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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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