – week 52, with scarce activity; week 53 – end with 
almost continuous but decreasing activity. The first period reflects the lack of 
coordination and management activities, whereas the second period reflects the 
coordination and management activities by the whole team and then by Pedro. The figure 

                                                 

 

64 The high value in week 62 was replaced by the next biggest value for 
the ARIMA analysis, following the suggestion of Warner (1998). 
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also suggests high turbulence of the variable in higher values, which suggests the need 
for log transformation in the modelling process.  

 
Figure 13: Distribution of managerial list emails over time 
 
If we compare Figure 13 with the managerial list of DELTA (Figure 4) one can see a 
similar pattern: scarce activity in the beginning, then high activity and then decrease over 
time. The difference is that the time span in ERICOM is longer. It could be, therefore, the 
result of a slower learning process of administration and management in the team. 
However, it could be the case that a substitution effect took place later in the project. 
Moreover, the three events (the review meeting, the new manager, and the resignation of 
group 4) do not seem to alter the frequency of emails sent to the list, as they altered the 
functions that the management list supported.   
 
What we also see is that in the second phase of the project, the use of the managerial list 
is higher than the general list, except from the last ten weeks. It seems that the focus of 
the team-wide communication shifted towards the managerial list in the second phase of 
the project. In the second phase of the project, as Pedro started taking over the team’s 
communication, team-wide communication revolved around managerial issues and the 
use of the general list declined, according to the qualitative analysis. Even some technical 
work was sent through the managerial and not the general list, because the work now was 
a managerial issue: a deliverable to be sent to the Commission according to the contract. 
This change in the mentality and attitude is reflected by the comparison of the two lists. 
A possible substitution effect between the two lists in the second phase will also be tested 
empirically later on with the use of cross-correlation between the two lists.  
 
Figure 14 shows the downloading activity (internal forum), where almost all activity 
seems to be concentrated in the period week 76 – week 105. This was at the second stage 
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of the project, and could be related to the evaluation activities of two external specialists, 
who were hired by the ERICOM team to review the team’s deliverables, and were given 
access to the internal forum to download them. This activity took place at some point in 
the period week 78 – week 87. Another possible explanation is the arrival of the group 8 
in the team (week 94) and their downloading of the work. After this period, the 
downloading activity decreased substantially. Here again we see that the distribution of 
the downloading activity is not even in time, and the higher the values of the variable, the 
higher its variance. This suggests the need for log transformation in the ARIMA 
modelling.  
 
 

  
Figure 14: Downloading from the internal forum over time 
 
In short, we see that events that changed the functions of media (see previous section), 
also seem to change the distribution of the frequency of media use: the resignation of 
group 4 led to a decrease of the level of activity in the general list; the negative review 
led to the increase of the level of activity of the general list and the managerial list; the 
arrival of group 8 and the external evaluation seem to have led to the increase of activity 
in the internal forum. In addition, the frequency of the media used is not distributed 
evenly through time, with periods of increased frequency, and sudden changes to periods 
of scarce and limited communication. Media in ERICOM seem much more sensitive to 
external events, than in DELTA. This will be discussed below.  
 
Next, I checked for stationarity with the ADF test (Appendix p. 5), which shows that the 
general list, the managerial list and the internal forum are not mean-stationary and need 
to be differenced. 
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Following this, the Autocorrelations and Partial Correlations of the variables were 
computed (Appendix pp. 12-14). The ACF/PACF revealed memory in all variables, 
except from the meetings. Here, as in the case of the DELTA team, the number of people 
participating in meetings revealed no memory. The lack of memory means that the 
number of people participating in meetings did not depend on how many people 
participated in previous meetings. The meetings in ERICOM maintained a level of 
formality. This level of formality was also exhibited by the communications without 
memory in the DELTA team (uploading activity, meetings) which indicates a link 
between the level of formality of the communication activity and the lack of memory. 
This is the same with the participants in the meetings: since meetings took place, 
participants from the relevant groups had to be there.  
 
Again here, as in DELTA OLS regressions and cross-correlations were conducted as 
preliminary analyses, to identify which independent variables would need to be put in the 
ARIMA models. The linear regressions (Appendix pp. 15-16) identified which 
collaborative processes were expected to have a statistically significant influence. The 
analyses show that socialising and conflicts were expected to have a contemporaneous 
positive influence on the general list, controlling for the other variables; conflicts and 
output production were expected to have a contemporaneous positive influence on the 
general list attachments, controlling for the other variables; decisions and conflicts were 
expected to have a contemporaneous positive influence on the managerial list, controlling 
for the other variables; and decisions were expected to have a contemporaneous positive 
influence on the management list attachments, controlling for the other variables. 
 
Further, cross-correlations were conducted with meetings, deadlines and collaborative 
processes (Appendix p. 17) to identify whether there was any lagged relationship which 
should be included in the multivariate ARIMA model. The variables with the highest co-
efficient were included. Indeed, the analyses there suggest that meetings in a following 
week were expected to have a positive impact on the internal forum, the management list 
and the general list attachments; a coming deadline in two weeks was expected to 
increase the management list attachments; and a coming deadline in 4 weeks was 
expected to influence the increase in general list attachments. Again in ERICOM, as in 
DELTA, no lead-lag relationship was found between collaboration variables (decisions, 
output production etc) and media frequencies, indicating a short-term impact of these 
independent variables on media frequencies.  
 
Finally, the independent variables which resulted from the OLS regressions and the 
cross-correlations, were included in the multivariate ARIMA models for the media 
variables with memory. The following tables show the most fitting model for each of the 
media variables, together with the independent variables. I remind that the models were 
found following three criteria: statistical significance of terms; lowest AIC/SBC 
indicators; residuals without autocorrelation (white noise). Further, some of the 
independent variables became statistically insignificant, once inserted in the ARIMA 
models.  
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Table 12 shows that the multivariate model for the internal forum is ARIMA (0,1,1) with 
θ=0.600 and log transformation, as suggested by the visual inspection of the variable. 
Neither the coming meetings, nor any other lagged or contemporaneous collaborative 
activity, have any statistically significant influence on the variable.  
 
 Estimates Std Error t p value 

MA1 0.600 0.08 7.496 0.000 
Meetings (t+1) -0.005 0.126 -0.042 0.967 
Constant -0.043 0.163 -0.266 0.790 

Table 12: ARIMA model for logged internal forum (after differencing) 
 
 
 Estimates Std Error t p value 

MA1 0.727 0.055 13.194 0.000 

Socialising 1.175 0.628 1.870 0.063 
Conflicts 3.030 0.966 3.136 0.002 
Constant -0.005 0.082 -0.059 0.953 

Table 13: ARIMA model for general list (after differencing) 
 
Table 13 shows that the multivariate model for the general list is ARIMA (0,1,1) with 
θ=0.727. Further, conflicts result in an increase in the change of the variable of 3.  
 
 Estimates Std Error t p value 

AR1 0.115 0.240 0.479 0.633 
MA1 -0.225 0.240 -0.939 0.349 
Conflict 1.096 0.548 1.999 0.047 
Output production 1.323 0.346 3.822 0.000 
Meetings (t+1) 0.132 0.052 2.532 0.012 
Deadline (t+4) 0.121 0.176 0.688 0.493 
Constant 0.413 0.281 1.471 0.143 

Table 14: ARIMA model for general list attachments 
 
 

 Estimates Std Error t p value 

AR1 0.923 0.077 12.054 0.000 
MA1 0.835 0.111 7.520 0.000 
Decisions 0.586 0.235 2.495 0.014 
Deadlines (t+2) -0.001 0.117 -0.005 0.996 
Constant 0.334 0.240 1.393 0.166 

Table 15 : ARIMA model for management list attachments  
 
Table 14 shows that, even though the univariate model is ARIMA (1,0,1), when 
controlled for other independent variables, the MA1 and AR1 parameters become 
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statistically insignificant. Both output production and conflicts increase the exchange of 
work through the general list, as well as a meeting in the following week. All other 
parameters do not have any statistically significant influence.  
 
Table 15 shows that the multivariate model for the management list attachments is 
ARIMA (1,0,1) with θ=0.835 and φ=0.923. Further, decisions increase management list 
attachments, whereas the influence of the coming deadline is not statistically significant.  
 
Finally, Table 16 shows that, even though the univariate specification for the managerial 
list is ARIMA (0,1,1) with log transformation (Appendix p. 8), when independent 
variables are included, the MA coefficient is not statistically significant. Both decisions 
and conflicts increase the management list.  
 
 Estimates Std Error t p value 

MA1 1.000 1.079 0.927 0.355 

Decisions 2.734 0.604 4.528 0.000 
Conflicts 2.550 0.879 2.901 0.004 
Meetings (t+1) -0.006 0.091 -0.062 0.951 
Constant 0.021 0.005 4.026 0.000 

Table 16: ARIMA model for logged management list (after differencing) 
 
The univariate specification of the models for the two lists and the internal forum is 
ARIMA (0,1,1) whereas the univariate specification for the attachments of the two lists is 
ARIMA (1,0,1) with φ value very close to 165. The models for the management list, the 
general list attachments and the internal forum also required log transformation. The 
coefficients in the integrated MA-models are all positive, indicating that the influence of 
the disturbance of the previous time lag on the current change of the variable (or its log) 
is positive. Consequently, a larger than expected change of the variable in week t results 
in a greater than expected change in the following week (t+1). This is the opposite with 
DELTA where the coefficients were negative, and after each shock the variable returned 
to equilibrium. This reflects the positive feedback loops which are the characteristic of 
systems with high complexity. In such systems, we lose predictability, as “small 
differences can build upon themselves and create large differences, making precise 
prediction difficult” (Miller and Page, 2007; 75). The existence of positive feedback 
loops was hypothesised in chapter 2 (section D) and it was linked to systems with high 
degree of complexity.  
 
In ERICOM, the more permanent effect of each shock on the change of the variable is 
also indicated by the integrated model, which reflects the cumulative effect of the shocks 
in all previous time periods.  This, as discussed in chapter 4, suggests that initial random 
shocks were highly influential of the latter behaviour of the variable, which reflects high 
degree of path dependence in ERICOM. The variables that did not need differencing, 
(management list attachments and general list attachments) had an autoregressive 
                                                 

 

65 These can be seen in the Appendix p8. I remind that the Integrated 
process can be understood as an AR (1,0,0) with φ=1.  
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component with φ value very close to 1. This again indicates the long-term memory of 
the variable of its previous values. Further, the log transformations needed for some 
communication variables shows that the higher the value of the variable, the more 
turbulent it was (variance fluctuating more at higher levels than at lower)66. Therefore, 
the dynamics of the media variables do not indicate one equilibrium point to which the 
values of the variable return. Instead, this suggests that after each shock, the variables 
tended to different equilibria, as also indicated in the visual inspection.  
 
Finally, the qualitative analysis and the visual inspection suggested that two events 
influenced the use of, at least, some communication media: the resignation of the team 4; 
and the arrival of the professional manager. In order to test systematically this influence I 
performed two types of analyses. First, I split the frequencies of the communication 
media in two periods: one before the resignation and one after the resignation (as this 
event seemed to have the most pronounced effect). I wanted to investigate to what extent 
the resignation of the group 4 resulted in different time dynamics of the media 
frequencies. The results (Appendix p. 19, Table 12) suggest that media frequencies had 
similar dynamics in the two periods: non stationary models with drift of the mean, and 
short-term influence of random shocks, with positive feedbacks of the random shocks on 
subsequent changes.  The only difference is that of the general list attachments, which in 
the second period acquires a memory of its previous change values, instead of a short 
term memory of the random shock [instead of an ARIMA (0,1,1), the variable is now 
described with (1,1,0)]. Therefore, even though the resignation of the group 4 changed 
the frequency of the media, and the level of their use, it did not change its underlying 
dynamics in time. 
 
Second, I investigated whether by including the two events (the resignation of group 4 
and the arrival of the professional manager) the multivariate ARIMA model was 
improved. In other words, I wanted to investigate to what extent these two events could 
explain the frequencies of media use better. I inserted the two events as dummy variables 
in the multivariate ARIMA models described above. Because I wanted to see whether 
they had a permanent effect on the dependent variables, I coded them with 0s in the 
period before, and 1s starting from the week they happened, onwards. The results 
(Appendix p. 19, Table 13) suggest that the two events had minor, if any, explanatory 
power. The resignation of group 4 reduced the use of the general list (by approximately 
10 emails) and increased the attachments of the managerial list (by approximately 2 
attachments), and the arrival of the professional manager further reduced the use of the 
general list (by approximately 4 emails). Both were already indicated in the qualitative 
analysis, and the visual inspection of the variables. However, both events had little 
explanatory power.  
 
In general, even though the arrival of the professional manager and the resignation of the 
group 4 changed the dynamics of the team, and the frequency of some media, this did not 
reflect in a big change in the time dynamics of the frequency of the media, or in helping 
                                                 

 

66 This distinction between turbulent periods and more tranquil periods 
of the variable was already indicated during the visual inspection of 
the variables.  
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us explain better the decrease or increase of their use. Only for the case of the general list 
do both of the events reflect comparatively big changes in its use (decrease).  
 
These results, if combined with the result of the qualitative analysis which showed that 
the functions of media did not stabilise in time, point to the overall lack of stabilisation of 
the communication patterns of ERICOM.  
 
But why was media use in ERICOM more sensitive to random shocks, than DELTA? 
Why were external events (such as the hiring of the new manager) influencing the 
functions that media supported? It could be the result of uncertainty about the course of 
the project, at the level of the review, but also at the substantive level, because of the 
innovative character of the project. The constant insecurity thus resulted in an inability of 
ERICOM to function as a stable team (with a consistent sense of collective responsibility 
and collective identity), to coordinate itself and to create a stable media configuration. 
This result is also related to the higher level of complexity of the team than in DELTA: 
more disciplinary perspectives, different task allocation in different work-packages, more 
heterogeneous institutions (see section A). Therefore, the environment of the team 
became more dominant in influencing media use, as well as other collaborative practices, 
as we shall see in the next chapter. So how does the use of media change through time? 
Media in ERICOM changed their functions throughout time, often reflecting 
environmental, external processes (such as the negative evaluation, the hiring of the new 
manager, the resignation of group 4).  
 
The recursive-ness of the communication patterns of both teams (that is, the memory of 
their communications, and the way the communications became the building blocks of 
further communications in time) suggests that both teams functioned as complex systems. 
The patterns of short-term memory of previous shocks (MA-models), and perfect 
memory of initial conditions (Integrated- models) that the communications of the two 
teams exhibit, suggest that they are complex systems: groups which can be understood as 
interconnections between local actors and elements, with emerging properties that are 
more than the sum of their parts. ERICOM exhibited higher complexity than DELTA, 
which possibly resulted in higher path dependency of its communications on initial 
conditions (Integrated models), higher sensitivity to random shocks, and multiple 
equilibria of its communications.  
 
Turning to the influence of the working processes on the media frequencies, the 
multivariate specification of the ARIMA models show that: conflicts and decisions 
increase the change of the logged management list; decisions increase the change of the 
management list attachments; output production and the expectations of coming meetings 
increase the change in the logged general list attachments; and conflicts increase the 
change in the general list from one week to the next.  
 
It is noted that unlike DELTA, where conflicts had no systematic impact on media 
frequencies, in ERICOM conflicts have an impact on the use of both the general list and 
the management list. Also, lacking from ERICOM is the systematic impact of socialising 
on media frequency. Predictably, output production has a positive impact on the 
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exchange of work through the general list, as in DELTA. The expectation of meetings 
had a much smaller impact in ERICOM, and only on the exchange of work through the 
list, whereas in DELTA the expectation of meetings resulted in an increase in both the 
exchange of work and the exchange of emails through the list. Finally, deadlines have no 
systematic effect on media frequencies in ERICOM. This relates to the observation 
(following chapter) that in ERICOM deadlines were actually not kept.  
 
Did media in ERICOM reinforce each other, as in DELTA? The visual inspection 
indicated there may be a substitution effect between the two lists, especially in the second 
period of the project. To identify any possible short-term substitution effect I performed 
cross-correlations for the frequency of media use67. There was a statistically significant 
positive correlation between the managerial and the general list at lag 0 (r=0,215), which 
suggests a boosting effect between the two lists, and does not lend empirical support to a 
substitution effect between the two lists.  
 
This analysis suggests that the gradual decrease of the managerial list over time did not 
result from a substitution effect, but from a learning process of administration and 
management tasks, as was the case also in DELTA.  
 
Moreover, there was a statistically significant positive cross-correlation between the 
attachments of the managerial list and the downloading activity at lag 0 (r=0,221). Since 
the internal forum started operating shortly before the resignation of group 4 (which 
marks the two phases of the project) we can understand that this result refers more to the 
second phase of the project. So, information exchange in the team happened 
simultaneously: the sending of documents through one medium correlated with receiving 
of documents in another medium. In conclusion, there was no clear indication of 
substitution effect between media in ERICOM team either, but strong indication of 
boosting effect between some media.  
 
What do these analyses tells us about the media use in the ERICOM team? The team used 
a variety of different media for internal and external, team-wide and personal 
communication to support different functions/ working processes. The functions that the 
media supported varied throughout time and there was a clear differentiation in periods 
according to working processes that media sustained. Moreover, the frequency of media 
use was not evenly distributed in time, as was the case in DELTA, but exhibited sudden 
changes in different periods. If we combine this with the results of the ARIMA analysis, 
it is clear that the team did not manage to create and sustain a stable media configuration. 
The ARIMA models suggest higher sensitivity to “random shocks”, no return to 
equilibrium point after random shocks, longer memory of random shocks (path 
dependence), and higher complexity than DELTA. Which working processes influence 
the use of media? The qualitative analysis showed that the negative review, the hiring of 
the new manager and the resignation of group 4 changed the functions that media 
sustained. Moreover, the negative review and the resignation of group 4 influenced the 

                                                 

 

67 The cross-correlations were performed on the variables after the 
removal of memory.    
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frequency of media use (increase of the general list in the former; and increase of the 
management list attachments in the latter). In addition, the arrival of the new group and 
the external review of the team also seem to have influenced the frequency of media use 
(increase of internal forum). Further, decisions, output production and conflicts increased 
somewhat the use of the two lists, but not as much as in DELTA.  
 
So, how does the frequency of media use change through time? In chapter 3 it was argued 
that different media would show different dynamics in time. Here, the frequency of all 
media followed a (0,1,1) model, with high sensitivity to random shocks. This higher 
sensitivity is related to higher complexity and uncertainty in the team, which resulted in 
the environment of the team becoming more dominant in influencing media use, as well 
as other collaborative practices, as we shall see in the next chapter.  
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8. ERICOM case study - Collaborative practices 
 

A. Decisions 
 
The DELTA team used a general list dominated by researchers, overall, , with a limited 
role of the project coordinator, and the other coordinators, especially in the beginning and 
the end of the project. Moreover, the initiation of the communication and the exchange of 
documents were the same for researchers and coordinators. The managerial list was 
somewhat dominated by the project coordinator, who was also the main responsible for 
the initiation of communication. Indeed, the use of the general list there allowed the 
participation of more members in decision-making processes, and justification of 
decisions on the basis of “the team”, which was not evident in the managerial list. What 
can we learn about this from ERICOM? 
 
I first explore the extent to which ICTs are used in a different way by central and 
peripheral researchers (coordinators and researchers respectively), with regards to the 
frequency of communication, and the initiation of communication. Next, I focus on how 
decisions were taken in ERICOM.  
 
General emailing list 
 
The results were completely opposite to that in DELTA, as scientific coordinators in 
ERICOM dominated the list: 28% of the emails were sent by researchers, as opposed to 
72% of emails sent by scientific coordinators. If we only take into account the active 
members68 it would mean 83 emails per coordinator on average, and 19 emails per 
researcher on average. But does this relationship change over time? The following figure 
(Figure 15) shows the relative dominance of the coordinators in the emailing list over 
time69.  
 
On the whole, the coordinators’ dominance of the general list decreases over time, 
especially from month 19 onwards (group 4 left the team in month 18)70. Nevertheless, 
the prevalence of researchers in the list was restricted to specific periods: months 19-21, 
29-30, 33, 37-38 (when the line goes below 1), and these months overall represent 59 
emails in total. Therefore, the figure reflects more the abandonment of the general list, 

                                                 
68 Active members are the one sending at least 7 emails (1% of the total 
emails). I remind that the analysis was performed on the total amount 
of emails to the general list N=697.  
69 This figure presents the number of emails per coordinator divided by 
the number of emails per researcher each month. The line gives the 
moving average trend line (period 2).  

 

70 Indeed the numbers were inserted in an SPSS file and a negative 
linear trend was identified (Sig. 0,000, Beta -568, Adj. R. Sq. 0,303 
N=39).  
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and the move towards the managerial list, especially by the coordinators, than the 
alleviation of hierarchy in the general list.  
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Figure 15: Relative dominance of coordinators over time 
 
The second issue, whether the initiation of new topics in the emailing list is related to the 
hierarchical status of the members, was analyzed with the use of the subject header of the 
emails71. Almost 63% of the emails sent by researchers were original contributions, 
whereas that percentage was 42,5% for coordinators. It seems that coordinators were 
discussing the issues in the general list, whereas researchers raised new issues, or merely 
announced or reported work. 
 
A One-way ANOVA between the status of the members and the number of attachments 
sent also showed statistically significant results: overall researchers tended to send 
slightly more attachments than scientific coordinators72.  
 
Management list 
 
In comparison to the DELTA team, the managerial list in ERICOM was not as restricted: 
some coordinators asked for the participation of their researchers in the list. This could be 
related to the multiple roles that the management list played in the team: coordination and 
planning discussions or announcements were circulated there, and work was sometimes 
sent. In general the management list in ERICOM included topics of general discussion 
much more than the managerial list in DELTA, which was exclusively for sensitive 
managerial (mainly resource-related) issues.  
 

                                                 
71 Using the database containing one email per row (N=697) I cross-
tabulated the existence of “Reply” indications in the header with the 
hierarchical status of the members: phi 0,183 Sig. 0,000 for the whole 
period. When the cross-tabulation was broken down by month only six 
months showed a statistically significant result (months 11, 13, 15-17, 
28).  

 

72 Same database as before (N=697) Sig. 0,013, researchers Mean: 0,52 
coordinators mean: 0,26 
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Researchers participated in the managerial list, but they were not active at all, sending 
6,7% of the emails, whereas 57,7% of the emails were sent by the coordinators (N=391). 
The rest 35,6% of the emails were sent by Pedro, the project manager. Especially from 
week 64 on (when he was hired) Pedro was responsible for 50% of the emails in the 
managerial list. This is a much higher level of participation than Mario’s 34% of emails. 
This indicates that the managerial list was almost exclusively dominated by scientific 
coordinators and in the second phase by Pedro, together with coordinators. Researchers 
hardly participated in the discussions about coordination of work, or managerial issues.  
 
The amount of original contributions in the managerial list also related to the status of the 
members: 70% of the researchers’ emails were responses, 64% of the emails by 
coordinators were responses, whereas 93,5% of the emails sent by Pedro were original 
contributions73. This shows that the difference between Pedro and the rest of the team 
was very pronounced. He was the one raising new issues and initiating communication in 
the management list. The number of attachments sent through the managerial list was 
also dependent on the status of members, with researchers sending more attachments than 
coordinators, and Pedro sending the most attachments74. 
 
In conclusion, coordinators participated more than researchers in both lists and Pedro 
seemed to dominate the communication in the managerial list. Researchers were 
generally absent from discussions, in both lists. Therefore, we would expect that 
decisions through the general and the managerial list would be less participatory than in 
DELTA, and we would generally expect coordinators, and Pedro, to dominate decision-
making processes. The qualitative analysis below will examine this.  
 
The DELTA case indicated that in cases of multiple competing and interweaving levels 
of authority, the individual style of leadership did not influence the decision-making 
processes. Decisions there were influenced by the four levels of authority, (the project 
coordinator, the WP leaders, the management committee, and the local context) as well as 
the publicness of the medium, which allowed for the participation of researchers and also 
influenced the argumentation and justification of decision-making process. But, how 
were decisions taken in ERICOM, which had a different balance of coordinators and 
researchers in the online media? 
 
According to the technical annex of the contract, there would be three levels of authority 
in the ERICOM team: 
1) Project director: Laura (director of Jose’s institute) whose tasks would be to coordinate 
work, chair meetings, appoint people to work for tasks, represent the project (technical 
and managerial aspects);  
2) Project Manager: Jose, whose task would be to solve administration problems, ensure 
deadlines are met, manage project archive, ensure financial issues; 

                                                 
73 The database contained all emails sent to the managerial list (N=391) 
Phi 0,558; Approx. Sig. 0,000 

 

74 The analysis was in the same database (N=391) A one way ANOVA 
resulted in Sig. 0,000; researchers: Mean 0,27, coordinators: Mean 
0,09, Pedro: Mean 0,58.  
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3) WP leader: from the group with the most resources in the WP, “responsible for 
planning and over-seeing the progress of the tasks and Deliverables”.  
 
Therefore, there again was a multiplicity of authority levels instituted in the project, as in 
DELTA. However, these levels did not function in the same way as in DELTA. 
Moreover, at the second phase of the project, the project manager, Pedro, played an 
increasingly important role.  
 
Jose’s style of leadership was very tolerant and permissive: at no point did he dictate or 
even suggest to the members of the team how work should proceed. Moreover, he had a 
problem performing his tasks as a manager: during the first review meeting, the lack of 
managerial control and leadership became obvious to the team and the project officers; 
and the project faced the danger of being stopped. Jose’s attempts to resume his 
managerial and coordination tasks after the meeting were not successful either, partly 
because of the additional problems that the transfer of the project in two groups (group 4 
and 5) created. The managerial and coordination vacuum also resulted in problems for the 
substantive work: lack of communication with the officers, problems with the quality of 
data, delay in the transfer of group 4, lack of integration in the deliverables. ERICOM 
had thus to face a series of issues that were intermingled. 
 
The management committee, that is, the coordinators in the project, started discussing the 
problems in the team after the first review meeting, and different solutions were 
identified. The problems were translated in a different way by the members, which meant 
that different solutions were sought. George focused on the delay of Eurostat to sign the 
contract and agree to the transfer of the project to his university, and thus the solution 
was that Eurostat be urged to finalise the procedure. Jack focused on the importance of 
WP8, and thus his suggested solution was a collective effort on this work package. 
Moreover, he conceptualised the problem as lack of leadership from Jose and he 
emphasised meetings. John focused on what the team promised to do in the contract, and 
thus a professional project manager who would keep to the contract was favoured. Jose 
focused on the lack of communication and collaboration in the team and emphasised the 
role of email communications and the team’s help in his managerial tasks.  
 
Moreover, we need to keep in mind that the management committee was not formalized 
as a level of authority in the contract of the team, the way it was in DELTA. There were 
no rules concerning which decisions would be taken by the management committee, nor 
how decisions would be taken. In short, the management committee had no formal role.  
 
So, during the first phase of the project, there were a number of coordination, managerial 
and substantive problems in the team; Jose and the coordinators were mainly involved in 
these discussions, without anyone assuming an authoritative role. Rather than imposing a 
decision, all members were merely urging for a decision to be taken, requesting thus a 
leading role from someone. The multiplicity of authority levels did not lead to many 
individuals trying to assume control and impose their views, as in the case of DELTA. 
Rather it created a managerial and coordination vacuum, because of the style of 
leadership of the project coordinator, Jose, and the coordinators. Therefore, the 
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multiplicity of authority levels created tensions in a different way than in the case of 
DELTA, by creating a decision and coordination vacuum.  
 
At the substantive level, this vacuum resulted in the partners working rather 
independently on their own clearly-defined tasks. The WP leaders also had a very 
permissive approach: under their WP the other groups could develop more or less their 
own working plan without any need for integration or common decision-taking.  When 
more integration was necessary, as in the case of WP8, this resulted in bottom-up 
spontaneous solutions from different individuals, which were immediately taken up, in 
view of the lack of leadership. “[I]deas would be followed without discussion, there was 
generally no disagreement on how to proceed… it was more that lack of leadership and 
guidance on how to proceed… and every idea that sounded reasonable and good was 
followed” (Hendrik). At the managerial level, this decision and coordination vacuum was 
problematic as it threatened to breach the contract with Eurostat. The process that led to 
George’s resignation (see next section) is also indicative of this: nobody was taking any 
decision for the problematic situation. So, the decision and coordination vacuum created 
tensions and prepared the ground for Pedro’s role.  
 
Pedro had no problem with taking decisions. His dominance of the managerial list and his 
style of communication, with most of the initiation of new topics, are indicative of this. 
He was hired to manage and coordinate a team which had problems coordinating and 
managing itself: in this sense, he did not impose his decisions on the team, per se. It is 
rather that he followed actions which he often did not discuss with or inform the team 
about. A good example is the process that he followed with the setting of agendas for the 
meetings. An agenda would be compiled and sent to the team before the meetings, and 
any comments or additions from team members would often be ignored, which more than 
once caused tensions. Another example is the unilateral decisions and actions he took 
concerning the group 8 and their work on WP8, often without informing the team. Jose, 
who was still the scientific coordinator of the project, rarely intervened. 
 
So how were decisions made in the ERICOM team? Before Pedro’s arrival, the 
multiplicity of levels of authority, in combination with the leadership style, contributed to 
the emergence of a managerial and coordination vacuum, which led to lack of decisions 
on managerial and substantive issues. At the substantive level, this resulted, on one hand, 
to work being carried out independently and locally and, on the other hand, spontaneous 
proposals being taken up for common work. At the managerial level, this created a lot of 
tensions. When Pedro came, decisions were taken by him unilaterally, sometimes without 
informing the team, which also created tensions. Other times, a different opinion would 
be bypassed or ignored, and this was especially true via email.  
 
Very often comments about the agenda, or the work process, or about the lack of 
information on some issue would be ignored and not followed up. During meetings, 
however, this was hardly the case. In this sense, there was a clear difference between the 
decision-making processes in ERICOM and in DELTA. In ERICOM, the emailing lists 
were hardly used to take decisions, before or after the hiring of Pedro. Suggestions or 
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proposals via the lists would be ignored, or sometimes a discussion would take place but 
it would not lead to a decision. Instead, the issue would be abandoned.  
 
In meetings, however, and especially after the first review meeting, decisions would be 
taken and recorded in the minutes. Usually, a proposal for a line of action would emerge 
bottom-up, not necessarily by the WP leader, or the coordinator. The discussion was 
followed more by some members and less by others. Nevertheless, the presence of each 
group representative in a meeting meant that they would be explicitly asked for their 
opinion and in the end a decision would be adopted. Through the list it was easier to 
ignore issues and very often members did so.  
 
So how did differences among media influence the process of decision-making in 
ERICOM? The general lists were hardly used by the team to reach decisions on a topic, 
even though there were attempts for decision-making. Generally, an email discussion or 
issue would be only followed by specific members, whereas it would be ignored by 
others. This became clearer in the second phase of the project, when members of the team 
felt that it was indeed Pedro’s responsibility to take decisions and present them with a 
final choice. Decisions would be only taken in meetings. Thus, the use of the lists for 
decision-making processes (for managerial and substantive issues) enabled the ignoring 
of issues, and suggestions. Responsibility about decisions was diffused through the lists, 
whereas in meetings responsibility was taken on by the representative of each group. This 
was the case in both stages of the project: the first with a lack of clear leadership and the 
second with clear, authoritative leadership.  
 
And did the use of ICTs increase the pace of working processes in a team? The analysis 
above indicates that this was not the case. The use of the emailing list for decision-
making led to issues being ignored and postponed. We can therefore understand the 
decision-making processes in both DELTA and ERICOM, as being influenced by the 
levels of authority and the media used, with the style of leadership as an intervening 
variable: a lack of leadership or an authoritative style of leadership might contribute to 
the use of electronic communication for the diffusion of responsibilities in the decision-
making process. In these situations, there is a clear difference between face-to-face 
meetings, which enable the focussing of responsibility, and electronic communication, 
where responsibility is diffused. In situations with multiple contesting leaders, the use of 
the team-wide lists contributed to the justification of every decision; and thus the more 
public the medium, the more inclusive and transparent the decision-making process.  
 
Peripheral researchers in ERICOM were absent from coordination and managerial 
discussions in general, whether in meetings or through the lists. This also becomes 
obvious from the quantitative analysis in the first section. In discussions on substantive 
issues, and their related decisions, they played a role mainly through initiative taking and 
suggestion of solutions. This again was more obvious in meetings, when work needed to 
be done, than via the general list, where often the suggestions were ignored.  
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B. Conflicts/ tensions 
 
The analysis of DELTA showed that most conflicts resulted from the competing levels of 
authority in the project, over control of the project. The increased use of ICTs did create 
few misunderstandings; the publicness of the media used influenced the balance of power 
in conflicts, the translation of the issues at hand, as well as the conflict-resolution 
mechanisms. Was this the case with ERICOM, given the different role of the authority 
levels there? 
 
After the first review meeting, when the managerial and substantive problems surfaced 
and the project was under threat, there were often tensions and conflicts in the ERICOM 
team. Here, I briefly describe and then analyse the process which led to the resignation of 
group 4, in order to bring out the interplay between the use of different media in conflicts.  
 
The group requested the transfer of affiliation from a private research institute to a 
university. During this process, the institute stopped carrying out tasks for the project and 
supporting the members of group 4, George and Marc, financially; the university 
authorities requested the signed contract in order to support them.  In short, group 4 
existed in limbo, in an administrative vacuum. In the meantime, group 4 refused to take 
on leadership of WP8, which the project officers emphasized, until its position was 
clarified with a new contract.  However, Eurostat delayed taking a decision about this. In 
essence the problem was created by the difference in the regulations between the local 
institutional context (George’s university) and the funding context (Eurostat) of the team. 
Therefore, different regulations in the two contexts in which the team was embedded 
resulted in a tension in the team.  
 
When Pedro was hired, a tension between Pedro and George erupted, when Pedro 
criticized George’s work in the public emailing list. George sent an email to the 
managerial list requesting an apology from Pedro “in the same mailing list where his e-
mail was first directed. As this is a very sensitive issue for me, I'm posing it to the 
management mailing list.” Pedro apologized to both lists and the tension was temporarily 
resolved. The strategic use of the media comes to light: Pedro sent his criticism to the 
general list, where the original text was sent. George replied in the managerial list “as this 
is a very sensitive issue” and demanded an apology. Pedro sent his apology to the 
managerial list, replying to George’s email, and recognizing the sensitivity of the issue. 
However, George wanted an apology to be made publicly, to the list that the original 
“pejorative” email was sent. The movement from one list to another, in this sense, was a 
strategic choice of both George and Pedro.  
 
Two weeks later, in the general meeting of the team, George gave a presentation about 
WP8, which was received critically by members of the team, as it seemed unrelated to the 
thematic focus of the project groups. The situation became eruptive and what followed 
was a vote among the partners whether group 4 should remain in the project or not: the 
majority of the members wanted to keep group 4 in the project.  
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If we compare the tension created when the text was sent to the general list and when it 
was presented in the meeting, there are again differences. When comments were made 
through the list, a substantive discussion started about the topic of the text and how the 
work could develop. The comments and discussions, however, were not incorporated in 
the text: responsibility, again, was diffused through the general list. When the same 
presentation was made in the meeting, it was not ignored, and the comments and 
criticisms led to an issue of responsibility: George’s argument was that he was the WP 
leader and thus responsible for its content. The team’s argument was that the team had an 
overall responsibility to integrate work (and thus a focus on a different topic). The 
substantive issue was thus translated into an issue of authority and control (who is 
responsible for the content of WP8) in the meeting, and contesting responsibilities 
emerged.  
 
It is not a coincidence that the problem was created with WP8: it was the only work 
package which included many different local groups, on almost equal footing (see Table 
10, chapter 6). Moreover, the topic of the work package, as noted before, was very 
innovative, and there was a general uncertainty as to what exactly was expected, or how 
the indicators would be developed. Therefore, the intended output, and the task 
allocation, made WP8 the focus of a tension between different authority levels. In this 
way, the same presentation through the list raised substantive discussions, whereas in the 
meeting raised responsibility and authority discussions and tensions.  
 
However, the following week the tension took a different twist. Immediately after that 
meeting (week 76), Pedro went to Luxemburg to discuss with the project officers, and on 
his return, he sent an email criticizing the project officers for the delays and suggesting 
that the team should produce letters of rejection of group 4 from the team. George 
forwarded this email to the project officers. This forwarding of email was considered a 
problem by some members, since it jeopardized the relations between the team and the 
project officers. Different solutions to the problem were suggested through private emails 
and private phone-calls, whereas through the managerial list Jose as the manager, insisted 
that group 4 remains in the project. Pedro also sent an email to the managerial list asking 
George to apologise and to resume work for WP8. To this, George responded with his 
resignation, with a personal email to him and the project officer. 
 
From the beginning of the story there are several elements involved: the managerial 
aspect, with the tension between the two contexts involved (the regulations of the local 
context and those of Eurostat); the substantive aspect with delays of work and different 
ideas about the content of WP8; the authority and responsibility aspect, with George 
refusing to act as the WP leader in the beginning and then wanting to maintain his 
authority as a WP leader. This multiplicity of elements enabled the different translation of 
the issue by different members through different media. The solutions identified at each 
stage and through each medium were different: through public media (meetings and the 
managerial list) each translation and solution had to be justified and negotiated. 
Therefore, a more global solution would be suggested (the voting during the meeting, the 
substantive discussions on WP8 through the list). Through private media, the actors tried 
to push their own translation and solution and impose it to the rest of the team.  
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Here, as in DELTA, the use of personal media (telephone and private emails) for the 
conflict resulted in a one-way translation of the issue at stake, and a resolution 
mechanism resulting from this translation. The more public the conflict was, the more 
people involved, and the more potential translations and resolution mechanisms. In this 
sense, the meeting and the use of the managerial list offered more possible solutions than 
personal media. At the same time, the power balance became more complex as more 
members got involved through public media. The difference between the tension through 
the managerial list and through meetings is that in the former case the responsibility for 
the solution was diffused, whereas in the meeting the responsibility was contested.  
 
So, the multiple levels of authority combined with the leadership style, created the 
managerial and coordination vacuum that was described in the previous section, which 
created tensions in the team. The use of different media, and especially their degree of 
publicness, influenced the outcome of the conflicts. This is consistent with the results of 
DELTA. In addition, the style of leadership also affected the influence of the media, 
since through the list responsibility about the conflict resolution was diffused, and in the 
meetings, responsibility about the conflict resolution was focussed on specific 
individuals.  
 
In the second phase of the project, there were fewer tensions, rarely reaching the level of 
a conflict or eruption, mostly between Jack and Pedro. The tensions were created by the 
leadership style of Pedro, the unilateral decisions, and the lack of information to the team. 
So, the tolerant and very permissive style of leadership of Jose in the first phase, as well 
as the authoritative style of leadership of Pedro in the second phase, created tensions in 
the team, more in the first phase than in the second.  
 
Finally, was the use of ICTs edgy and immediate, creating therefore conflicts in the 
team? The analysis so far suggests that the main reasons of tensions in the team, were not 
related to the use of ICTs per se, but rather to the coordination and decision vacuum, in 
the first phase, and the authoritative leadership style of Pedro in the second phase. Even 
though the email that Pedro sent to the list triggered negative reactions (such as George’s 
reaction described above), the use of ICTs as such was not the reason for the tensions in 
the team.  
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C. Socializing 
 
Some questions in chapter 3 address socializing, and whether it is an activity that is 
supported through different media: To what extent are different media used for 
socializing? Do ICTs really “do away with pleasantries”? The DELTA team used both 
meetings and the general list for socializing, and this helped create and maintain a shared 
feeling of a team. Socialising activities in the list increased over time, and they were 
related to the status of the participants. Researchers, being the ones most involved in 
work, engaged more in socializing and the creation of a team spirit. How did it function 
in ERICOM, with the different balance of power between researchers and coordinators, 
but also the different task allocation? As noted in chapter 2, higher interdependence is 
expected to lead to more personal relations between members of a team.  
 
The ERICOM team used meetings for socializing, and exchange of personal information:  
they were vital, especially in the beginning of the project, to get to know each other. The 
general list was also used for socializing, but mainly during the first phase of the project. 
Appraisal of each other’s work, season’s wishes, and personal information were 
exchanged. Even during crisis situations, an informal tone was maintained and emoticons 
were often used. Farewell emails were also common: the announcement of someone 
leaving the project, and often informing about future career plans.  
 
During the second phase of the project the exchange of jokes and emoticons stopped and 
the emails with socialising purpose were restricted to exchange of pleasantries, such as 
thanking messages when someone sent work, or congratulating messages when the 
project received good review. Socialising changed in character. This transformation in 
the socializing activity, (from jokes, emoticons, and wishes, to pleasantries) reflects a 
change in ERICOM: what was a team, in the beginning, with collective communication 
and collaboration patterns, slowly became a collection of members who were working 
under the same project. We can understand the collective socializing activity as an 
indicator of a team identity, which seems to dissolve in the second phase of the project.  
 
How can we understand the lack of a team identity? The ERICOM members, in the 
second phase of the project, lacked a sense of collective responsibility for the course of 
the project. Local and bilateral activities were the only focus during the second phase. 
Further, decisions about the project were left to the manager, meetings took place to 
inform the rest of the partners about local activities, and the focus of the project shifted: 
the important thing was what the team had promised to Eurostat. In contrast, during the 
first phase, and especially after the first negative review, a collective effort was made on 
WP8, and collective responsibility was exhibited by the groups both for the managerial 
and for substantive problems and issues. 
 
The erosion of a team identity in ERICOM in the second phase could be related to two 
factors: the first is the influence of Pedro who was often critical about the project, its 
substantive results and its progress. In one of his first emails he proclaimed: “shameful 
results! my profound disappointment... evidence of my initial pessimism concerning the 
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bad shape of the consortium... What you need is a dramatic change of attitudes...”. In 
general his attitude was critical of the project throughout its end, which often reflected his 
managerial mentality towards it: he criticized work and results that did not explicitly take 
the users’ considerations into account, and were purely technical, and he commented on 
the delays of the deliverables. It could be the case that this negative and managerial 
attitude affected the team members, and eroded the team identity. The insistence on the 
Commission’s recommendations and the managerial attitude slowly taking over the 
substantive issues certainly did not foster the collective identity of a (mainly) research 
team.  
 
The second factor could be George’s resignation under a heavy atmosphere, with a series 
of managerial and substantive tensions and problems. This must have created a negative 
feeling for the members, who, after that, stopped the collective, until then, effort on WP8 
and resumed their bilateral or independent tasks. In general, the socializing activity of the 
general list indicates the creation of a rather collective identity in the first phase of the 
project, which seems to be absent or disappearing in the second phase. The low use of the 
general list and the lack of general discussions through it are also indicative of this. In 
this respect, the general list was used, in the first phase, for the exchange of emails with a 
socializing character, which reflected and helped create a team identity and team feeling; 
this was rather absent in the second phase. The exchange of pleasantries did not re-create 
this team feeling, and nor did the common meetings.  
 
The DELTA team managed to create and maintain a team identity, because of the 
collective responsibility for the comparative study and the collective efforts in all local 
groups involved. Therefore, there seems to be a link between task allocation in the team, 
tensions and the creation of a team identity. In distributed teams where the same tasks are 
shared between the groups, the use of ICTs for socializing contributes to the creation and 
maintenance of a team identity. In distributed teams with a specialized task allocation and 
limited collective, team-wide work, the use of ICTs for socializing is not the only 
precondition for the creation of a team identity. Increased levels of tensions, not only 
between the members or groups, but also between the managerial and the research 
mentality may erode a collective identity.  
 
So, do ICTs do away with pleasantries? In both DELTA and ERICOM, ICTs were used 
for the exchange of jokes, emoticons, pleasantries and emotional support: more in 
DELTA than in ERICOM; and more in the first phase of ERICOM, than in the second.  
 
As a next step, a quantitative analysis on socializing emails was performed. All emails in 
the general list were coded as to whether they had a socializing purpose and cross-
tabulations with the status of the author and time were performed (N=697). In total 24,4% 
of emails had socializing elements, with jokes, personal information, pleasantries or 
season’s wishes. Statistical analysis showed that socializing emails were not related to the 
status of the members. Moreover, around 60% of emails with socialising nature were sent 
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by just three individual members75. In this sense, the exchange of pleasantries and 
socializing emails was not a structural characteristic of the team, as in the case of 
DELTA, but it was an idiosyncratic characteristic of the communication style of some 
members.  
 
Further, the time dimension of the socializing emails was studied. The percentage of 
socializing emails over time (Figure 16) indicates an irregular activity, which further 
supports the argument for an idiosyncratic and not structural feature of the team. 
Moreover, the meetings were found to be unrelated to the socializing activity in the list, 
which was confirmed with a cross-correlation of the two variables76. So, even though the 
meetings were used for socializing activities, they were not related to the socializing 
activity of the general emailing list. Therefore, meetings did not boost the socialising 
activity through the emailing list.  
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Figure 16: Socialising activity in the general list ERICOM 
 
So, does socialising in a team take time to evolve? In ERICOM even though there was 
socialising activity in the first phase, in the second phase it changed character and instead 
of jokes, and rewarding phrases, it entailed pleasantries. There was no empirical evidence 
supporting the hypothesis that socialising required time to evolve in the team. 
 
 

                                                 
75 Jose 46 emails, George 33 emails and Louis 20 emails out of the 170 
emails with socialising nature.  

 

76 The cross-correlation was performed between the percentage of 
socializing emails per month and the number of meetings (N=39, number 
of lags 4).  
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D. Coordination and task allocation 
 
According to chapter 2, a number of variables are expected to influence task allocation: 
the type of intended output, the distribution of skills and expertise in the team, the status 
differences between the members, the stage of the project. In DELTA, team-wide 
coordination functioned in a successful way and was influenced by all these variables. 
The challenges of the highly interdependent collaboration were addressed with a 
formalization of communication processes, and an uncoupling of task dependencies. 
Different media were used for a different type of task allocation, but that was related to 
the stage of the task and not to differences among media per se. Finally, the use of ICTs, 
and of the shared database did not result in the communalization of research.  
 
However, the intended output in ERICOM was more varied and heterogeneous, the 
distribution of skills and expertise wider, and the stages of the research not linear but 
parallel (see chapter 7, section A). Moreover, there were bigger status differences in the 
communication patterns than in DELTA (see current chapter, section A). Finally, the 
initial allocation of tasks among the groups was expected to lead to a specialized task 
allocation, with a complementary type of collaboration (Hara et al., 2003), and therefore 
a lower degree of interdependence, in some work packages, and a higher degree of 
interdependence in other work packages (WP8, WP2). So, we would expect coordination 
and task allocation to be entirely different in the ERICOM team.  
 
There were different types of coordination and task allocation depending on the type of 
output that ERICOM produced; but in most cases, task coordination was a bilateral issue, 
which emerged bottom-up and not suggested or decided by each WP leader. There were 
local initiatives of two- or three groups, for the development of a tool and its 
implementation, or for the testing of indicators. These informal, bottom-up arrangements 
had a certain degree of intellectual freedom, and emerged in meetings. They would rather 
follow ideas of the members, than what was promised in the contract. In these 
configurations, through local or bilateral initiative taking, task allocation and 
coordination of work was informal, through face-to-face meetings, or personal means of 
communication.  
 
Even though these bilateral collaborations entailed a specialized division of labour (one 
group developing a tool, the other group testing it with analyzing data) the work 
exhibited higher interdependence than suggested by Hara et al. (2003) in complementary 
collaborations. This was the case especially because the intellectual focus of the project 
was uncharted territory. Data gathering, for instance, was the responsibility of mainly 
group 1 and group 4. However, a high degree of bilateral coordination was needed to 
clarify what type of data would be gathered, to agree on the metadata, to deliver them in a 
format compatible with one of the software tools of the project. Furthermore, the 
development of software tools, and especially by group 4, was done in close 
collaboration with group 5, which would then use the tools for data harvesting. The logic 
behind the analysis and the design, the technicalities of the tool, were all issues to be 
negotiated and coordinated between the two groups. 
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In this respect, the initial task allocation, which favoured bilateral collaborations, the 
intellectual focus of the project, which was quite innovative, and the intended output 
(database, software or report) influenced the coordination and task allocation in the 
project. This would generally take place in either face-to-face meetings or through 
personal media, such as email or phone-calls. The media used did not influence the 
coordination mechanisms as such. This type of coordination resulted in higher 
interdependence between groups, than suggested in the literature, where coordination 
took place informally and locally, or bilaterally.  
 
On the other hand, WP8 exhibited different patterns of coordination and task allocation, 
as expected. Work on WP8 started after the third meeting, in the month that its first 
deliverable was actually expected. It was the most collaborative work package, in a team 
which generally worked individually or bilaterally, and had not developed codes and 
routines of cooperation, responsibility and collective action as a team. The insecure status 
and lack of resources of group 4, which was supposed to lead WP8, aggravated the 
problem, and so was the innovative aspect of the work package. Moreover, WP8 
depended on data collection from group 1, which was already delayed.  
 
Under these conditions, there were several attempts of semi-formalised team-wide task 
allocation, mainly in emergency meetings organized specifically for WP8. These attempts 
were characterized by initiative taking. During these meetings, a list of responsibilities 
for each member was compiled and then sent to the general list. However, the attempt 
was not very successful, mainly due to the lack of a clear authoritative voice. After group 
4 resigned, group 1 took over WP8 temporarily. The following meeting was dedicated to 
this task, and resulted in two directions: first, a revision of the first deliverable, on the 
basis of collective contributions of all members; and, second, a revision of the wording of 
the work package, so that complexity in the work package could be reduced. 
 
Indeed, when group 8 took over WP8, a meeting with the other groups was organized; 
but generally the rest of the groups did not contribute much from then on to WP8. The 
coordination for this work package assumed a formal character, as a new summary for 
the work package was presented to the project officer, to get his formal approval. The 
work of group 8 was dictated by practical reasons, such as lack of time and work already 
performed in other work packages. In essence, the final output of WP8 was a summary of 
analyses performed in the other work packages. So, the work package which entailed the 
higher degree of interdependence was broken down to discrete tasks, with a clear 
responsibility of one group and followed formalized procedures.  
 
Summarising, task allocation and coordination in ERICOM was local or bilateral, with 
specialized division of labour among the members, following informal procedures and 
bottom-up initiatives. It took place in meetings, or through personal means of 
communication. The team had a problem organizing and coordinating the main team-
wide task, mainly because of: the lack of a clear authoritative voice on how to proceed; 
the lack of a clear idea on what the topic of the task was; and the lack of already-
established routines of teamwork. The way of collaborating through informal bottom-up 
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initiatives was simply not adequate to so complex a task. The steps undertaken by the 
team entailed the reduction of complexity, both at the substantive level, as well as the 
level of participating groups. The task was carried out rather successfully from an 
administrative point of view, as it was delivered on time, and was accepted by the project 
officer.  
 
Therefore, in ERICOM, as in DELTA, both the type of intended output, as well as the 
distribution of skills and expertise in the team influenced the initial task allocation, which 
in turn influenced team-wide coordination. In ERICOM bilateral collaboration was 
mainly complementary, with a clear specialization between groups; and informal 
procedures were enough to ensure coordination. The challenges of the highly 
interdependent task (WP8) were addressed (in the beginning) with meetings and a 
collective coordinated effort, and (later) with formalization of task allocation, and an 
uncoupling of group dependencies, as in DELTA.  
 
So why were the many meetings, especially in the first period of collective effort, not 
enough for the task to be coordinated? It could be because of the lack of formalization of 
communication procedures, or the lack of authoritative voice; but it could also have been 
because of the increased complexity of the task. It could be also related to the fact that, 
even though there was a wider variety of skills and expertise among the members, the 
initial attempts of WP8 were based on an unspecialized task allocation, which simply 
meant that not all members would be able to provide the same type of input, because of 
their different backgrounds. Whatever the case, the continuous meetings on WP8 did not 
result in a successful coordination on the task.  
 
Did the use of ICTs and especially shared databases change the allocation of work 
between collaborators, and bring communalization of research at an earlier stage? Even 
though ERICOM used a shared database, this did not lead to communalization of 
research, but to an uncoupling of group dependencies, as in the case of DELTA, through 
the formalisation of task allocation.  
 
Status differences also influenced task allocation to a certain extent, and especially in 
groups 1 and 4: there, data gathering was performed exclusively by researchers, whereas 
the coordinators were the ones writing the reports, or presenting the results in 
conferences. Therefore, it was not the status difference between the members in the team 
per se, but rather local status differences at the level of each group that influenced task 
allocation. Status differences in the communication patterns through the lists (see section 
A above) did not reflect status differences in the collaboration patterns.  
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E. Output production 
 
According chapter 2, output production is related to a number of variables, among which 
decision-making processes, conflicts and tensions, control and leadership style and 
frequency of communication are important. In a relatively heterogeneous collaboration, 
such as ERICOM (see chapter 6, section A) the infrequent communication patterns 
(chapter 6) were expected to result in low productivity (Pelz, 1956). However, the 
existence of external evaluation and the different disciplinary backgrounds are expected 
to lead to high productivity.  
 
So, on one hand in the ERICOM team there was infrequent communication in a rather 
heterogeneous collaboration, which is expected to lead to lower productivity, on the other 
hand FP5 regulations which are expected to enhance productivity. The decision-making 
processes with very permissive, tolerant authority structures in the beginning, and 
authoritarian decision-making in the second phase are also expect to influence 
productivity negatively. Taken together we would expect that the amount of output of the 
team would be low.  
 
Contrary to expectations, the external scientific products of the ERICOM team were 
numerous: nine book chapters (most of them proceedings of conferences), 49 conference 
presentations, twelve articles in peer-reviewed journals, (parts of) two PhD 
dissertations77. In addition, there is still output being produced on the basis of the results 
of the project, unlike DELTA. Moreover, the team produced three databases, and seven 
software tools for data gathering, visualisation, and information retrieval. With respect to 
the internal products, the team’s work was not always considered satisfactory: eight 
deliverables were returned to the team for revisions, as their quality was considered low, 
and most of them were delivered with a considerable delay to the project officers. From 
an administrative point of view the project was not very successful, and it was also at risk 
of being stopped.  
 
Where does this discrepancy come from? It could be the case that the innovative 
character of the project and its topic was a factor that negatively influenced the 
reviewers’ evaluation of the deliverables. However, comments from reviewers often 
related to the issue of overall integration of the deliverables, the precision of the data 
used, or the adequacy of the theoretical background. In this sense, they did not reflect 
unawareness of the topic. It could be that, because the members focused so much on 
output production, they tended to consider and treat administrative requirements 
(deadlines, technology implementation plans etc) as insignificant. This is a more likely 
explanation.  
 
It could also be the case that the variety of output, with big databases, different analysis/ 
visualisation/ software tools and different conceptual foci meant that more and different 
publications could be produced. The ERICOM team created more than one databases, 
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whereas DELTA only one (based on data from one international company). ERICOM 
also created a number of visualisation and analysis tools, all of which could be used at a 
subsequent stage to create more publications in different contexts.  
 
From the twenty-five technical deliverables of the team, five were the development of 
original prototypes (software development), four of them reports on the application of 
these prototypes, one was on the development of an online database, and another on the 
metadata and data description of this database. These types of output were completely 
different from the other fourteen deliverables, which were reports that (more or less) had 
the traditional academic design: a theoretical background, an empirical design, data 
analysis, a conclusion and discussion.  
 
I first examine the media configuration used during output production. In DELTA, public 
media were hardly used for feedback and knowledge production; when they were used, it 
resulted in a more chewed, negotiated output. The questionnaire, for instance, was 
commented by most members (the scale used, the phrasing of the questions, the order of 
questions etc.) and in this sense it was a negotiated product. However, most of the output 
was based on individual contributions produced locally; it was communicated through 
personal media, and it was not a result of co-authorship but of copy-paste. ERICOM, 
with different intended output, was expected to show different patterns.  
 
I selected two types of internal output (a deliverable on a prototype and a deliverable with 
a traditional academic format) and an external scientific output to trace their constitution 
in communication media over time. I expected to find different communication patterns 
for the production of external and internal output, as the distinction is based on different 
audiences, which are also relevant for the communication media involved. I also expected 
to find different communication patterns for the production of the two internal 
substantive outputs: prototype development and application would be more independent 
than a case study report, because of the different expertise required.  
 
One of the software tools developed by group 4 crawled the Web and gathered online 
data from websites. The tool was developed by Marc, discussed locally with George, and 
presented in meetings of the team, where its usefulness and construction was discussed. 
During three bilateral meetings between group 4 and group 5, the layout, design and 
functionalities of the tool were improved, according to discussions about research needs 
of WP5. These discussions were about the specificities of the tool, as well as about 
general issues of web data. Often the ideas and discussions were “translated” to 
programming code and put in the tool on the spot. Different versions of the tool were 
developed and comments about the tool were discussed mainly in bilateral meetings, and 
with the limited use of personal emails. The final version of the tool was used for data 
collection in three WP5 deliverables and one WP6 deliverable.  
 
The software tools and prototypes of the ERICOM team followed similar communication 
trajectory: the ideas and basic construction of the tool was a local activity, communicated 
to other team members in bilateral or general meetings. There, feedback and comments 
from other team members were used to revise the tool. The end product was delivered to 
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team members on a CD, and put on the internal forum of the website. Therefore, tools 
were mainly produced and developed locally, with face-to-face meetings playing the 
most important role in their improvement, and streamlining into the needs of other 
partners and work packages. In this respect, the tools were not a negotiated product, but a 
product incorporating different aspects, reflecting the needs and expertise of other 
members. The tool itself was not discussed, but only its functionality, the format of the 
output etc. In this respect, tools became multi-faceted products incorporating different 
viewpoints in the team.  
 
A deliverable written by group 5 was an example of a traditional academic report, based 
on the work of other groups as well. The work was developed through discussions with 
the local team members. In the following general meeting, the ideas and substantive 
results were presented to the team, which provided comments and feedback. 
Collaboration with group 6 was also arranged, with a specialized division of labour 
(group 6 gathered the data and group 5 did the analysis and wrote the report). This 
collaboration was coordinated via personal emails. Another part of the deliverable 
consisted of collaboration with group 3. Again, the coordination of the collaboration and 
the ideas about the design were discussed in a general meeting, and they were based on 
specialized division of labour (data collection through a tool developed by group 3). After 
the meeting, private emails were used for the coordination of work. During the course of 
the work, versions of the deliverable were presented in general meetings, and there was 
some feedback by team members. The deliverable was also sent through the general list 
to all team members, and some members sent their (minor) comments through private 
emails, and also through the general list.  
 
As in the production of the software tool described above, the production of the 
deliverable was a mainly local activity, coordinated and designed locally. It was 
presented in the general meetings of the team, where some feedback was obtained, and 
collaboration with other groups was discussed face-to-face. The collaboration had a clear 
division of labour (one group delivering data, another group writing the report, another 
group delivering a software tool) and was coordinated in meetings and through personal 
emails. The end result was sent to the general list, and comments were sent, either 
through the list or, mainly, through personal emails. 
 
A similar media use trajectory was followed for most deliverables of the team. The first 
note is that, as in the case of the software tool, the meetings (general and bilateral) were 
the main medium for the presentation of work, for output production (through comments, 
feedback and brainstorming) and for coordination of collaboration between groups. The 
collaboration had a clear division of labour, with each group contributing to different 
phases of the work: data collection, data analysis, visualization, writing of the report. The 
coordination and specificities of collaboration were communicated via personal emails, 
and the end result was sent to the team through the general list for comments. Therefore, 
the end result was still local but more of a team-product, than software tools, with 
different phases of the product being the contribution of different groups, even though the 
writing was local.  
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To turn to the production of an external scientific output, a journal article by group 5 is 
traced. The data were gathered with an online tool developed by group 4 and in a bilateral 
meeting between group 4 and group 5 ideas about the report were discussed, the data 
were processed collaboratively and their analysis patterns were discussed. The work was 
presented in the team meeting, where feedback and comments were obtained. The work 
was finalised by group 5 and sent for publication to a journal.  
 
It has to be noted that this is not the typical trajectory of the external scientific output in 
ERICOM. The amount of output, and also its heterogeneity, makes it difficult to trace the 
media use in each one of them. However, it is indicative that here as well, the meetings 
played a vital role for output production, as well as coordination of collaboration between 
the different groups. The work was still local, with contributions from the other groups 
under a clear division of labour: group 1 gathering data, group 5 writing the design, 
analyzing data and writing the report, group 4 gathering and manoeuvring the data. Apart 
from meetings, the coordination of this division of labour took place through personal 
emails. The general list was only used for the sending of the semi-finished results and 
comments from the other team members.  
 
The analysis above indicates that 1) the medium used predominantly by ERICOM for 
output production, brainstorming, feedback and (bilateral) coordination of substantive 
products was face-to-face meetings; 2) personal emails were also used, mainly for the 
coordination of the work, and the exchange of specific information about each other’s 
contributions; 3) when a public medium was used, there were comments from different 
viewpoints reflecting the disciplinary differences of the members. The last point seems 
contrary to the results of DELTA, where the use of a public medium for the exchange of 
work resulted in the co-authorship of the output, with substantive comments and 
feedback, and a negotiated product. 
 
Hence, the distribution of expertise in the team is a variable influencing the impact of the 
medium on the type of output. In DELTA, where almost all members had the expertise 
and background to comment on a questionnaire, its exchange through a public medium, 
resulted in a co-authorship process. In ERICOM, the public discussion of a software tool 
or a report in meetings did not have the same impact, because of the different expertise of 
the members, who were often not in state to provide feedback for a software tool. Their 
comments and feedback reflected different viewpoints: for a tool it would be its 
functionality; for an academic report it was the way an analysis tool could be used; for 
the database it would be about the format of the data and the metadata. In this sense, the 
variety of expertise in the team led to different types of comments to the work: comments 
that reflected the multi-faceted interests and expertise of the members. This resulted in a 
more multi-faceted product that in the case of DELTA.  
 
There were cases of external scientific output that followed different communication 
patterns, however. Presentations, articles and book chapters by group 1 (mostly Jose), 
group 2, and group 3, were predominantly local in nature, not using contributions by 
other groups, such as data collection or different types of tools. In these cases, when the 
output was produced during the ERICOM project, the work was presented to the team in 
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the general meetings, and feedback and comments were obtained but no contribution of 
other group was used. The output produced by group 5 was the most integrative in nature, 
with contributions from different groups, under clear division of labour. 
 
A final note about the role of ICTs in output production in the ERICOM team is that they 
were not only used as communication media, but also, and most importantly, as data 
themselves, means of data gathering as well as information retrieval and analysis tools. 
The project itself would not exist, were it not for ICTs: it was not only studying ICTs (as 
was DELTA), but also using ICTs as data and tools for this study. In this sense, it seems 
contradictory that the medium used predominantly for communication, work, and 
bilateral coordination were face-to-face meetings. In a team that studied ICTs, used ICTs 
as data, for data collection, visualization and end products, ICTs were hardly used for 
team-wide communication. This will be further elaborated in the Conclusions. 
  
In conclusion, the analysis of ERICOM showed that face-to-face meetings were used the 
most in output production, and that the influence of the publicness of the medium on the 
type of output produced is related to the distribution of expertise and skills, which acts as 
an intervening variable. With wide variety of expertise in the team, the use of public 
media for the exchange of work resulted in a multi-faceted type of output.  
 
 

 
180 

 



 

Summary of results 
 
So, how did differences among media influence collaborative working practices in 
ERICOM? The publicness of the medium influenced both decision-making processes and 
conflicts, opening up for more participants and different translation of issues, but in a 
team without any clear authoritative voice (in the first stage) public electronic media 
contributed to the diffusion of responsibility, whereas face-to-face meetings contributed 
to members taking over responsibility. The lack of authoritative voice and the inability of 
the team to coordinate at the team-level led to conflicts and tensions, and this was less so 
with the authoritative management by Pedro in the second stage.  
 
Moreover, the team used socialising through the list and in meetings to develop a sense of 
collective identity in the first phase, but in the second phase the team lost a sense of 
collective identity and responsibility. The decrease in socializing over the list and its shift 
in character (from jokes and wishes to pleasantries) can be used as an indicator of the loss 
of a collective identity in the team. Socialising in meetings alone were not enough to 
sustain the sense of collective identity. This erosion of the sense of “team” seems to be 
related to the negative atmosphere in the team and its inability to coordinate its activities.  
 
Differences among communication media did not influence task allocation and 
coordination, but they did influence the type of output produced. Meetings played the 
most important role in output production, for all types of output. However, the publicness 
of meetings did not result in a “chewed”, negotiated product as in DELTA, but in a multi-
faceted type of output. This was the case because of the wider variety of expertise in the 
team, which meant that the members had different skills and background and thus their 
comments involved different points of view.  
 
At the same time, collaboration practices influenced the frequency of media use and 
different events in the team resulted in different functions that media supported in 
different periods. Events in the team, such as the resignation of one group, the negative 
external evaluation, the risk of the project being stopped, the hiring of the new project 
management and the coming of the new group changed the functions of most 
communication media and their frequency of use. Moreover, the frequency of media used 
was not evenly distributed in time, but exhibited sudden changes. Unlike DELTA, 
ERICOM did not manage to create and sustain a stable media configuration in the long 
run, and the frequency of media use was very sensitive to random shocks, without return 
to equilibrium, exhibiting path dependence of communication to initial random shocks, 
and higher complexity than DELTA. Decisions, and conflicts somewhat increased the use 
of the managerial list, while output production and conflicts somewhat increased the use 
of the general list.  
 
Finally, the ERICOM project had an initial task allocation reflecting a complementary 
collaboration (with the exception of WP8), with specialized division of labour among 
groups and their participation at different stages in the research. This led to higher 
interdependence between the groups than that suggested by Hara et al. (2003) (see 
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chapter 2, section A). It also meant that the team did not develop routines to work in a 
more integrative way, and thus collective work on WP8 was problematic. Again here, the 
higher interdependence between partners in WP8 was in the end addressed with a 
reduction of complexity (in terms of participating groups) and formalization of the 
communication routines. ICTs provided the reason for existence of ERICOM: its data, its 
data gathering tools, its data analysis tools and part of its output, but failed to help the 
team coordinate itself.  
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Conclusions 
 
In this final chapter I first compare and contrast in a systematic way the results obtained 
from the two case studies which help me answer the initial research questions: How do 
differences among media influence research collaboration? How do processes of research 
collaboration influence the frequency of media use? On the basis of this comparison, I 
first propose a theoretical model which helps us understand the interactions between 
collaboration and media use (global dynamics variables), and develop a set of hypotheses 
for further research. Second, I examine some methodological challenges and implications 
of the study, namely the use of ARIMA models, the use of real-time online data, and the 
study of the bi-directional relationship between media use and social phenomena. Third, I 
discuss the general theoretical insights from the study about the interaction between 
research collaboration and communication media. Finally, I draw some policy 
implications on the basis of the two case studies about European Union Framework 
Programme projects.  
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A. Comparison of the two cases 
 
Here, I first describe the results of the analysis of the two projects, recapitulating their 
main differences. Then, I turn to the similarities of the two case studies and answer the 
main research questions of the dissertation. On the basis of this, a model of how different 
aspects of research collaboration relate to each is deduced, and a set of hypotheses for 
further investigation are elaborated.  
 
The DELTA project aimed at studying the influence of the use of email on organizational 
processes, asking thus a rather traditional sociological research question, and having as 
intended output academic reports. The team consisted of members with more or less 
similar expertise within the broad social sciences, based in universities, and exhibiting 
thus a relative homogeneity in terms of approaches to the subject matter. The initial task 
allocation between the groups was unspecialised, since all of the groups were involved in 
almost all stages of the project, making it thus an integrative collaborative endeavour and 
requiring intense team-wide interdependence. The level of formalization of the project 
was high, as – apart from the usual FP requirements (see chapter 2 section C) – the team 
had laid down in the contract precise rules for decision-making processes, conflict-
resolution, recording of minutes etc.  
 
The general emailing list played the most important role as the medium for everyday 
communication and coordination, for all working processes of collaboration. In addition, 
a managerial list, a website and the blackboard were also used for team-level 
communication and collaboration. Meetings were not frequent, and had a formal 
character; they were used for all working processes of the team, but mainly for task 
allocation and coordination, and decision-making processes. The functions that the media 
sustained were stable in time. The use of the two emailing lists showed limited sensitivity 
to random shocks, and negative feedbacks, moving back to their equilibrium after each 
shock, and the process underlying their use was stable in time78. In short, the 
communication dynamics showed relatively low complexity; the team produced a stable 
communication activity and managed to reproduce its communication patterns through 
time.  
 
The work was organised and coordinated at a team-wide level: tasks were broken down 
in subtasks and they were assigned to subgroups with a rather formal character. This 
division into discreet subtasks reduced the initially high degree of interdependency and 
transformed tightly-coupled tasks into loosely-coupled tasks. The team-wide coordination 
was quite successful, with reports generally delivered on time to the project officers, 
positive evaluation and overall assessment. The collaboration patterns reflected a 
pluralistic contested leadership, with four competing levels of authority which often held 
each other in balance during decision-making processes. These multiple contesting levels 
of authority sometimes created tensions and conflicts in the team, as each tried to take 
control of the project’s progress and resources. An additional source of tensions and 
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conflicts was the relationship of the team and its members with the three contexts in 
which they belonged and whose regulations they had to follow (EU context and 
regulations, local context and regulations, and the team context). Despite frequent 
conflicts, the team developed a collective identity with shared responsibility towards the 
work, through the use of team-wide communication mechanisms to socialise, and to 
distribute praise.  
 
The ERICOM team aimed at developing and testing new indicators using web- and non-
web data to describe processes at the interface of science, technology, and economy, 
together with the development of software tools. The team had thus a risk factor 
imprinted in the research design (to develop something new) and the intended output, 
apart from the traditional academic, also consisted of databases, software tools, 
visualisation tools and information platforms. The team consisted of experts from 
different fields (social scientists, information scientists, engineers and computer 
scientists) based in universities, private research centres and intermediaries which were 
also interested in using the new indicators, exhibiting thus heterogeneity in terms of the 
approaches to the subject matter. The initial task allocation between the groups was 
specialised, as some groups were responsible for gathering data, others for building the 
analysis tools, and others for conducting the analysis, making it thus a complementary 
collaborative endeavour. At the same time, all research stages (data gathering, analysis 
etc) run in parallel. All these factors contributed to higher complexity in ERICOM, 
compared to DELTA. In addition, the level of formalization of the project was low, as – 
apart from the common FP requirements – the team had not specified additional 
coordination or communication mechanisms in the contract.  
 
General and bi-lateral meetings played the most important role for team-wide 
communication and coordination, and for all working processes of collaboration. The two 
emailing lists (the general and the managerial) were used less. The frequency of media 
use, as well as their functions changed considerably throughout time. The use of media 
showed greater sensitivity to random shocks, path dependence to initial random shocks, 
often with turbulent fluctuations at higher values, and no return to equilibrium after each 
shock. ERICOM did not manage to create stable communication patterns throughout 
time. The team exhibited higher complexity, also because of higher uncertainty.  
 
The work was organised and coordinated at a bilateral level, through informal 
mechanisms, and initiative taking. Team-wide coordination and task allocation was very 
problematic, which also resulted in delays in managerial and substantial tasks, and 
negative evaluation from the project officers. The team had a problem reaching decisions, 
with different levels of authority without any authoritative voice, and diffusion of 
collective responsibility. The coordination vacuum resulted in tensions and conflicts; it 
was solved through the hiring of a professional manager, who acted authoritatively, 
sometimes without informing the team, which also created tensions. A sense of collective 
responsibility and identity began to develop in the first year, also through team-wide 
socialising, but after the resignation of group 4 it disappeared. Even though the team 
performed poorly from a managerial point of view (it received negative evaluation from 
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the project officers), the output produced based on the project was substantial and 
continuous: even now there are ERICOM results being published.  
 
This brief description of the two projects emphasised their differences. Indeed, the media 
configuration and the collaborative working practices in the two teams were quite 
different. However, there are similarities between the two cases, apart from the ones 
relating to their setting as FP project collaborations. The similarities relate, more 
precisely, to the ways in which differences among media influenced collaborative 
working practice, and collaboration practices influenced in turn the use of 
communication media, in a process of mutual shaping. Thus, their similarities are in the 
interrelation between the global variables. I here review the answers to the two main 
research questions and develop a set of hypotheses for further research. These hypotheses 
are expected to hold for geographically distributed, multi-institutional collaborations, as 
FP project collaborations are. I elaborate on this point further on..  
 
1. How do collaborative working practices influence the use of media? 
 
In both cases, the use of ICTs interacted with other, more traditional communication 
media, such as face-to-face meetings, to create a distinctive media configuration in each 
team. Even though the media configuration in the two teams was different, there was a 
similarity in how each medium functioned in the context of each team. In DELTA, most 
of the work was team-wide, with a non-specialised initial allocation of tasks among 
groups: every group participated in almost every stage of the work; as a consequence, 
every participant needed detailed information about how work was going on in other 
local sites. Since the questionnaire of the team was supposed to be used by all groups 
involved, it needed to be accepted and reviewed by the whole team (chapter 6, section E). 
This means that it was necessary that it be sent to the whole team explicitly, that is, to 
every member in the team while knowing and making sure that all other members also 
received it. This is the reason the most frequently used medium was the general, team-
wide emailing list: because not only did it provide access to all members, but, it provided 
explicit access to all members (chapter 2, section A). 
 
In ERICOM, most of the work was either individual, or involved two or three local 
groups. Moreover, the task allocation was specialised, reflecting the different expertise of 
members of the collaboration, with different groups involved in the data gathering 
process, and other groups involved in the development of analysis tools. Group 6 did not 
need to know anything about the technical details of work in WP2 because they were not 
involved in it. We can imagine that a WP-based emailing list, (providing explicit access 
to information about each WP to the members involved in that specific WP) would not 
have functioned either, because of the different expertise in the team. For instance, even 
though group 5 and group 2 collaborated on WP5, group 5 would not have been able to 
understand or assess technical information about the development of the visualisation 
tool conducted by group 2. As a result, the only team-wide information necessary was a 
general idea about the stage of work of each group. Therefore, the coordination, 
information exchange and communication needs of the team were mostly covered 
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through personal media: ICTs such as personal emails, more traditional media such as 
telephone calls or bilateral face-to-face meetings.  
 
In both teams, therefore, the initial task allocation, which showed how integrative or 
complementary the project was, in combination with the variety of expertise of the 
participants, influenced which type of communication media was used the most: personal 
or (team-wide) public. In the integrative project, without much variety of expertise 
among members, a team-wide communication medium was needed to cover the 
information and communication needs and was used the most. In the complementary 
project, with a wide variety of expertise among members, personal media were needed to 
cover the information and communication needs and were used the most. The following 
hypotheses can be deduced: 
 

H1: In geographically distributed research collaborations, the initial task 
allocation in combination with the variety of expertise of the participants 
influence the extent to which personal media or team-wide media will be used. 
H1a: In integrative distributed collaborations without much variety of expertise, 
team-wide communication media will be used the most.  
H1b: In complementary distributed collaborations with a wide variety of 
expertise, personal or bilateral communication media will be used the most. 

 
Or in a more abstract way79:  

Initial task allocation + Variety of expertise → Media configuration (type of 
media used)   
 
 
Therefore, how do collaborative practices influence media use? The initial task allocation 
between the partners, as well as the variety of expertise among the members of a 
collaborative endeavour influence the extent to which public or private media will be 
used the most by the team.  
 
2. How do differences among media influence collaborative working practices?  
 
In both cases, the use of different media for decisions, conflicts, socialising and output 
production resulted in different dynamics of these processes, (chapters 6 and 8 sections 
A, B, C, E, respectively). The analysis showed that differences among media influence 
research collaboration by influencing the communication processes in it.  
 
The decision-making process in DELTA involved four intertwined but analytically 
separate levels of authority, all of which attempted to steer the project in a desired course, 
ending in a power balance, which resulted in a pluralistic model of decision-making. 
Under these circumstances, when decisions were taken in public media, such as meetings 
and the general list, the decisions were more participatory and had to be justified: the 
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argumentation often evoked the “team”, or “all”. Through the managerial list, which had 
restricted access, the decision-making process was less public, and therefore more open 
to manipulations (such as vetoing without explaining the reasons, or threats).  
 
In contrast, in ERICOM, the style of leadership in the beginning was laissez faire and 
very tolerant: in fact very few decisions were taken by the team, before the new manager 
came (coordination vacuum). The use of the general list for decision-making processes 
did not end up in decisions being taken, because the general accessibility of the medium 
enabled the diffusion of responsibility and thus the ignoring or postponement of issues. In 
meetings, this diffusion of responsibility was impossible, because of the shared time-
place coordinates: when an issue was raised, the coordinators or representatives of each 
local group were asked for their opinions.  
 
In both teams, therefore, the degree of publicness of the medium and whether it involved 
shared time-place coordinates (face-to-face meetings) influenced the process of decision 
making, with the style of leadership as an intervening variable influencing this 
relationship. In the project with a pluralistic contested leadership, the use of public media 
for decision-making resulted in more participatory processes and argumentation of the 
proposals; whereas the use of restricted-access media resulted in possible manipulations 
of the decision-making process. In the project with laissez faire style of leadership, the 
use of a team-wide medium without shared time-space coordinates enabled the diffusion 
of responsibility, with no decisions being taken. In comparison, decisions were taken in 
meetings, where the representatives of each group took on their responsibility. The 
following hypotheses can be deduced: 
 

H2: In geographically distributed research collaborations, the degree of public-
ness of a medium and the extent to which it allows face-to-face interaction 
influences the way in which decisions are taken, with the style of leadership 
acting as an intervening variable of this relationship.  
H2a: With a contested, pluralistic style of leadership in distributed research 
collaboration, the use of public media will result in a more participatory decision-
making process, a need to justify suggestions and proposals, and an evocation of 
the “team”. In contrast, the use of less public media will result in possible 
manipulations of decision-making processes.  
H2b: With a laissez faire style of leadership in distributed collaboration, the use of 
public electronic media will result in the diffusion of responsibility, decisions will 
be postponed and issue ignored. In contrast, decisions will only be possible in 
face-to-face meetings because of the focussing of responsibility.  

 
Or in a more abstract way:  

Media configuration →→→→ Decision-Making process 
        ↑ 

Style of leadership 
 
Decision-making processes in both teams sometimes sparked tensions and conflicts: in 
DELTA the lack of consensus over how to subcontract group 8 (chapter 6, section A) led 
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to insults and frustration. In ERICOM, both the unsuccessful management of the 
coordinator and the authoritarian style of the later project manager (chapter 8 section B) 
led to tensions and conflicts. The link between decision-making processes and conflicts 
was already expected according to the literature review of research collaboration (chapter 
2, section B). However, the use of different media also influenced conflicts, and more 
precisely influenced the conflict-resolution mechanism.  
 
In the both cases, the use of public communication media for the “playing out” and 
communication of the conflict resulted in more people being involved in the conflict 
resolution mechanism, which resulted in different translations of what exactly the 
problem was and how it could be resolved. Different members translated “the problem” 
in different ways, opting for different solutions, also according to their strategic interests. 
The use of a public medium also meant that each translation and solution had to be 
justified and negotiated. At the same time, the power balance became more complex, as 
more members got involved in the conflict through public media. The end solution was 
one coming out of this complex power struggle, one out of the many solutions provided.  
 
In contrast, the use of private media for the acting out and the communication of a 
conflict meant that the actors involved managed to push their own translation of the 
problem and solution and impose it on the rest of the team. As in any social situation, one 
of the parties involved had more power, and that was the member translating the 
situation, and therefore defining the way “the problem” should be solved. This happened 
not only in the first conflict between the researcher and the coordinator of group 2 in 
DELTA (chapter 6, section B), but also with the tension which led to the resignation of 
group 5 in ERICOM (chapter 8, section B).  
 
In both teams, therefore, the degree of public-ness of a medium influenced the conflict-
resolution mechanism, and the potential outcome of the conflict. When a conflict took 
place and was communicated through the public medium, more members got involved, 
translating the “problem” in different ways and thus suggesting different possible 
solutions, altering the power balance between the contesting parties. The end solution 
was negotiated and justified. When a conflict took place and was communicated through 
a personal medium, the party with the most power among the contesting parties was the 
one translating the problem and thus imposing the solution. The following hypotheses 
can be deduced: 
 

H3: In geographically distributed research collaborations, the degree of public-
ness of a medium influences the way in which conflicts are resolved as well as the 
end solution of the conflict.  
H3a: The more public the communication medium in which conflicts take place 
and are communicated, the more members get involved, translating the problem at 
hand in different ways and thus offering different possible solutions, altering the 
power balance between the contesting parties. The end solution will be negotiated 
and justified, and will be one from the pool of different proposed solutions.  
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H3b: The use of personal media for the acting out and communication of a 
conflict will enable the party with the most power among the contesting parties to 
define the problem and impose his/ her solution.  

 
Or in a more abstract way:  

Media configuration → Conflicts 
 
The tensions and conflicts in a team did not necessarily exclude socialising activities, 
such as jokes, seasonal wishes, and emotional support, both during face-to-face meetings 
and through ICTs. The use of meetings for socialising and emotional support was already 
expected (chapter 3, section E), whereas there was still contradictory evidence for the use 
of ICTs for socialising and emotional support, since some studies claimed that ICTs “do 
away with pleasantries” (Kiesler and Cummings, 2002; Aubert and Bayar, 1999).  
 
In both teams, apart from face-to-face meetings, the general list was also used for 
socialising and emotional support, jokes, and emoticons. In DELTA, this socialising 
activity through the general list showed linear increase in time, and was independent from 
face-to-face meetings. It was related to the overall sense of responsibility and attachment 
to the project, since it was a significant characteristic of the researchers of the team. In 
ERICOM,the socialising activity through the general list was prevalent in the first phase 
of the team, but it decreased in time and changed character: jokes, emoticons and 
emotional support disappeared; pleasantries and the expression of politeness between the 
members became more prevalent. However, socialising during face-to-face meetings did 
not decrease.  
 
In both teams, therefore, ICTs were used for socialising and emotional support, and this 
helped create the feeling of a collective shared identity. But it was not enough to sustain 
this collective identity. I argued that the continuous problems that ERICOM had to face 
and tensions between the managerial and the scientific mentalities in the project eroded 
this collective identity. Moreover, face-to-face meetings proved the only medium which 
the team used to socialise in the second phase of the project. But this was not enough to 
sustain a shared identity as a feeling of collective responsibility towards the project.  
 
In both teams, therefore, public media were used for team-wide socialising and emotional 
support, both face-to-face and electronic. This is inevitable when a team works together 
towards a common goal (Haythornthwaite, 2001) and it contributes to (and at the same 
time reflects) the emergence of a shared identity as collective responsibility. However, 
successful team-wide coordination is vital for the maintenance of a shared identity: when 
team-wide coordination is problematic and unsuccessful, this shared identity erodes. This 
results in a decrease in the use of ICTs for socialising, but doesn’t necessarily affect face-
to-face socialising. However, face-to-face socialising is not by itself enough to maintain 
the collective identity in a geographically distributed team. When the team-wide 
coordination is successful and the team manages itself well, socialising through ICTs and 
socialising through face-to-face meetings reinforce and sustain the collective identity, 
which in turn reinforces socialising activities and emotional support. The following 
hypotheses can be deduced: 
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H4: In geographically distributed research collaborations, ICTs together with 
face-to-face meetings will be used for team-wide socialising and emotional 
support, which will contribute to the emergence of a collective identity.  
H5: The sustaining of this shared identity and the dynamics of the socialising 
activity through ICTs will depend on the success of team-wide coordination.  
H5a: If the team-wide coordination is successful, socialising activity through 
ICTs will increase through time and it will reinforce and be reinforced by the 
sense of shared identity.  
H5b: If the team-wide coordination is unsuccessful and problematic, the shared 
identity will erode and socialising through ICTs will decrease in time and become 
a random activity.  
H5c: In those cases that team-wide coordination is problematic and unsuccessful 
and a shared identity erodes, socialising during face-to-face meetings may 
continue, but it will not be enough to re-create or sustain the shared identity.  

 
 
Or in a more abstract way:      

Media configuration →→ Socialising  ↔----------↔ Collective identity 
           ↑      ↑ 

Team-wide coordination  
 

In both teams, the use of different media for the process of output production influenced 
the type of output produced, with the variety of expertise in the team being the 
intervening variable. In DELTA, with members from the broad area of social sciences, 
almost everyone had an opinion about how a questionnaire should be structured, and 
what scale should be used. When the questionnaire was sent as an attachment through the 
general list for comments, therefore, most members commented on it, which made the 
questionnaire a negotiated, “chewed” product, with many rounds of revisions and 
feedback from the team. In contrast, the local reports on the key issues which were sent to 
group 5 via personal emails and were uploaded on the blackboard did not receive any 
comments.  
 
In ERICOM, the sending of a deliverable through the general list often sparked 
comments, as well as the presentation of ongoing work during face-to-face meetings. 
This, however, did not result in a negotiated or “chewed” type of output. The comments 
were of a different kind, because the members did not have the expertise necessary to 
comment on the technical details of the output. Thus, the building of the software tool 
was rarely discussed; what was discussed was its functionality for other local groups, or 
the format of the results it produced. The use of public media there led to a more 
heterogeneous type of output, in the sense that the output was also aligned with the 
insights and expertise of the other team members. It was not a negotiated product, but a 
multi-dimensional, multi-faceted product. For instance, a sociological report also 
incorporated technical details of the building of the analysis tool. The report of the 
visualisation tool also incorporated usability suggestions. We need to keep in mind, 
however, that this refers to the process of internal output production of the team: so 
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deliverables to the Commission, not external output to the wider scientific community 
(published articles or book chapters).  
 
In both teams, the communication of output or draft versions through media other than 
face-to-face meetings or the general list did not result in comments or feedback. Even 
when a deliverable was uploaded on the online area of the teams, which meant that it was 
accessible to all, it was rare that comments on it were given. So, the differentiating factor 
between the media here is not simply their general team-wide accessibility, but more the 
explicitness of access: an attachment through the general list made the output available 
for everyone and at the same time everyone was aware that it was available for everyone. 
If someone downloaded a document from the online restricted area it was a 
communication or interaction in private. In short, the explicitness of general accessibility 
of a medium resulted in comments and feedback from the team. 
 
In both teams, therefore, the use of public media, with explicit general accessibility (the 
general list and face-to-face meetings) resulted in a shared output production, in terms of 
comments and feedback to the draft output, whereas the use of private media did not lead 
to shared text production. The type of output resulting from a shared output production 
was dependent on the variety of expertise of the members. In DELTA, where there was 
little variety of expertise, the use of public media for the exchange of work resulted in a 
negotiated, “chewed” product. In ERICOM, with a wide variety of expertise, the use of a 
public medium for the exchange of work led to a more heterogeneous, more multi-
dimensional product which incorporated elements from other expertise and viewpoints. 
The following hypotheses can be deduced: 
 

H6: In geographically distributed research collaborations, the degree of explicit 
public-ness of a medium influences the process of output production and the type 
of output, with the variety of expertise acting as an intervening variable of this 
relationship.  
H6a: In distributed research collaborations, the use of public media for the 
exchange of work will result in comments and suggestions from many other team 
members, whereas the use of media without explicit general accessibility will not 
result in the exchange of comments and feedback.  
H6b: With little variety of expertise in distributed research collaborations, the use 
of media with explicit general accessibility will result in a negotiated, less “edgy” 
output of the team.  
H6c. With wide variety of expertise in distributed research collaborations, the use 
of media with explicit general accessibility will result in a more heterogeneous 
multi-dimensional type of output.  

 
Or in a more abstract way:  

Media configuration →→→→ Type of output 
        ↑ 

Variety of expertise 
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These six hypotheses developed above answer the second research question of the 
dissertation: how do media configurations influence the process of research 
collaboration? The degree of publicness of a medium used and the explicitness of this 
publicness influence the process of decision-making, the resolution of conflicts, the 
degree to which a shared collective identity will emerge, as well as the type of research 
output. There are, moreover, additional similarities between the two cases, coming out of 
the four previous chapters, which refer to how processes of research collaboration 
interact with each other, and how they are influenced by additional factors.  
 
The intended output, in both teams, together with the variety of expertise of the members 
influenced the initial task allocation. In DELTA, the intended output was textual in nature 
and homogeneous (reports). Moreover, all participants were from the social sciences, 
with similar expertise. This resulted in an initial allocation of tasks which was integrative: 
all partners being involved in almost all tasks. In ERICOM, the intended output was not 
only textual, but also software tools and databases. In addition, the variety of expertise 
was wider, with engineers, mathematicians, computer scientists and social scientists 
working together. This led to a complementary and specialised initial allocation of tasks: 
some partners involved in the gathering of data, other partners in the development of 
analysis tools, others in theorizing. The following hypotheses can be deduced: 
 

H7: In geographically distributed research collaborations, the intended output and 
the variety of expertise of the members influence the initial task allocation.  
H7a: In distributed research collaborations, a homogeneous and traditional 
intended output and members with little variety of expertise will result in an 
integrated task allocation, with almost all members being involved in all tasks. 
H7b: In distributed research collaborations, a heterogeneous intended output and 
members with wide variety of expertise will result in a complementary task 
allocation, with a specialised division of labour among members.  
 

Or in a more abstract way:  
Intended output + Variety of expertise →→ Initial task allocation 

 
At the same time, the initial task allocation influenced the team-wide coordination of the 
project. In DELTA, with an integrative allocation of tasks, the shared tasks were broken 
down in subtasks with a low degree of interdependence, and thus tightly-coupled work 
was uncoupled. Further, formal communication rules were followed (Olson and Olson, 
2000). These two elements resulted in a successful coordination, because the degree of 
interdependence of the partners (and thus the complexity of the project) was reduced. 
Moreover, the integrative task allocation led to team-wide coordination through team-
wide media. In contrast, in ERICOM, the complementary and specialised allocation of 
tasks led to bilateral and local coordination efforts. In the one integrative task the team 
had to perform (WP8), team-wide coordination proved unsuccessful, not only because of 
many managerial problems the team had to face, but also because there were no formal 
communication rules the team could follow, and the work was not broken down in 
subtasks. In the second phase of the project, coordination of WP8 became feasible 
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because of formalisation of communication and the uncoupling of dependencies. The 
following hypotheses can be deduced: 
 

H8: In geographically distributed research collaborations, the initial task 
allocation influences the team-wide coordination of the team.  
H8a: In distributed research collaborations, an integrative collaboration will result 
in team-wide coordination procedures, whereas a complementary collaboration 
will result in bilateral and local coordination procedures.  
H8b: In integrative distributed research collaborations the formalization of 
communication rules and the break-down of integrated tasks (tightly-coupled 
work) are necessary for the success of the team-wide coordination.  
 

Or in a more abstract way:  
Initial task allocation →→ Team-wide coordination 

 
However, the initial task allocation was not the only factor influencing the team-wide 
task allocation and coordination. Decision-making processes also influenced team-wide 
coordination. In DELTA, decisions were based on a pluralistic model, with multiple 
contesting levels of authority which held each other in balance and this balancing resulted 
in a successful coordination: the team managed its tasks well. The ERICOM team, in the 
first phase, was unable to take decisions, because of the laissez faire mentality of the 
coordinator. In the second phase, decisions were taken, but were not communicated to the 
team. In both phases, team-wide coordination proved problematic and unsuccessful, as 
the team did not manage its tasks successfully. The following hypotheses can be deduced: 
 

H9: In geographically distributed research collaborations, the style of decision-
making process influences the team-wide coordination of the team.  
H9a: In distributed research collaborations, a pluralistic team, with multiple 
contesting levels which hold each other in balance, team-wide coordination will 
be unproblematic and successful.  
H9b: In distributed research collaborations, when no decisions are taken because 
of laissez faire leadership or the decisions are not communicated to the team 
because of authoritative leadership, team-wide coordination will be problematic 
and unsuccessful. 

 
Or in a more abstract way:  

Decision-making process →→ Team-wide coordination 
 
The decision-making processes were sometimes, as we saw in both teams, the sources of 
tensions and conflicts. In DELTA tensions and conflicts were created because the 
multiple levels of authority tried to steer the project to their desired course and impose 
their authority. However, this was not possible because there were many levels of 
authority, and this sparked tensions and conflicts in the team. On the other hand, in 
ERICOM, the inability to take decisions, and the laissez faire attitude of the project 
coordinator sparked tensions and conflicts, as did the authoritative, not-informative 
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decision style of the project manager in the second phase of the project. The following 
hypothesis can be deduced: 
 

H10: In geographically distributed research collaborations, there is no type of 
decision-making process that does not entail the possibility of team-wide 
conflicts. In other words, all decision-making styles may lead to conflicts.  

 
Or in a more abstract way:  

Decision-making process →→ Conflict 
 
In addition, the decision-making processes were influenced by the degree of 
formalization of the project. Even though both cases had a relatively high degree of 
formalization, (if we compare them with an ad-hoc collaboration between two peer 
researchers on a paper of common interest), because they were both FP projects, the 
DELTA team had prescribed in the contract the rules for decision-making processes in a 
very detailed way, also in cases of disagreement. In contrast, ERICOM had not, and when 
the crises arose, the members had no clear idea of what was expected of them in the 
decision-making process. So, even though the coordinators (the management committee) 
discussed the crisis situation, no decision was taken, because they did not agree. The 
following hypotheses can be deduced: 
 

H11: In geographically distributed research collaborations, the degree of 
formalization of the project will influence the decision-making process. 
H11a: A high degree of formalization will result in decisions being made and not 
postponed, even in crisis situations. 
H11b: A low degree of formalization will result in decisions being postponed in 
crisis situations.  

 
Or in a more abstract way:  

Degree of formalization →→ Decision-making process 
 
These eleven hypotheses can be schematically represented with the following model 
(Figure 17), where the abstract depictions of the relationships between the variables can 
be seen. The elaboration of hypotheses so far explains what the arrows between the 
variables mean and how different values of the variables relate to each other.  
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Figure 17: Interaction between media configuration and research collaboration 
 
This model describes how the dynamics of multi-institutional, distributed research 
collaborations function, with different factors and processes influencing each other in 
different ways. However, there are results from the two case studies which are not 
depicted in this model or discussed so far. These results refer to additional issues and 
expectations from the literature review (see chapter 3), which were either not confirmed 
by the analysis or remained unresolved. I will review them here, in the order they were 
discussed in chapter 3, concluding in this way the comparison between the two cases.  
 
With regards to the interrelations between media, the research question related to whether 
media which perform similar functions substitute each other or reinforce each other. The 
media configurations of the two teams were different, not only with regards to the media 
used, and the functions they performed but also, as I discussed before, the stability of the 
media configuration. However, in neither of the two teams was there indication of a 
substitution effect between different media. In DELTA, meetings boosted the use of all 
other media beforehand (or afterwards for the uploading activity), and the increased use 
of blackboard was related to the increased use of all other media. In ERICOM, the two 
lists boosted each other and the attachments of the managerial list boosted the 
downloading activity was found. Therefore, the analysis showed that media reinforced 
each other.  
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In relation to the dynamics of media configuration in time, there were three expectations 
discussed: First, that communication media would perform different functions at different 
stages over time and would be used in a different way. Second, that the use of ICTs 
would increase the pace of working processes in the team. Third, that deadlines and 
meetings would increase the use of communication media, and especially email.  The 
expectation of the diversity of media functions over time turned out to be imprecise. The 
functions of different media in the DELTA team were stable through time, whereas in 
ERICOM not, and this was discussed in terms of higher or lower degree of complexity in 
the team. In addition, there was no evidence that the use of ICTs increased the working 
pace of the teams: the analysis of the DELTA team, which used the general emailing list 
the most, showed that the pace of the working processes such as decisions were unrelated 
to the use of ICTs, but related to whether there was general consensus in the team. The 
analysis of ERICOM did not indicate any acceleration of the working pace either.  
 
Deadlines did not have a systematic effect on media frequency in the two teams (with the 
exception of a slight increase of the general list attachments 3 weeks in advance in 
DELTA). Finally, the meetings in both teams increased some communication activity 
(general list and blackboard in DELTA; general list attachments in ERICOM). Especially 
in this respect, the idea of an anticipatory system was introduced, as the anticipation of 
the meeting (and the deadline) caused a change in the media frequency in advance. 
Therefore the expectation of meetings and deadlines increasing the use of other 
communication media seems context-specific and restricted to specific media.  
 
Moreover, different types of time dynamics were discussed in section 3b. The empirical 
analysis showed recursive-ness in both teams, and for most media: that is, 
communication building up on previous communication, and even reverse recursive-ness, 
communication building on subsequent communication (anticipation). The media that did 
not exhibit recursive-ness were the media whose use was formalised. There were also 
random fluctuations, in both teams, in all media, as expected. There was a deterministic 
element in the management lists in both teams, since the level of managerial 
communication decreased over time, probably due to learning effects and routines. There 
was also a permanent effect identified in the case of media frequencies in ERICOM, of 
the resignation of the local group, which from that time onwards decreased the level of 
communication in the general list and increased the attachments of the management list. 
Finally, there was also stability of the media frequencies in DELTA (except from the 
management list) and I showed how this was related to low complexity in the system, 
with negative feedbacks. The analysis showed that some of these elements are combined 
with each other, and therefore four types of media dynamics were identified: a. non-
recursiveness (blackboard DELTA; meetings) b. Recursive media with stability and 
random fluctuations (general list and its attachments DELTA) c. Recursive media with 
random fluctuations and gradual time trend (learning in managerial list DELTA) d. 
Recursive media with random fluctuations and permanent effect of random shocks (both 
lists and internal forum ERICOM).  
 
Decision-making processes were discussed in terms of the peripherality hypothesis, 
which holds that the use of ICTs will influence the status of the participants in a team, 
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making processes of decision-making and output production more participatory and open 
for peripheral (young, less privileged) researchers. In both projects, the use of media was 
different for researchers and coordinators: in DELTA researchers participated much more 
than coordinators in the team-wide medium, and considerably in the managerial list. In 
ERICOM, coordinators participated substantially more than researchers in both lists. This 
difference however did not result in more participatory decision-making processes in 
DELTA, and less in ERICOM. Decisions were more inclusive in both teams when they 
took place through public media, electronic or face-to-face, as suggested above. The 
peripherality hypothesis was not confirmed. 
 
With regards to conflicts and tensions in distributed teams, four expectations were 
discussed. First, that 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. Second, that face-to-face meetings, and 
especially at specific points in time, would help the resolution of conflicts. Third, a 
shared team identity would alleviate tensions in the team. Fourth, that the recognition of 
technology effects would help prevent technology-related disagreements. The analysis 
showed that the use of ICTs per se did not result in disagreements or misunderstandings 
between the participants, or the sticking to one’s one position. In DELTA, for instance, 
where conflicts took place through both lists, a negotiation process would always take 
place. The lack of technology-related disagreements in the two teams could be related to 
the fact that both teams were aware of technology effects, given that they were both 
studying ICTs, as expected by Hinds and Bailey (2003). A shared team identity did not 
necessarily prevent conflicts, especially in the case of DELTA, which had a shared 
identity, but also frequent conflicts between members. At the same time, there were also 
conflicts during face-to-face meetings in both teams, and meetings did not necessarily 
help prevent conflicts.  
 
Relating to coordination processes in the team, the first expectation was that coordination 
would mainly take place in face-to-face meetings, which was true for both teams, even 
though informal changes and everyday coordination of subtasks took place in DELTA 
through the general list. It is more precise to say that team-wide coordination was mostly 
performed in meetings, when the task was introduced. In the course of the task, 
coordination, when needed, was performed on a daily basis through the general list, or 
personal media, for the case of ERICOM. Moreover, the expectation about tightly-
coupled work requiring formalized communication rules to succeed was confirmed, as I 
discussed above, as was the expectation about loosely-coupled tasks (tasks with little 
interdependency) being easier to coordinate over long distances. This was shown with 
the analysis of the DELTA team, which broke down tightly-coupled work into loosely-
coupled work that was easier to coordinate between the different local groups. Also in 
ERICOM, in the second phase, the complexity of WP8 was reduced by formalising the 
work and the communication procedures and by reducing the number of participants.  
 
So far, I have compared and contrasted the results of the two cases on the basis of the two 
general research questions of the current dissertation, as well as the detailed expectations. 
This has produced a model, as a set of hypotheses, of how multi-institutional, 
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geographically distributed research collaborations function, as an interaction between 
working processes and media configuration. These hypotheses, together with the issues 
that remained unresolved can be tested with further research of FP project collaborations, 
as well as other types of dispersed multi-institutional collaborations. Even though these 
two collaborations were quite specific with regards to FP5 regulations they had to adhere 
to, I believe that some of the hypotheses will be relevant for and applicable to different 
types of multi-institutional distributed collaborations as well.  
 
As discussed in chapter 2, we can understand the two research teams as complex systems 
which interacted with local elements (groups and members) and the contexts (the local 
and the EU-based) in which they were embedded. Most research in complex systems 
starts with conceptualising the object of study as a complex system, and then, building on 
this assumption, the analysis brings in new insights. In this dissertation, I have done the 
opposite. I have analysed my objects and on the basis of the results, I suggest that it is 
valid to treat their set of communications as a system, with higher or lower degree of 
complexity. In this respect, ARIMA analysis proved less a-theoretical than its critics have 
suggested in the past, helping me to identify and validate the notion of a complex system 
(see also next section). Even though the teams exhibited different levels of complexity, 
one or multiple equilibria, and more or less pronounced path dependency, the analysis 
showed how in both cases, communications were used to separate the team from its 
environment (constitution) and communications followed a recursive pattern, building on 
their past.  
 
Both teams had fuzzy boundaries that separated them from and connected them to their 
embedded contexts (Arrow et al., 2000). The conceptualisation of the research teams as 
complex systems proved useful insofar as it helped us understand the different dynamics 
of their communication systems, as well as the interrelations of the global variables. The 
current research focused on the dynamics at the global level (team-level), and briefly 
sketched the connections with the local and the contextual dynamics, only when they 
became traceable at the team-level.  
 
This conceptualisation of research teams as complex systems is also helpful in specifying 
further research directions. The testing of the proposed model can be based on the 
twofold research design of case study and computational models (Arrow et al., 2000). 
The case study approach is important in order to have access to real-time online data 
about the use of ICTs, which can help us distinguish between different types of 
interactions (e.g. email and attachments; general and managerial list etc). Moreover, case 
studies result in thick analysis of the processes involved and can therefore take into 
account other factors which were not incorporated in the design of the current 
dissertation, factors relating to the local dynamics of the teams, and the contextual 
dynamics.  The case study design followed here developed a set of hypotheses. These can 
be validated with the use of computational models (agent-based modelling) which could 
take into account time as a variable and thus the dynamic character of the relationship 
between collaboration and media use. Agent-based modelling can replicate results under 
different circumstances, which is otherwise impossible in real life scenarios. An agent-
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based model would explore these hypotheses, and would test which of these rules are 
most influential in the development of research collaborations.  
 
There are some limitations of the current study: the projects had a very specific format 
(FP5 collaborations). Further, certain elements were not taken into consideration, 
especially at the local and contextual dynamics For instance, the interaction of each 
member with her local context was not analysed in a detailed way, but rather hinted at: 
were the members full-time or part-time employed in the project? Did they have other 
obligations in their local institute that may have influenced the dynamics of the team? 
How were the personal interactions between the team members patterned and how did 
that affect the team-wide interactions? The current dissertation focused on the level of the 
team and the team-wide processes; the local group-level interactions, as well as the 
interactions with the external environment were only briefly glimpsed. These questions 
can guide further research.  
 
The limitation of not looking at local dynamics may have created a bias in terms of more 
team-wide data available for the integrative team (DELTA) than for the complementary 
team (ERICOM), where more bilateral and personal communication media were used 
(see Hypothesis 1 above). This does not invalidate the results obtained here, since the 
question pertained to how team-wide processes influenced each other (global dynamics), 
and how they differed in the two projects. The implication is that what may have been 
lost as data sources (personal and local communication and collaboration) was probably 
more influential in ERICOM than in DELTA. Therefore, further research on how local 
dynamics contribute to global dynamics in research teams, needs to start with this 
distinction between integrative and complementary teams.  
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B. Methodological implications 
 
The previous discussion of further research directions (with the use of case studies and 
agent-based modelling) is linked to some methodological implications and considerations 
coming from the current dissertation. In this section I want to elaborate on three 
methodological issues: the use of time-series analysis, the use of real-time data for the 
study of ICTs, and the use of different levels of analysis for the study of mutually-
shaping processes.  
 
Time series analysis was dictated for theoretical reasons, since the use of media in a local 
context and their interaction with that context were expected to change through time. 
Indeed, the analysis showed that the frequency of media use changed throughout time, 
and even the functions of the media in the case of ERICOM. This would have been easy 
to identify with a visual inspection of the distribution of the media variables. However, 
ARIMA analysis probes deeper in the behaviour of a variable, and reflects something 
essential (but generally neglected) for the social scientist: that often social behaviour has 
memory. This means that its present values will depend on its past values. A member 
going on vacation may result in a decrease of email frequency, but that would be 
corrected for, when this member returns. This represents the short-term memory of a past 
random shock, the moving average component of the ARIMA models. Further, twenty 
emails on Monday will probably result in many emails on Tuesday, since people will 
probably respond to these emails. This represents the memory that a variable has of its 
own previous value, the internal memory captured by the autoregressive component of 
the ARIMA model. This memory of social behaviour is something that is mostly ignored 
by methods of analysis.  
 
Moreover, this memory has a pattern through time, which can be identified with an 
ARIMA model. The analysis of the two cases suggested that different components of the 
analysis may be related to different functions or processes of the media: the media whose 
frequency showed lack of memory were media with a formalised role and function in 
both teams. Furthermore, the media which performed different functions in different time 
periods (the two lists and the internal forum of ERICOM) were described by models with 
an integrated component. The integrated component, which reflects high sensitivity to 
random shocks (accumulation of shocks in time) was related to the lack of stabilisation of 
media configuration in the long run. It proved useful to reflect path dependence which is 
a vital aspect of complex systems. The use of the two lists and the internal forum, thus, 
were influenced to a great extent by random shocks because the media configuration in 
the team did not stabilise. Moreover, moving average models generally described the 
short-term influence of shocks. The use of the two lists in DELTA were only be 
influenced for one (or two weeks) by random shocks, because the media configuration in 
the team was rather stable.  
 
Further, the different ARIMA models are for the first time linked to different types of 
complex dynamic systems. Stationary MA models, with negative MA coefficients, 
describe complex systems with low degree of complexity, one equilibrium point, and 
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negative feedbacks, which offsets the influence of random shocks in subsequent time 
periods. Non-stationary Integrated models, with positive coefficients, describe complex 
systems with high degree of complexity, multiple equilibria points, high degree of path 
dependence and positive feedbacks, which makes them far less predictable.  
 
These insights constitute a novel contribution of the thesis to our understanding of the 
patterns that underlie the dynamic use of media in time, a topic hardly studied or 
theorised. Unfortunately there is no other study, to my knowledge, where ARIMA 
models were fit to the frequency of media use over time, in order to compare the results, 
with the exception of Hollanders and Vliegenthart (2008) who have applied ARIMA on 
news items. ARIMA models reflect also something fundamental in social sciences 
variables: that there are a number of random shocks, that is, unexplained disturbances 
that influence a variable over time. The search for causality (which variable causes 
another) may be less important than a systematic understanding of the different dynamic 
stages of a system. Also with respect to causality, the systems under study exhibited 
anticipatory activity: an activity at week t is caused by the expectation of an even at t+x. 
This anticipatory process, which most social systems exhibit, could be very well captured 
with cross-correlations and ARIMA modelling. In short, ARIMA analysis proved a very 
suitable method for studying complex social systems.  
 
Time series analysis is a fruitful way forward, in order to understand the variations 
between media, and the underlying patterns which they follow, as their use evolves in a 
system. Time series analysis can provide, for instance, an interesting link between 
communication studies and innovation studies, and economics. It would enable us to 
compare the dynamic evolution of the use of different media, and understand how future 
media may evolve, or whether new media will be picked up in an already established 
communication environment or not.  
 
However, apart from repeated measurements in time, time series analysis also requires 
careful methods of data collection, which relates to the issue of real-time data for the 
study of ICTs. ICTs give the possibility to the researcher to have a precise record of the 
behaviour under study: browsing, downloading and uploading activities online are 
systematically registered in the logfiles of the website with a set of additional 
information: time, date, duration of behaviour, IP address, type of browser etc; emails 
sent to a general list are saved in the central server. Understanding this data, collecting 
and analysing them require different skills and knowledge to those that communication 
researchers generally have: e.g. technical details of IP addresses, of time differences 
between emails and how they are recorded in a server, of how the data would be affected 
by a technical problem in a server. These skills and knowledge are necessary if we want 
to move away from studying what people think (and say) they did, to what people 
actually do. 
 
But the use of real-time data does not only relate to the study of ICTs, to technical details 
and the use of quantitative analysis. As the current dissertation showed, the content of 
electronic communications, which constitutes also real-time data, is vital for our 
understanding of geographically distributed research collaborations. With most 
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communication between distributed researchers taking place via emails, activities such as 
socialising, and conflicts (which are generally invisible to the researcher) now become 
traceable. Real-time electronic data constitute important information for our 
understanding of how new modes of collaboration function, instead of relying on how 
people say they function. In this respect, ethical issues of accessing and using this data 
for research are highly relevant.  
 
The last issue relates to the study of mutually shaping, or co-evolving social processes. 
The concept of information ecologies, and numerous studies in communication science 
and science and technology studies discuss how the use of a communication technology 
is always contextualised, and how social processes within that context shape and are 
being shaped by the use of media. The conceptualisation of a complex system also points 
to the intricate interrelations between variables at the local and global dynamics. 
However, there are few studies which take this as a starting point and attempt to 
analytically separate the social processes and the media use, and examine both directions 
of their mutually shaping relationship at the same time. It is indeed very difficult to 
analytically distinguish mutually-shaped phenomena, without resorting to pure 
description, or pure abstraction.  
 
In the current dissertation, the parallel study of how media configurations influence 
processes of research collaboration and how processes of research collaboration influence 
media configurations was made possible with a distinction between two levels of 
analysis, and a distinction between methods of analysis: the former relationship was 
studied with large-scale pattern identification and qualitative analysis at a more 
aggregated level of analysis, looking at the differences among different media. 
Meanwhile, the latter relationship was studied at the level of weekly interactions, at a 
lower level of analysis, looking at the functions that media support and the frequency of 
media use. I believe that this is a fruitful approach which can improve our understanding 
of how processes co-evolve and mutually shape each other. Conceptually, it implies that 
the use of a medium at any given point in time always results from the communication 
needs of a user in a given context. At the same time, the pattern of media use in a team 
over time, the fact that the team uses more face-to-face meetings than email 
communications, always influences the way team members interact with each other and 
how they understand their collaboration. In this sense, by distinguishing the different 
levels at which their dialectic relationship functions, we can understand the co-evolution 
between the use of media and social processes such as research collaboration.  
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C. Theoretical reflections 
 
The dissertation took as a starting point that working processes of research collaboration 
and the use of different media mutually shape each other in the context of a research 
team. In this section I would like to discuss the theoretical implications of the work, and 
mainly the concept of media configuration, the collaborative endeavours under study, 
and, returning to the introduction of the dissertation, the role of ICTs in research 
collaboration.  
 
In chapter 1, the concept of media configuration was introduced, consisting of three 
different elements: the type of media used in a context, the functions the media support, 
and the frequency of media. The reason for the introduction of a new concept was not 
trivial: the analysis suggested that these three dimensions were important for the 
dynamics of collaboration, some more than others in different contexts. The type of 
media used, and their technical characteristics (e.g. degree of public-ness) made a 
difference in the resolution of conflicts, the decisions, and the type of output produced, as 
we saw. Moreover, the functions that media support may be different in different 
contexts, a strong suggestion against the technological determinism implied in statements 
such as “ICTs do away with pleasantries”. Finally, the frequency of media use helped 
identify how collaborative practices influenced media configuration. 
 
A further important element was if and how these three dimensions changed in time: the 
functions that media supported remained stable in DELTA, and changed in different 
periods in ERICOM; the type of media used the most remained the same in DELTA in 
the long run, but changed in ERICOM; finally the frequency of most media was evenly 
distributed through the whole period in DELTA, whereas it exhibited sudden changes in 
ERICOM. These all contributed, as we saw, to a rather stable media configuration in one 
team, and a media configuration that changed in different periods in the other team. 
Therefore, all three elements were important in order to understand communication and 
collaboration patterns in the two teams.  
 
To what degree are these elements interrelated? Does the type of medium used influence 
the frequency of media used? Or, is the stability of functions of a medium related to the 
stability of frequency of its use? The analysis did not give any answer for the first 
question, but suggested that it could be the case that the stability of these three elements 
in the long run may be connected: the frequency of the general list in ERICOM team may 
have been more sparse when it was used for functions unimportant to the team, whereas it 
may have been increased in a period when it was used for functions vital to the team. The 
analysis thus suggests that there may be a relationship between these three elements of 
media configuration, but further research would need to clarify this point.  
 
The current dissertation took as a starting point that in a research team working processes 
of research collaboration and the use of different media mutually shape each other. The 
research teams under study displayed all the characteristics of contemporary 
collaborations described by Hackett (2005a): they were international, interdisciplinary, 
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episodic groups, functioning with contractual agreements between institutions, with the 
use of new technologies for collaboration (ICTs). But in which ways are they different 
from the traditional modes of collaboration discussed in chapter 2?  
 
The working processes of research collaboration are still fundamentally the same. 
Solving problems together in a lab, or in virtual space, essentially entails making 
decisions together, disagreeing, exchanging jokes and wishes, fiddling together with data, 
producing results, writing reports. The way in which these elements interact with each 
other, for instance that decision-making processes always entail the risk of disagreement 
and conflict, is still the same in “traditional” and more recent forms of teamwork. What is 
different is that the number of combinations between these different elements has now 
increased. What Shinn (1982) described as discipline-specific configurations between 
social and cognitive organization of research, have now increased in variety. The way 
these elements are arranged and combined in recent forms of collaboration is perhaps less 
discipline-specific, or rather less discipline-prescribed. This does not mean that 
disciplinary differences do not still exist: even in the two cases analysed here discipline-
related differences manifested themselves. It is rather that there are now more possible 
configurations between the social and the cognitive dimensions of research. Specific 
ways of taking decisions will always relate to specific styles of leadership, but in a 
collaborative project this may involve social scientists, as well as physicists and 
geophysicists. In this sense, we can understand what Compalov et al. (2002) mean when 
they suggest that the types of teamwork they identified cut across different disciplines 
(see chapter 2 section A). 
 
Is this development, this heterogeneity of configurations of social and cognitive 
dimensions, related to the use of ICTs? To some extent yes, since these types of 
collaborations would have been impossible without ICTs. A collaborative project 
between seven local groups based in seven different cities (or different countries), with 
all partners writing a literature review, gathering and analysing the same data together 
would have been impossible forty years ago. Now these types of teamwork are 
increasing. However, this heterogeneity is also related to more general changes in 
research and knowledge production, of which ICTs are a part: the increasing involvement 
of non-scientists (researchers from industry, governments, NGOs etc) in the researching 
and the scientizing systems (Gibbons et al., 1994; Etzkowitz and Leydesdorff, 1997), the 
emergence and increasing importance of scientific intermediaries (Vasileiadou and van 
den Besselaar, 2006), and an increasing diversity and heterogeneity of how knowledge is 
produced (Heimeriks, 2005). Changes in the dynamics of conducting research, therefore, 
need to be understood within a broader context of transitions at the scientizing and 
politicking dimensions (Heimeriks and Vasileiadou, 2008). 
  
The current dissertation showed, however, how elements of these transitions and changes 
are linked to new ways of conducting research, which are inseparable from the increasing 
use of ICTs. The main thesis of the dissertation is that conducting research with the use 
of ICTs can be understood as conducting research with an increasing variety of different 
types of interactions and media characteristics. In this way, we can understand the term 
‘ICTs’ as incorporating different types of interactions, mediated and quasi-mediated 
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interactions, personal and more public, synchronous and asynchronous. It is rather these 
characteristics of media that “make the difference” between different media. Perhaps 
more important is the characteristic of connectivity that ICTs entail: that different types 
of interactions and different types of elements are now more connected than before. A 
website can incorporate mediated and quasi-mediated interactions, with different degrees 
of access and different time-space coordinates. It is this simultaneous variety of types of 
interactions that ICTs offer, which enable the heterogeneity of combinations between the 
social and cognitive dimensions of conducting research.  
 
The starting point of the dissertation was that ICTs influence research collaboration 
insofar as they influence communication processes of research collaboration (see chapter 
2, section A). This relates to what Shinn termed the social organization of research, and 
in this sense ICTs can be used for taking decisions, fighting and arguing, for socialising 
and expressing emotional support, for coordinating who does what and when. However, 
there is a second way in which ICTs influence research collaboration, and that is by 
transforming the cognitive organisation of research, the subject matter of research. 
ERICOM was exemplary of these changes, insofar as ICTs were used as data, as data 
collection and analysis tools, as types of output, and representations of the “world”. The 
use of ICTs as subject matter in ERICOM increased the variety and heterogeneity of 
output, allowing different possible configurations of output: different types of results with 
different choices of data, different methods of analysing the data, different selection 
mechanisms of data. The use of ICTs as data, data gathering tools, data analysis methods, 
data visualisation methods and types of output increased the variety of possible output. 
But this also increased task uncertainty in the team, since work procedures were more 
heterogeneous and task outcomes more uncertain. ERICOM faced higher task uncertainty 
and therefore risk, also because ICTs were its subject matter. This high task uncertainty is 
the other side of the coin of heterogeneity. 
 
In comparison, in DELTA ICTs were used for the social organisation of the teamwork, as 
an everyday coordination mechanism: as tools to make decisions, solve arguments, 
struggle for power, socialise and tell jokes. The use of ICTs was extremely successful for 
coordinating activities and managing the research project and in this sense it provided a 
variety of tools, mechanisms and interactions which increased mutual dependence 
between team members. The management of the project was successful; the coordination 
mechanisms were tight; the deadlines were met. On the other hand, the number of 
publications of the team was low, with a focus on traditional literature reviews, and the 
degree of innovativeness of the results also low. In DELTA, there was a higher need of 
coordination of task outcomes, and an adherence to common standards such as the 
common, negotiated, research tools. The standardization of results and the limitation of 
the scope of topics is the other side of the coin of higher functional dependence and tight 
coordination.  
 
In short, the use of ICTs as a subject matter, and its role in the cognitive dimension of 
research collaboration provides heterogeneity and consequently more freedom for the 
intellectual pursuits of the individual researcher, which is risky as a research strategy of a 
team. The use of ICTs for the social organisation of research enables coordination and the 
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emergence of shared identity for a team, which may result in low degree of 
innovativeness. Task uncertainty or mutual dependence? The use of ICTs can 
simultaneously provide more freedom and more control. What does this imply for 
research policy and for research management?  
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D. Policy implications 
 
The character of the two cases, the fact that they both were FP project collaborations 
enables a discussion of the results in terms of policy implications. Framework 
Programme collaborations play an increasingly important role in research at a European 
level, and provide instruments with which the Commission interacts with the researching 
and the scientizing levels. Even though regulations about FP projects have somewhat 
changed from the Fifth to later Programmes, these changes do not address differences 
between projects that were emphasised by the analysis here. The character of the project, 
namely the extent to which a collaborative endeavour is complementary or integrative, is 
still not taken into account in the regulations for these collaborations. 
 
The regulations of FP project collaborations have an impact on the research dynamics as 
suggested by the analysis: the Commission’s emphasis on interdisciplinarity is related to 
how innovative the results of the project will be, but it also adds a level of complexity to 
the team dynamics. The initial task allocation between the partners (a point of 
negotiations with the Commission) influences not only the media configuration, but also 
the team-wide coordination.  
 
What is more important to understand, and what the dissertation showed, are the different 
patterns which emerge linking media configurations, types of coordination and types of 
outcome. This diversity in patterns makes institutional flexibility essential. The 
formalization of regulations of the projects creates problems for projects with different 
types of intended outcomes, and different types of partners. A complementary research 
project requires different coordination mechanisms to an integrative research project, and 
that in turn may lead to different types of problems. This is something that reviewers and 
project officers need to be aware of. A project with partners from different disciplines 
will have different dynamics to a project with partners from the same discipline but 
different specialties. The inclusion of partners from the users’ perspective (such as the 
inclusion of group 7 in ERICOM after the Commission’s suggestion) will create 
additional complexity, and may create problems, if coordination mechanisms are not 
specified. Therefore, there needs to be flexibility with respect to the regulations of the 
Framework Programmes towards different types of research projects: the contract 
negotiation mechanisms, the specifications of partners involved, the evaluation 
mechanisms, the regulations about deadlines cannot be the same for complementary and 
integrative types of projects. Applying the same highly formalised regulations to different 
types of projects does not create the best conditions for their development. 
 
This diversity, and the flexibility of rules it requires, is also related to what type of 
projects the Commission supports, and what types of outcomes it enables. The 
managerial success of a research project does not always lead to innovative results, or a 
high level of output. These two are not contradictory, but they are not necessarily 
complementary either, as the research here showed. Regulations about coordination 
mechanisms, recommendations for professional project managers, specification of means 
of communication, formalization of rules and strict adherence to deadlines do not 
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necessarily support creativity, innovativeness and publications in top-journals. Given the 
importance of FP project collaborations for the socialisation and training of European 
researchers, as well as the increasing funds poured in the Framework Programmes, it is 
useful to re-examine the dynamics between the regulations imposed, their degree of 
formalization and the different possible outcomes of research projects.  
 
Finally, flexibility in research governance structures might enable different types of 
European Research Areas to emerge, instead of constructing and imposing a top-down 
vision of ERA. In short, what type of knowledge production and ERA do we expect with 
the governance structures currently in place? 
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Samenvatting 
 
Er zijn twee belangrijke veranderingen in onderzoeksomgevingen die ten grondslag 
liggen aan dit proefschrift. De eerste verandering heeft betrekking op het toegenomen 
gebruik van informatie- en communicatietechnologieën (ICT) in wetenschappelijk 
onderzoek, niet alleen als middel tot communicatie en samenwerking, maar ook in 
toenemende mate als data, methoden en output van onderzoek (Heimeriks en 
Vasileiadou, 2008). De vooronderstelling van veel onderzoek op dit gebied is dat ICT 
nieuwe soorten onderzoeksomgevingen mogelijk maken en dat ICT het vermogen hebben 
om nieuwe manieren van kennisproductie te faciliteren. Dit is ook het uitgangspunt van 
dit proefschrift. Hoe beinvloedt het gebruik van ICT de hedendaagse wetenschap? Het 
huidige proefschrift wil bijdragen aan het beantwoorden van deze vraag. 
 
De tweede verandering in hedendaagse onderzoeksomgevingen betreft hun interne 
dynamiek en de toename van collaboratief onderzoek in allerlei vormen (Sonnenwald, 
2007; Shrum et al., 2007) zoals "bottom-up" samenwerking en institutioneel 
geïnstigeerde samenwerking (Beaver, 2001). Hackett (2005a) merkt op dat de sociale 
organisatie van de samenwerking is veranderd, waarbij de traditionele 
onderzoeksgroepen vaak worden aangevuld met tijdelijke interdisciplinaire werkgroepen, 
met contractuele afspraken tussen organisaties, internationale samenwerking, en 
interacties tussen wetenschappers en niet-wetenschappers (technici, bedrijven, enz.).  Hoe 
draagt het gebruik van internet bij aan de dynamiek van deze nieuwe types van 
onderzoekssamenwerking? Dit proefschrift richt zich op deze vormen van samenwerking, 
zoals die binnen de kaderprogramma’s van de Europese Commissie. 
  
In de Europese context wordt steeds meer geld voor onderzoek overgedragen van 
nationaal naar supranationaal niveau van de Europese Unie (EU). De financiering van 
Europese samenwerking op onderzoeksgebied blijft toenemen binnen elke 
opeenvolgende kaderprogramma (Frenken et al., 2007). EU-kaderprogramma's (KP) zijn 
een "essentieel element in het nationale onderzoeksbeleid van de lidstaten" (Gusmão, 
2001: 391), met een sterke impact op de opleiding van jonge onderzoekers (ibid.; 
Luukkonen, 2001) en op wetenschappelijke mobiliteit binnen de EU. In dit verband 
wordt het van vitaal belang de dynamiek van collaboratief onderzoek binnen de  
kaderprogramma's te begrijpen. Het huidige proefschrift richt zich op het genereren van 
inzicht op dit gebied door het bestuderen van de dynamiek van collaboratief onderzoek 
op microschaal binnen twee KP5 onderzoeksamenwerkingsverbanden, met een focus op 
het gebruik van verschillende media, en met name ICT. Meer specifieke 
onderzoeksvragen in dit proefschrift zijn: 

 
Hoe beïnvloedt het gebruik van verschillende media de manier van samenwerking 
op onderzoeksgebied? 
Hoe beïnvloeden manieren van samenwerking op onderzoeksgebied het gebruik 
van verschillende media? 

 
We kunnen de relatie tussen het gebruik van media en de samenwerking op 
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onderzoeksgebied begrijpen als een wisselwerking: een wederzijdse invloed en co-
constructie in de tijd (Contractor en Eisenberg, 1990). Dit is de hypothese van het 
proefschrift.  
 
De twee case studies zijn KP5 projects met wetenschappers uit verschillende landen en 
een zekere mate van interdisciplinariteit waarbij ICT gebruikt worden voor coördinatie en 
samenwerking. Het grootste deel van de gegevens zijn online real-time gegevens van de 
teambrede, internetgebaseerde media: het volledige e-mail archief, de voorlopige en 
definitieve documenten van de teams, hun interacties op hun websites. Bovendien zijn er 
observaties van de twee teams uitgevoerd evenals interviews met de deelnemers 
afgenomen. Zowel kwalitatieve als kwantitatieve analyse is uitgevoerd op deze gegevens: 
thema-analyse, correlatie en crosscorrelaties, crosstabellen en analyse van tijdreeksen met 
het gebruik van Arima modellen. 
 
De resultaten van de analyses en de vergelijking tussen de twee teams zijn geformuleerd 
als een theoretisch model van de interacties tussen de verschillende elementen van de 
samenwerking op onderzoeksgebied en mediagebruik. Dit theoretisch model berust 
vooral op het onderscheid tussen complementaire en integrale samenwerking op 
onderzoeksgebied (Hara et al., 2003). Complementaire samenwerking bestaat uit 
samenwerking waarbij verschillende partners verantwoordelijk zijn voor verschillende 
stadia van het onderzoek (sommige partners zijn verantwoordelijk voor het verzamelen 
van de gegevens, anderen voor de formulering van de theoretische uitgangspunten, weer 
anderen voor de analyse van de gegevens). Integrale samenwerking, daarentegen, bestaat 
uit partners die in alle stadia van het onderzoek participeren: iedereen is betrokken bij het 
verzamelen van gegevens, data-analyse en theoretische ontwerp. Dit bleek het 
belangrijkste onderscheid te zijn op grond waarvan twaalf hypothesen werden 
gegenereerd.  
 

H1: In geografisch verspreide onderzoekssamenwerkingen zal de eerste 
taakverdeling in combinatie met de diversiteit van deskundigheid van de 
deelnemers de mate waarin persoonlijke of teammedia worden gebruikt 
beïnvloeden.  
H2: In geografisch verspreide onderzoekssamenwerkingen is de mate van 
openbaarheid van een medium en de mate waarin het face-to-face-interactie 
mogelijk maakt van invloed op de manier waarop beslissingen worden genomen, 
met leiderschapsstijl als interveniërende variabele op deze relatie.  
H3: In geografisch verspreide onderzoekssamenwerkingen is de mate van 
openbaarheid van een medium van invloed op zowel de manier waarop conflicten 
worden opgelost als de oplossing van het conflict. 
 H4: In geografisch verspreide onderzoekssamenwerkingsverbanden worden ICT 
samen met face-to-face vergaderingen gebruikt voor teambrede sociale en 
emotionele ondersteuning die bijdragen aan het ontstaan van een collectieve 
identiteit.  
H5: Het behoud van deze gedeelde identiteit en de dynamiek van de sociale 
activiteit via ICT zal afhangen van het succes van teambrede coördinatie.  
H6: In geografisch verspreide onderzoekssamenwerkingen is de mate van 
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expliciete openbaarheid van een medium van invloed op het proces van de 
productie-output en het type output, met de verscheidenheid van deskundigheid 
als een interveniërende variabele van deze relatie. 
H7: In geografisch verspreide onderzoekssamenwerkingen is de beoogde output 
en de verscheidenheid van de expertise van de leden van invloed op de 
oorspronkelijke taakverdeling. 
H8: In geografisch verspreide onderzoekssamenwerkingen is de eerste 
taakverdeling van invloed op teambrede coördinatie van het team.  
H9: In geografisch verspreide onderzoekssamenwerkingen is de stijl van 
besluitvorming van invloed op teambrede coördinatie van het team.  
H10: In geografisch verspreide onderzoekssamenwerkingsverbanden is er geen 
enkel type besluitvormingsproces dat niet leidt tot de mogelijkheid van conflicten. 
Met andere woorden, alle besluitvormingsstijlen kunnen leiden tot conflicten.  
H11: In geografisch verspreide onderzoekssamenwerkingen is de mate van 
formalisering van het project van invloed op de besluitvorming. 

 
De theoretische implicatie van het onderzoek is dat internetgebaseerde communicatie 
zowel nieuwe mogelijkheden tot intellectuele vrijheid creëert, alsmede nieuwe 
instrumenten aandraagt voor coördinatie en controle van onderzoekers. Hoewel dit 
spanningsveld wordt opgelost in verschillende manieren van samenwerking in 
verschillende omstandigheden, heeft het gebruik van ICT het aantal verschillende 
combinaties van sociale en intellectuele organisatie van onderzoek enorm vergroot. De 
methodologische implicaties beftreffen het gebruik van online real-time gegevens voor 
de studie van onderzoekssamenwerking; een onderzoeksontwerp moet tijd als variabele 
meenemen. Het proefschrift bepleit het gebruik van tijdreeksanalyse en Arima 
modellering. Ten slotte is de implicatie voor beleid dat samenwerkingsverbanden 
flexibiliteit van regels en voorschriften nodig hebben en er een fundamenteel verschil is 
tussen complementaire en integrale projecten. 
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Appendix  
 
Source of evidence DELTA ERICOM 
Documentation Minutes of five out the seven general team 

meetings and managerial meetings (for one 
meeting there were no minutes taken) 
Minutes of the three review meetings with the 
project officer 
Project contract 
Progress reports 1-5, for the whole duration of 
the project 
Deliverables  
Publications of the team 
Internal draft papers 
 

Minutes of ten meetings (for the 
rest there were no official 
minutes recorded) 
Minutes of review meetings 
Formal documents from the 
project officers 
Two project contracts 
Deliverables 
Publications, databases and tools 
produced by the team 
Internal draft papers 

Archival records 2726 emails (all) sent to the general emailing 
list over a period of 171 weeks 
415 emails (all) sent to the managerial 
emailing list over a period of 123 weeks 

697 emails (all) emails sent to the 
general list over a period of 176 
weeks 
379 (all) emails sent to the 
managerial list over a period of 
176 weeks 

Observations  Week 64 - week 171 of the collaboration with 
access to the  team media 
Participation in the last three general meetings 
and the last review meeting of the team. 
 

Week 114 – week 176 of the 
project with access to the team 
media 
Participation in the last three 
general meetings of the team 

Interviews Personal discussions with most team members 
during observation period  

Personal discussions with most 
team members during observation 
period 
Three focused interviews with 
two team members (Jan and 
Hendrik) after the project ended.  

Table 1: Data sources used for each case study 



Figures of ACFs and PACFs for different ARIMA models 
 

ACF for ARIMA (1,0,0)

1 2 3 4 5 6

time lags

 
  

PACF for ARIMA (1,0,0)

1 2 3 4 5 6

time lags

 
 

ACF for ARIMA (0,0,1)

1 2 3 4 5 6

time lags

 
 

PACF for ARIMA (0,0,1)

1 2 3 4 5 6

time lags

 
 
 
 

 
Appendix 2 

 



 
Autocorrelations of communication media DELTA 

Autocorrelations

Series: # emails e-list

.362 .076 22.817 1 .000

.059 .076 23.431 2 .000

.037 .075 23.670 3 .000
-.004 .075 23.672 4 .000
.084 .075 24.916 5 .000

-.002 .075 24.916 6 .000
-.081 .074 26.086 7 .000
-.060 .074 26.748 8 .001
.040 .074 27.037 9 .001
.008 .074 27.050 10 .003

-.090 .074 28.534 11 .003
-.134 .073 31.893 12 .001
-.064 .073 32.661 13 .002
-.176 .073 38.475 14 .000
-.244 .073 49.739 15 .000
-.120 .072 52.487 16 .000

Lag
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

Autocorrel
ation Std. Error a Value df Sig. b

Box-Ljung Statistic

The underlying process assumed is independence (white
noise).

a. 

Based on the asymptotic chi-square approximation.b. 
 

 
 

Autocorrelations

Series: # emails m-list

.422 .089 22.585 1 .000

.091 .088 23.648 2 .000

.147 .088 26.424 3 .000

.251 .088 34.653 4 .000

.089 .087 35.696 5 .000

.016 .087 35.728 6 .000

.058 .087 36.174 7 .000

.157 .086 39.482 8 .000

.100 .086 40.853 9 .000

.004 .085 40.855 10 .000
-.052 .085 41.225 11 .000
.033 .085 41.381 12 .000
.000 .084 41.381 13 .000

-.088 .084 42.492 14 .000
-.019 .084 42.547 15 .000
.033 .083 42.708 16 .000

Lag
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

Autocorrel
ation Std. Error a Value df Sig. b

Box-Ljung Statistic

The underlying process assumed is independence (white
noise).

a. 

Based on the asymptotic chi-square approximation.b. 
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Autocorrelations

Series: # unique attachments e-list

.345 .076 20.741 1 .000

.253 .076 31.961 2 .000

.128 .075 34.826 3 .000

.124 .075 37.537 4 .000

.127 .075 40.430 5 .000

.079 .075 41.563 6 .000

.003 .074 41.564 7 .000

.011 .074 41.585 8 .000
-.015 .074 41.627 9 .000
.015 .074 41.668 10 .000

-.025 .074 41.784 11 .000
-.024 .073 41.893 12 .000
-.115 .073 44.364 13 .000
-.084 .073 45.690 14 .000
-.137 .073 49.258 15 .000
-.094 .072 50.956 16 .000

Lag
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

Autocorrel
ation Std. Error a Value df Sig. b

Box-Ljung Statistic

The underlying process assumed is independence (white
noise).

a. 

Based on the asymptotic chi-square approximation.b. 
 

 
Autocorrelations

Series: # unique attachments m-list

.316 .089 12.665 1 .000
-.029 .088 12.770 2 .002
-.030 .088 12.885 3 .005
.121 .088 14.790 4 .005
.011 .087 14.805 5 .011

-.112 .087 16.452 6 .012
.018 .087 16.496 7 .021
.249 .086 24.852 8 .002
.279 .086 35.430 9 .000
.005 .085 35.434 10 .000

-.064 .085 36.004 11 .000
.009 .085 36.016 12 .000

-.031 .084 36.152 13 .001
-.086 .084 37.214 14 .001
-.087 .084 38.303 15 .001
-.046 .083 38.603 16 .001

Lag
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

Autocorrel
ation Std. Error a Value df Sig.b

Box-Ljung Statistic

The underlying process assumed is independence (white
noise).

a. 

Based on the asymptotic chi-square approximation.b. 
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Autocorrelations

Series: # of docs uploaded on blackboard

.052 .096 .293 1 .588
-.104 .095 1.485 2 .476
-.026 .094 1.559 3 .669
.070 .093 2.126 4 .713

-.092 .092 3.121 5 .681
-.088 .092 4.047 6 .670
.073 .091 4.689 7 .698

-.061 .091 5.148 8 .742
-.043 .090 5.370 9 .801
-.053 .090 5.716 10 .839
-.139 .089 8.132 11 .701
-.090 .089 9.157 12 .689
.142 .089 11.706 13 .552
.025 .088 11.786 14 .623

-.008 .088 11.793 15 .695
.028 .088 11.896 16 .751

Lag
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

Autocorrel
ation Std. Errora Value df Sig.b

Box-Ljung Statistic

The underlying process assumed is independence (white
noise).

a. 

Based on the asymptotic chi-square approximation.b. 
 

 
 ADF p-value 
Delta elist -4.940 0.010 
Delta mlist -5.070 0.010 
Delta elist attachments -4.300 0.010 
Delta mlist attachments -4.500 0.010 
Ericom elist -2.120 0.525 
Ericom mlist -3.770 0.020 
Ericom mlist attachments -4.420 0.010 
Ericom elist attachments -4.050 0.010 
Ericom internal forum -2.400 0.400 
Table 2: Augmented Dickey-Fuller test of media variables.  
 
When the p value is more than 0.01, it means that the null hypothesis (that the variable is 
not stationary) needs to be rejected, and therefore the variable needs to be differenced. 
We can see that the DELTA case variables are all mean-stationary, as well as the 
management list attachments and the general list attachments of the ERICOM case.  
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Linear regressions of communication media DELTA 
 

Coefficients(a) 
 

Model   

Unstandardized 
Coefficients

Standardized 
Coefficients

t Sig. B Std. Error Beta 
1 (Constant) -.020 .431  -.046 .963 

socialising 1.106 .525 .154 2.109 .036 
conflict .112 .680 .012 .164 .870 
decision 1.327 .504 .191 2.632 .009 
output production 2.390 .509 .345 4.695 .000 
coordination .403 .506 .057 .796 .427 

a  Dependent Variable: # unique attachments e-list  
 
 

Coefficientsa 

Model 

Unstandardized Coefficients

Standardized 

Coefficients

t Sig. B Std. Error Beta

1 (Constant) 3.151 1.679  1.877 .062 

socialising 7.596 2.043 .260 3.718 .000 

conflict .067 2.648 .002 .025 .980 

decision 8.737 1.965 .310 4.447 .000 

output production 5.350 1.983 .190 2.697 .008 

coordination 2.917 1.972 .102 1.479 .141 

a. Dependent Variable: # emails e-list    
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Coefficients(a) 
 

Model   

Unstandardized 
Coefficients

Standardized 
Coefficients

t Sig. B Std. Error Beta 
1 (Constant) 1.870 1.128  1.658 .100 

socialising .624 1.208 .046 .516 .607 
conflict 1.487 1.572 .087 .946 .346 
decision 4.362 1.138 .358 3.832 .000 
output production -1.714 1.105 -.139 -1.551 .123 
coordination -.084 1.108 -.007 -.076 .940 

a  Dependent Variable: # emails m-list 
  

 
Coefficients(a) 
 

Model   

Unstandardized 
Coefficients

Standardized 
Coefficients

t Sig. B Std. Error Beta 
1 (Constant) .315 .282  1.117 .266 

socialising .062 .302 .019 .207 .837 
conflict .228 .393 .056 .580 .563 
decision .635 .285 .218 2.229 .028 
output production -.378 .276 -.129 -1.369 .174 
coordination .272 .277 .094 .981 .329 

a  Dependent Variable: # unique attachments m-list  
 
 

Coefficients(a) 
 

Model   

Unstandardized 
Coefficients

Standardized 
Coefficients

t Sig. B Std. Error Beta 
1 (Constant) .127 .353  .359 .721 

socialising .458 .370 .123 1.237 .219 
conflict .994 .486 .217 2.047 .043 
decision .609 .349 .183 1.743 .085 
output production .147 .345 .043 .426 .671 
coordination -.124 .352 -.038 -.354 .724 
# people meeting .011 .054 .021 .203 .840 

a  Dependent Variable: # of docs uploaded on blackboard  
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Cross-correlations which exceed 2 standard errors in DELTA 
 
Variables Lag Cross-correlation Std. Error 
General list and blackboard uploads 0 .264 .099 
General list and its attachments -1 .278 .099 
 0 .593 .099 
 1 .235 .099 

General list and deadlines 3 .229 .100 

Managerial list and BB uploads 0 .215 .099 

Managerial list and its attachments 0 .563 .099 

Meetings and BB uploads 1 .238 .099 

Meetings and general list attachments -1 .399 .099 

BB uploads and general list attachments 0 .262 .099 

General list attachments and deadlines 3 .321 .100 
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Managerial list DELTA: Linear or Cubic trend? 
 
I performed Ordinary Least Squares (OLS) Regression with the use of the variable 
‘week’ (which measured time in weeks), in order to identify possible trends. The OLS 
regression showed a statistically significant negative linear trend for the use of the 
management list, which accounted for 12,7% of the variance in the variable (R Square 
0,127; Sig. 0,000; Beta = -,356).  
 
 Model Summary(b) 
 

Model R R Square 
Adjusted R 

Square 
Std. Error of 
the Estimate 

1 ,356(a) ,127 ,120 5,683
a  Predictors: (Constant), time in weeks 
b  Dependent Variable: # emails m-list 
 
 ANOVA(b) 
 

Model   
Sum of 

Squares df Mean Square F Sig. 
1 Regressio

n 572,310 1 572,310 17,722 ,000(a) 

  Residual 3939,779 122 32,293    
  Total 4512,089 123     

a  Predictors: (Constant), time in weeks 
b  Dependent Variable: # emails m-list 
 
 Coefficients(a) 
 

Model   
Unstandardized 

Coefficients 
Standardized 
Coefficients t Sig. 

    B Std. Error Beta     
1 (Constant) 7,094 1,026  6,914 ,000 
  time in 

weeks -,044 ,010 -,356 -4,210 ,000 

a  Dependent Variable: # emails m-list 
 
However, a subsequent curve estimation revealed a statistically significant cubic trend 
which explained 13,3% of the variance in the variable (Rsq 0,133; Sigf 0,001).  
 
This cubic trend explains why the adequate ARIMA model identified for the management 
list did not have an integrated component, but a logarithmic transformation. As explained 
in the methodology chapter 4 when a variable follows a non-linear trend a logarithmic 
transformation is generally needed in the ARIMA modeling.  
 



 
Appendix 10 

 

 
Univariate ARIMA models for DELTA media 
  
 
DELTA   Estimates Std. 

error 
t p value 

General list MA1 -0.401 0.071 -5.672 0.000 

  Constant 15.889 1.394 11.395 0.000 

General list attachments MA1 -0.295 0.075 -3.926 0.000 

  MA2 -0.228 0.075 -3.028 0.003 

  Constant 2.734 0.376 7.279 0.000 

Logged management list  MA1 -0.238 0.088 -2.696 0.008 

  Constant -2.575 0.454 -5.673 0.000 

Management list 
attachments 

MA1 -0.381 0.088 -4.324 0.000 

  Constant 0.577 0.168 3.442 0.001 

 
 
 
 



 
Autocorrelations media variables ERICOM 
 
 

Autocorrelations 
 
Series: elist  

Lag 
Autocorrel

ation 
Std. 

Error(a) 

Box-Ljung Statistic 

Sig.(b) Value df
1 .601 .076 62.770 1 .000
2 .628 .075 132.177 2 .000
3 .590 .075 193.836 3 .000
4 .538 .075 245.464 4 .000
5 .590 .075 307.957 5 .000
6 .527 .074 358.101 6 .000
7 .488 .074 401.403 7 .000
8 .424 .074 434.301 8 .000
9 .419 .074 466.532 9 .000
10 .433 .074 501.297 10 .000
11 .337 .073 522.459 11 .000
12 .404 .073 553.101 12 .000
13 .336 .073 574.371 13 .000
14 .321 .073 593.959 14 .000
15 .363 .072 619.137 15 .000
16 .204 .072 627.164 16 .000

a  The underlying process assumed is independence (white noise). 
b  Based on the asymptotic chi-square approximation. 
Autocorrelations 
 
Series: elist_att  

Lag 
Autocorrel

ation 
Std. 

Error(a) 

Box-Ljung Statistic 

Sig.(b) Value df
1 .275 .076 13.125 1 .000
2 .105 .075 15.060 2 .001
3 .129 .075 18.028 3 .000
4 .088 .075 19.415 4 .001
5 .063 .075 20.137 5 .001
6 .111 .074 22.356 6 .001
7 .158 .074 26.865 7 .000
8 .106 .074 28.919 8 .000
9 .193 .074 35.772 9 .000
10 .267 .074 48.927 10 .000
11 .094 .073 50.581 11 .000
12 .042 .073 50.906 12 .000
13 .102 .073 52.877 13 .000
14 .086 .073 54.273 14 .000
15 .026 .072 54.404 15 .000
16 .048 .072 54.854 16 .000

a  The underlying process assumed is independence (white noise). 
b  Based on the asymptotic chi-square approximation. 
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Autocorrelations 
 
Series: internal forum  

Lag 
Autocorrel

ation 
Std. 

Error(a) 

Box-Ljung Statistic

Sig.(b) Value df
1 .618 .094 43.220 1 .000
2 .595 .094 83.661 2 .000
3 .415 .093 103.507 3 .000
4 .464 .093 128.539 4 .000
5 .476 .092 155.143 5 .000
6 .473 .092 181.680 6 .000
7 .415 .091 202.267 7 .000
8 .356 .091 217.586 8 .000
9 .388 .091 235.941 9 .000
10 .254 .090 243.864 10 .000
11 .192 .090 248.429 11 .000
12 .196 .089 253.251 12 .000
13 .224 .089 259.599 13 .000
14 .190 .088 264.242 14 .000
15 .276 .088 274.138 15 .000
16 .148 .087 277.010 16 .000

a  The underlying process assumed is independence (white noise). 
b  Based on the asymptotic chi-square approximation. 

 
Autocorrelations 
 
Series: mlist  

Lag 
Autocorrel

ation 
Std. 

Error(a) 

Box-Ljung Statistic 

Sig.(b) Value df
1 .168 .076 4.885 1 .027
2 .236 .075 14.699 2 .001
3 .176 .075 20.207 3 .000
4 .141 .075 23.776 4 .000
5 .064 .075 24.502 5 .000
6 .175 .074 30.008 6 .000
7 -.035 .074 30.226 7 .000
8 -.067 .074 31.036 8 .000
9 -.073 .074 32.018 9 .000
10 .025 .074 32.133 10 .000
11 .046 .073 32.531 11 .001
12 .070 .073 33.452 12 .001
13 .145 .073 37.440 13 .000
14 .123 .073 40.324 14 .000
15 .094 .072 41.996 15 .000
16 .167 .072 47.339 16 .000

a  The underlying process assumed is independence (white noise). 
b  Based on the asymptotic chi-square approximation. 
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Autocorrelations 
 
Series: att_mlist  

Lag 
Autocorrel

ation 
Std. 

Error(a) 

Box-Ljung Statistic

Sig.(b) Value df 
1 .095 .076 1.573 1 .210
2 .163 .075 6.255 2 .044
3 .200 .075 13.353 3 .004
4 .060 .075 14.000 4 .007
5 .139 .075 17.450 5 .004
6 .021 .074 17.527 6 .008
7 .058 .074 18.134 7 .011
8 .052 .074 18.627 8 .017
9 -.053 .074 19.139 9 .024
10 .091 .074 20.660 10 .024
11 .039 .073 20.940 11 .034
12 .120 .073 23.660 12 .023
13 .055 .073 24.224 13 .029
14 .129 .073 27.383 14 .017
15 .098 .072 29.209 15 .015
16 -.080 .072 30.430 16 .016

a  The underlying process assumed is independence (white noise). 
b  Based on the asymptotic chi-square approximation. 
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Linear regressions of media variables ERICOM 
 

Coefficients(a) 
 

Model   

Unstandardized 
Coefficients

Standardized 
Coefficients

t Sig. B Std. Error Beta 
1 (Constant) 1.284 .510  2.516 .013 

socialising 2.341 .899 .198 2.604 .010 
conflict 5.616 1.222 .329 4.595 .000 
decisions 1.463 .902 .127 1.621 .107 
output production 1.344 .865 .116 1.554 .122 
coordination .984 .988 .078 .996 .321 

a  Dependent Variable: elist  
 

Coefficients(a) 
 

Model   

Unstandardized 
Coefficients

Standardized 
Coefficients

t Sig. B Std. Error Beta 
1 (Constant) .449 .252  1.781 .077 

socialising -.011 .444 -.002 -.025 .980 
conflict 1.533 .603 .203 2.541 .012 
decisions -.277 .445 -.054 -.623 .534 
output production 1.494 .427 .291 3.499 .001 
coordination .524 .488 .094 1.075 .284 

a  Dependent Variable: elist_att without outlier  
 

Coefficients(a) 
 

Model   

Unstandardized 
Coefficients

Standardized 
Coefficients

t Sig. B Std. Error Beta 
1 (Constant) 38.362 9.853  3.894 .000 

socialising -12.589 18.551 -.076 -.679 .499 
conflict -33.212 24.680 -.142 -1.346 .181 
decisions 15.686 18.254 .105 .859 .392 
output production -5.249 16.974 -.034 -.309 .758 
coordination -.167 21.721 -.001 -.008 .994 

a  Dependent Variable: intforum 
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Coefficients(a) 
 

Model   

Unstandardized 
Coefficients

Standardized 
Coefficients

t Sig. B Std. Error Beta 
1 (Constant) 1.093 .299  3.658 .000 

socialising -.444 .526 -.065 -.844 .400 
conflict 2.843 .715 .290 3.974 .000 
decisions 2.846 .528 .428 5.391 .000 
output production .076 .506 .011 .150 .881 
coordination -.837 .578 -.115 -1.447 .150 

a  Dependent Variable: mlist  
 

Coefficients(a) 
 

Model   

Unstandardized 
Coefficients

Standardized 
Coefficients

t Sig. B Std. Error Beta 
1 (Constant) .403 .153  2.639 .009 

socialising -.061 .269 -.020 -.227 .821 
conflict -.411 .365 -.095 -1.123 .263 
decisions .839 .270 .286 3.109 .002 
output production .214 .259 .072 .827 .409 
coordination -.572 .295 -.178 -1.934 .055 

a  Dependent Variable: att_mlist  
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Cross-correlations of media variables (exceeding 2 std. errors) ERICOM 
 

Variables Lag Cross-correlation Std. Error 
Attachments management list with management list 0 .423 .096 
Attachments management list with internal forum -3 .211 .098 
 -2 .227 .097 
Management list with general list -2 .271 .097 
 0 .297 .096 
Management list with internal forum -4 .246 .098 
 -3 .212 .098 
 -2 .239 .097 
 1 .228 .097 
Management list with meetings 1 .236 .097 
General list with its attachments All   
Internal forum with meetings 1 .200 .097 
Internal forum with general list attachments 0 -.199 .096 
Meetings with general list attachments -1 .254 .097 
General list attachments with deadline 4 .206 .098 
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Univariate ARIMA models for ERICOM 
 
ERICOM   ESTIMATES STD. 

ERROR 
T P VALUE 

General list (after differencing) MA1 0.698 0.056 12.551 0.000 

   Constant -0.005 0.094 -0.052 0.959 

General list attachments AR1 0.894 0.070 12.816 0.000 

  MA1 0.705 0.111 6.363 0.000 

  Constant 1.252 0.472 2.652 0.009 

Logged management list (after 
differencing) 

MA1 0.922 0.032 28.808 0.000 

  Constant 0.025 0.025 0.992 0.323 

Management list attachments  AR1 0.898 0.095 9.431 0.000 

  MA1 0.799 0.131 6.080 0.000 

  Constant 0.564 0.206 2.739 0.007 

Logged Internal Forum (after 
differencing) 

MA1 0.624 0.077 8.118 0.000 

  Constant -0.020 0.152 -0.133 0.895 
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 Before resignation of 

group 4 
After resignation of 
group 4 

General list ARIMA (0,1,1) θ=0.765 ARIMA (0,1,1); 
θ=0.755 

General list attachments ARIMA (0,1,1) with log 
transformation; θ=0.842 

ARIMA (1,1,0); φ= -
0.625 

Managerial list ARIMA (0,1,1) θ=0.995 ARIMA (0,1,1); 
θ=0.802 

Managerial list 
attachments 

No memory No memory 

Table 3: ARIMA models in ERICOM, splitting the two periods. The internal forum was not tested, 
since it started shortly before the resignation (14 weeks before).  
 
 
 
 
 
 

  
Inserting resignation of group 4 and arrival of professional 
manager as (dummy) explanatory variables 

General list 

 Slightly better model (slightly lower AIC), but explaining little 
variance. (Adj. Sum of Squares approximately 2300 in the new 
model, compared with 2500 in the previous model). 
Resignation statistically significant (.000), with estimate -
10.162; Arrival of manager close to significance (.062) with 
estimate -4,359.  

General list 
attachments 

 Events were not statistically significant. Slightly lower AIC but 
higher SBC 

Managerial list 
 Events were not statistically significant, and worse model (AIC 
higher).  

Managerial list 
attachments 

 Slightly better model, (slightly lower AIC 583 versus 592), but 
explaining little variance (Adj. Sum of Squares 294 versus 315 
of the previous multivariate model). Resignation statistically 
significant (.005), with estimate 1.147; Arrival of manager not 
statistically significant. 

Table 4: Comparison of multivariate ARIMA models in ERICOM by inserting dummy variables 
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