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Preface

After about five years of intensive work on this research project (and two smaller

projects) I am very happy to be able to publish this book. The last few years have
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many colleagues and friends both inside and outside the ICS who helped me in getting
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support, his many-faceted help, and his encouragement to carry out research on a
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sociology were extremely valuable for me. I am still wondering how somebody who
is so busy with serious research can be contacted so easily and informally. I hope that
his future additional obligations will not impair this asset. The discussions with Henk
de Vos and our work together (both inside and outside my Ph.D. project) were not
only very helpful for me, but often gave me a comfortable feeling and energy to carry
on. Moreover, I was able to escape from the somewhat isolated way of doing research
during the first half of my time at the ICS.

I am very thankful to Barry Wellman and Bonnie Erickson who made my research
visit to the Center for Urban and Community Studies (University of Toronto) a



pleasant and useful one. Frans Stokman gave me the opportunity to perform
additional research for KPN Research and ICT-Noord-Nederland, which clarified for
me various practical implications of my work.

Many other people have helped me, some without necessarily being aware of it. I
have shared thoughts with Marcel van Assen, Karoly Takacs, Rafael Wittek, Tamas
Bartus, Rita Smaniotto (thank you very much for immediately correcting the Dutch
summary!), Christian Steglich, Andreas Flache, and some members of the DATE
group, such as Wijbrandt van Schuur, Carlijne Philips, Corinne Hoeben, and Justine
Horgan. When I look back it seems that whenever I needed help there was always
someone there.

I would like to mention Evelien Zeggelink, who was part of my supervision team
during the first half of my project and who unfortunately had to withdraw from this
role. I hope that she's doing well now. Moreover, I would like to thank Prof. H. J.
Hummell (Gerhard Mercator University of Duisburg) who taught me sociology and
brought me into contact with the ICS as an undergraduate student. While working in
Groningen I realized that he and also Prof. U. Engel (now University of Bremen) have
had a large influence on the way I now do research. Neither were involved in my
project, but I hope that they do not dislike too much what has resulted from it.

I am thankful to others who are friends, who have provided companionship, or with
whom I have very much enjoyed the opportunity of socializing. I hope that those who
I especially appreciate will realize that I refer to them. I wish that I could, or will, give
back to them what they have given to me. I would like to mention Marcel van Assen,
Jeanette Koenders, Marieke van Onna, Karoly Takacs, my former room-mate Jan
Kratzer, Martin van der Gaag, Philipp Woitschek, Tamas Bartus, Rita Smaniotto, and
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and taking care.
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Chapter 1

Introduction: Electronic Groups, Social Networks, and
                       Academic Communication

There is much speculation about the (potential) impact of the Internet on society. In
the second half of the 1990s the first empirical studies were published supporting or
refuting different claims about the impact on cohesion and social involvement in
society (see e.g. DiMaggio et al. 2001). One important discussion is about the
consequences that the use of different tools of the Internet has for the social networks
of its users. Sometimes it is argued that the Internet would weaken social
involvement, whereas other analysts claim that the Internet would strengthen social
bonds (see e.g. Kraut et al. 2001; Kraut et al. 1998; Wellman et al. 2001; Cole 2000;
Hampton 2001).

For the research system a similar discussion is evolving. There is much speculation
about the potential effects that Internet tools could have for the social networks of
researchers. One prominent idea is that the Internet could reduce an important kind of
social inequality in the academic system, namely inequalities in the informal social
contacts between researchers (e.g. Gresham 1994a; Walsh and Bayma 1996a; Walsh
1998f; Hiltz and Turoff 1978; Turoff and Hiltz 1998e). It is a widely accepted idea
that informal communication and informal contacts are crucial for scientific progress
and for individual career advancement in the academic system (Meadows 1974;
Garvey and Griffith 1964; Crane 1972; Cronin 1982; Becher 1989). Nevertheless,
access opportunities for making and maintaining contacts are very unevenly
distributed (Crane 1969; Crane 1972; Weedman 1993; Gaston 1972; Zaltman 1974;
Price 1971), which is regarded as a hindrance, especially for younger researchers to
make use of their full potential (e.g. Cronin 1982). Some analysts claim that electronic
groups of the Internet could reduce this inequality (e.g. Gresham 1994a) and will even
be able to counteract the so-called Matthew effect in science (Merton 1973), which
implies a growing inequality between the “haves’ and “have-nots” during their career
development. Evidence for these claims, however, is missing. Chapter 3 presents
results of empirical analyses that allow an assessment of the validity of this claim, the
'equality hypothesis' as I would like to call it, and other related claims about impacts
on the social networks of researchers.

A related question about social inequality in the academic system is concerned with
disciplinary differences in the use of Internet tools. It is completely unclear whether in
the long run the Internet will unite the different academic disciplines of the scholarly
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system by stimulating them to use the same communication tools, or whether it will
lead to a greater divergence between the disciplines that use their own specific tools.
Both points of view have their representatives (see e.g. Kling and McKim 2000a;
Kling and Covi 1995; Odlyzko 1996; Harnad 1991). At the moment, different
disciplines experiment with their specific tools in a “trial-and-error” fashion. It would
be very useful to know more about the social forces of the academic communication
systems that lead to the use or the rejection of communication tools by researchers of
different disciplines (Kling and McKim 2000a). Chapter 4 reviews the few existing
hypotheses about such forces. It develops new ideas and tests the different hypotheses
empirically.

The discussion about the effects of the Internet on the social involvement of its users
is strongly related to a more general question about cohesion and social order in
society, which has belonged to sociology since its beginning (Durkheim 1964). In this
discussion the point of concern is whether electronic groups of the Internet enhance or
diminish cohesion and cooperation between individuals. Some authors argue that they
can have important community properties, whereas others claim that so-called ‘virtual
communities’ are a kind of ‘instant community’ that cannot obtain ‘true’ community
qualities (see e.g. Wellman and Gulia 1997; Baym 1995; Etzioni 2000; Foster 1997;
Rheingold 1993; Weinrich 1997; Wilbur 1997). I argue in Chapter 5 that it is not
useful to speak of the effect of (electronic groups of) the Internet on cohesion, social
order, or cooperation between individuals. The findings of Chapter 3 suggest that,
apart from some general impact, there are qualitative distinctions between different
kinds of electronic groups. Chapter 5 builds on these findings. Some electronic groups
are more suited for enhancing cooperation between individuals than others. The
crucial conditions for fostering cooperation and achieving the collective good of a
useful group discussion are not so much the technical ones. Nor is the direct impact of
a benevolent group moderator crucial who is sometimes regarded as the modern
electronic version of Hobbes’ Leviathan. A more interesting factor is the existence of
social networks in ‘real’ life that can facilitate or hinder the emergence of cooperation
in electronic groups. Chapter 5 develops this argument in more detail. It presents
existing hypotheses about conditions fostering cooperative behavior and new
behavioral models that specify mechanisms by which the network embeddedness
(Granovetter 1985b) of electronic groups influences the interaction and cooperative
behavior of their members. Chapter 6 provides empirical evidence supporting the
claim that the social embeddedness of electronic groups is one of the crucial factors
influencing the development of social order in electronic groups and affecting
whether they have beneficial effects.
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The implications of the findings of Part II of this book are twofold. Firstly, I hope to
contribute to shifting the discussion about whether and how the Internet has an impact
on the science system (including the social sciences and humanities!) to a higher
level. The empirical evidence makes it possible to weight the pros and cons of some
arguments about the ‘impact discussion’ in a better way than before (see Chapter 3).
At the same time, I hope to bring in a new idea regarding the discussion about the
social forces that shape disciplinary differences in the use of Internet tools (see
Chapter 4). Part II A of this book (Chapter 3 and Chapter 4) is concerned with these
issues of Internet and academic communication.

Secondly, I hope to contribute to the realization that the discussion should not only
focus on the effects of (electronic groups of) the Internet. The discussion can go one
step further by asking the question ‘under which conditions does the Internet (or do
electronic groups) help to achieve certain beneficial effects?’, for example the making
of new contacts or the emergence of cooperation. Part IIB (Chapter 5 and Chapter 6)
shows that a first answer to this question can be given by studying interaction in
electronic groups and their interrelationship with ‘real’ life social networks. An
analysis of interaction in electronic groups may lead to insight about how to structure
groups so that they can reach their beneficial potential. The crucial point is that such
an analysis of interaction in electronic groups is useful not only for the academic
system but also for a variety of different kinds of academic and non-academic
electronic groups of the Internet. Chapter 7 presents some concluding remarks that
highlight possibilities for a general analysis of electronic groups, of which this study
is just a single example for the academic system.

This point of view emphasizing a comparative analysis of interaction in different
electronic groups contrasts with the large number of studies describing or sometimes
analyzing single deliberately selected groups and their use of Internet tools (see the
descriptions of empirical studies in Chapter 3 and Chapter 5). The developing field of
‘Internet studies’1 still seems to be dominated by such case studies of electronic
groups, together with interested speculation. Other studies using data that allow more
general conclusions to be drawn tend to focus on descriptive questions or correlational
analyses without going into a causal analysis that theorizes about ‘cause’ and ‘effect’
(see e.g. PEW Center for the People and the Press 2000; PEW Center for the People
and the Press 2001; Cole 2000). What is conspicuously missing for an analysis of the
academic system is data about a general population including a variety of different
user groups. What is missing in general (not only for the academic system) are studies
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trying to disentangle what is the ‘cause’ and what is the ‘effect’ by developing and
testing theories that specify how Internet tools affect human interaction under what
conditions. For such an analysis it is fruitful not to take ‘the’ Internet as a
technological constant that cannot be shaped. While it is useful to look at general
tendencies about how the Internet affects human relations (e.g. Nie and Erbring
2000), this study tries to complement such analyses by going more into the details of
the (shapeable) conditions under which some effects appear (see Chapter 5).

Additionally, I try to complement approaches that emphasize the uniqueness of social
phenomena on the Internet that would need their own distinct theories and methods
(see e.g. Preece 2000: 392; Turkle 1995; Jones 1999). Contrary to this, the study aims
to show that much can be learned by subsuming problems of Internet research as
special cases of general problems studied in sociology. Contrary to many social-
psychological approaches developed especially for studying electronic interaction
(see e.g. Walther 1995d; Short, Williams, and Christie 1976; Kiesler, Siegel, and
McGuire 1984; Dubrovsky, Kiesler, and Sethna 1991; Postmes, Spears, and Lea
1998c; Postmes, Spears, and Lea 2000; Daft and Lengel 1986), this study suggests
that making use of general behavioral models (see e.g. Coleman 1990c; Becker 1976)
can be useful for studying electronic interaction.

Naturally, it is impossible to study “the” effects of “the” Internet on “society” in one
investigation. This study focuses empirically on a specific subsystem of society,
namely the academic system. Moreover, it restricts itself to analyzing a specific tool
of the Internet, namely the so-called academic Internet Discussion Groups. They
include academic mailing lists and newsgroups.

A mailing list consists of a group of individuals with an email account who are interested
in a certain subject, the topic of the list. Usually one can subscribe to a list by sending an
email to the appropriate email address. The discussion about the topic is performed by
sending emails to another list-address. Through specialized communication software,
controlled by the list manager, these centrally received emails are automatically sent to
every subscribed member. The technical preconditions for becoming a member of a
group are fulfilled for the great majority of researchers in Europe and North America. A
contribution to the group discussion usually consists either of an announcement (e.g. of a
conference), a question with regard to the topic, or an answer to a question. Every group
member can receive this email and has the chance to read it and to reply (see e.g. Gilster
1993). The technical preconditions of Newsgroups differ. A Newsgroup user does not
                                                                                                                                                                     
1 The expressions ‘online research’, ‘Internet research’, or ‘Internet studies’ are used interchangeably
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automatically receive messages in his email box. He actively has to use different
software for reading them. However, the basic principle is the same. Contributions can
be received by everyone. In both kinds of groups passive members who read only can be
distinguished from active participants who additionally contribute by sending questions,
answers, or other announcements to the group. The term "Internet Discussion Group"
(IDG) that is used here describes asynchronous communication tools for the
communication between one sender and many receivers, namely mailing lists and
newsgroups. Email software or some freely available software is sufficient for this
communication. Synchronous communication tools, such as on-line chat-programs
etc., are not included. Moreover, the empirical findings presented in Chapter 3 and
Chapter 4 make it clear that this study is most of all about mailing lists, which are
used by a much larger proportion of researchers than newsgroups for pursuing
professional activities.

Before presenting in detail the arguments for focusing on academic Internet
Discussion Groups (IDGs) as a study topic in section 1.1, I would like to draw the
attention to one pivotal advantage that the following empirical analyses have. Many
empirical studies, e.g. on the effects of the use of email for academic communication,
face the problem that it is very hard to distinguish between the supposed causes and
effects. It may be that frequent use of email leads to new contacts for the researcher.
At the same time, it may be that the large number of contacts that a researcher has
stimulates his use of email. Some studies find associations between the researcher’s
frequency of email use and his number of contacts. Usually these analysts either
confine themselves to describing associations that may have no causal relevance at all
or they argue that further longitudinal empirical analyses are needed to assess the
causal relevance of their findings (see e.g. the studies of Walsh et al. 2000; Walsh
1998f)., When carefully designed to allow the disentanglement of what is a ‘cause’
and what is an ‘effect’, the study of Internet Discussion Groups can avoid this
difficulty. I claim that the analyses of Part II of this book exemplify this advantage.

1.1 Why Internet Discussion Groups?

Does it make any sense to restrict the analysis of this book to studying ‘only’ Internet
Discussion Groups (IDGs), that is, academic mailing lists and newsgroups? In the
following section I first pinpoint the potential relevance for research policy that such
an analysis may have before I highlight the potential relevance for theoretical
research, since I expect many Internet researchers to be interested in policy questions.
                                                                                                                                                                     
here.
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1.1.1  Potential Relevance for Research Policy and Knowledge
          Management

The formal publication system is being changed by the Internet because of the
introduction of so-called electronic journals (see e.g. Peek and Newby 1996; Harnad
1995; Kling and Covi 1995; Kling and McKim 1999). Informal communication may
not be as visible as formal communication. Nevertheless, it is regarded as one of the
pivotal ingredients for scientific progress (Garvey 1979; Meadows 1974). Empirical
evidence, restricted as it is, indicates that the informal communication system is
influenced very strongly by the Internet and especially by the different possibilities
that the use of electronic mail provides for bilateral or group communication
(Meadows and Buckle 1992a; Koku, Nazer, and Wellman 2001; Freeman 1984b;
Hesse et al. 1993a; Scholl, Pelz, and Rade 1996c; Walsh and Bayma 1996f; Cohen
1996d).

Internet Discussion Groups are expected to be relevant tools for the individual
researcher to gain information and to make new contacts (Gresham 1994a; Turoff and
Hiltz 1998e). General evidence for this hope, however, is missing. At the same time,
large computer systems for the maintenance and support of academic mailing lists
such as the former British Mailbase System, the US H-Net System, or the Dutch
Surfnet System, require financial input.2 There are also enormous time costs involved
for the moderators or list managers (Conner 1992c; Berge and Collins 1993). Active
mailing lists aggravate the problem of information overload for every user (Whittaker
and Sidner 1997; McCarty 1992). Although academic mailing lists are very popular
among many researchers (Mailbase 1999a), there is anecdotal evidence that some
researchers seriously doubt their usefulness (Bainbridge 1995b). What are the benefits
that justify these costs, if there are any benefits at all?

The impact of IDGs on the macro system of academic communication is regarded as
no less crucial than their micro-impacts (see Matzat 2000 for details of the following).
Some analysts expect IDGs to reduce the negative effects of communication barriers
between very central researchers and those at less prestigious research institutes
(Gresham 1994a; Walsh and Bayma 1996a; Walsh 1998f). As a consequence, social
inequality in the academic communication system and its negative effects would be
reduced (see the discussion above and in Chapter 3 for details). Other analysts fear
that IDGs may create new dangers for the structure and functioning of informal
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communication. Alstyne & Brynjolfsson (1996a) describe a possible scenario of IDG
use leading to a “balkanization of the sciences”. In such a situation researchers in
different fields hardly communicate any more with each other because they focus on
ever more specialized communities of academic interests. These authors stress the
importance of monitoring the developments in the field of informal academic
communication.

Other policy questions focus not on the impact of the tools of the Internet but on
factors that could act as barriers or stimuli for the spread of specific electronic tools.
The current situation in the research system is characterized by a variety of divergent
pathways of information & communication technology (ICT) use in different
disciplines. Some specific tools are tried out in one discipline without taking into
account the experiences that another discipline has already gained with the use of
these tools. The development, propagation, and maintenance of ICTs imply
substantial costs. These costs could be avoided or reduced if we knew more about the
factors that contribute to the acceptance of ICTs by some users and the rejection of
ICTs by others (Kling 2000). In short, knowledge of the social factors in the academic
communication system leading to the acceptance or rejection of communication tools
is needed in order to avoid the disadvantages of the current “trial-and-error” practices
in many disciplines (Kling and McKim 2000a). In particular, the study of Internet
Discussion Groups offers advantages for gaining such knowledge. If we want to gain
insight into the factors leading to the distinctive ICT practices of different disciplines,
we need to conduct a comparative analysis of different disciplines. The strength of the
study of IDGs is that IDGs are a ‘traditional’ communication tool of the Internet with
a relatively low technological threshold. They have already been functioning for some
time in a variety of different disciplines (see e.g. Mailbase 1999a), which is a
precondition for a comparative study. Disciplinary differences in the prevalence of
IDG use cannot easily be explained by the ‘novelty’ of IDGs. Knowledge of the social
forces leading to the acceptance or rejection of a specific communication tool,
however, can also be useful for gaining more insight into the as yet unfulfilled
communication needs of researchers. Such knowledge is useful for decisions to be
made about the introduction of other, perhaps technically more advanced tools in
different disciplines. As a consequence, the study of IDGs may provide knowledge
relevant to policy decisions about ICT and Internet tools in general.

Another ‘policy question’ is how to make use of IDGs, once it has been decided that
they should be used. Not all electronic groups are of the same ‘quality’. Some
                                                                                                                                                                     
2 Since the end of November 2000, mailing lists from the Mailbase service were migrated to another
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researchers left IDGs after they realized that IDGs did not meet their high
expectations (Bainbridge 1995b). Other research suggests that the making of new
contacts may be a good predictor for so-called ‘Internet drop-out’ (Steering
Committee on Research Opportunities Relating to Economic and Social Impacts of
Computing and Communications 1998). It is of practical relevance to gain knowledge
that would help IDGs to reach their full potential. Which conditions ensure an
efficient transfer of information and make it more likely that IDG users are satisfied
with the list discussion? Which conditions facilitate the making of new contacts? I
argue in Chapter 5 that in order to answer these questions it is useful to have some
ideas about what stimulates the provision of help and information by group members.
In particular, the analysis of academic IDGs is suited to finding out whether
information incentives or social incentives (as I argue in Chapter 5 and Chapter 6)
have a greater effect in stimulating group members to participate actively in the group
discussion.

Finally, for all these questions it is advantageous to analyze a tool that is not at the
cutting-edge of technology applications. Such applications tend to be used more often
in academic environments with extra-ordinary flexibility, above-average resources, or
individuals who are very enthusiastic about technology (Attewell 1998). This study,
however, is concerned with the implications for the 'ordinary' researcher and thereby
with general outcomes.

1.1.2 Potential Relevance for Theory Development

Online research is concerned with some classical questions of sociology. At the same
time, very often the answers given are not influenced by sociological theory. The
development of sociological theory related to the Internet and electronic
communication has not yet progressed very far. Sociological theory could help to
predict and explain under which conditions and by which mechanisms tools of the
Internet (or the Internet in general) have certain micro- and macro-outcomes. It could
help to predict and explain which factors influence by which mechanisms the use or
acceptance of new information and communication technologies, and which
conditions have by which mechanisms an impact on how individuals behave in
electronic groups leading to desired or undesired outcomes at the group level.

                                                                                                                                                                     
service. Since then only fee-paying lists are supported by Mailbase (Mailbase 2001).
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Current Internet research, however, is very often a (nevertheless interesting) kind of
‘impact research’ that relates some input, e.g. the frequency or intensity of Internet
use, to some output, e.g. some forms of social involvement (see e.g. Kraut et al. 1998
for a methodologically very well designed study). After yielding empirical results,
some studies proceed to post-hoc speculation in order to explain them. Other Internet
research is either somewhat speculative, making no use of theories in an analytical
sense (see e.g. Castells 1996), or it makes use of very specific hypotheses about
computer mediated communication (see e.g. Postmes, Spears, and Lea 1998c) that
make it difficult to relate the research to macro-outcomes in society. Theory-guided
research on the Internet that makes use of general models of human behavior is scarce
(see e.g. Kollock 1999; Friedman and Resnick 2001; Bacharach and Board 1999, for
some examples).

In this book I would like to show that it is useful to link research on the effects of the
Internet and on interaction in electronic groups to general sociological theories about
human behavior. Such a link makes it possible to explain under which social
conditions an Internet tool is accepted or rejected by the user, how it is used, and what
outcomes can be expected from the use of a tool of the Internet. The strategy used
here is to utilize a very simple model of goal-oriented human behavior to explain the
relationship between different phenomena at the macro-level (Coleman 1990c:
Chapter 1).

In more detail, this book aims to contribute to theory development with regard to
three aspects.

Firstly, it tries to develop new models that show how the social embeddedness
(Granovetter 1985b) of electronic Internet groups contributes to the emergence of
cooperative behavior between individuals and thus to social order on the Internet. The
models specify by which mechanisms social networks influence active discussion
participation in electronic groups. Active participation in electronic groups by way of
public provision of help and answers is an important form of cooperative behavior.
Additionally, the interaction is related to the members’ satisfaction by the quality of
the group discussion. A group discussion of satisfying quality and with an adequate
number of discussion contributions can be regarded as a collective good (Olson 1965)
since every member profits from it independently of his contribution to the
discussion. The public provision of help and answers in an IDG is thus analyzed as an
important contribution to a collective good (see especially Chapter 5 and Chapter 6).
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Secondly, it tries to systematize existing hypotheses about conditions influencing
disciplinary differences in the prevalence of use of information & communication
technology (Kling & McKim 2000a; Walsh & Bayma 1996f) and to add a new idea to
this existing knowledge. The mechanisms implicit in the existing hypotheses are made
explicit (see especially Chapter 4).

Thirdly, it tries to show under which conditions access to electronic groups of the
Internet can be converted into (different kinds of) advantages for the academic
performance of their members and by which mechanisms. In this sense, it analyzes
under which conditions electronic groups give their members access to social capital
(see especially Chapter 3, but also Chapter 5 and 6).

For the developing field of Internet or online research this book tries to make two
points clear. Firstly, even for answering questions with relevance to policy, it is useful
to have a theoretical foundation for conducting Internet research. Secondly, the use of
rational choice theories is very appealing for developing a theoretical foundation for
Internet research. This does not imply that more specific approaches of computer
mediated communication are of no use. However, in order to answer a number of
central questions in this field of research it is more fruitful to use general behavioral
models than to use specific approaches of computer mediated communication.

1.2 The Main Questions

This book tries to contribute to answering three central research questions. I first
present the three (groups of) questions very broadly before I re-formulate them (Ultee
1974) in section 1.3 to take into account existing research that has been performed on
these problems .

1.) What kinds of benefits do academic Internet Discussion Groups (IDGs) provide in
general? This question implies the following sub-questions.

Do IDGs provide the same kinds of benefits for researchers in different fields or does
the use of IDGs differ so much between them that it is impossible to make any
generalizations about the benefits? Are information benefits the most prevalent
benefits or do social benefits, such as the making of new contacts, matter more for
researchers in diverse disciplines? If there are contact benefits, do those who have less
contacts profit more from the opportunities to get in contact with other researchers
such that existing inequalities are reduced? Are there disciplinary differences with
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regard to benefits? If there are general benefits, do all IDGs provide them to the same
extent or do IDGs differ with regard to their usefulness in providing these benefits?

2.) How can disciplinary differences in the prevalence of IDG use be explained? This
question implies the following sub-questions.

Do distinctions exist in the communication systems of different disciplines that
contribute to disciplinary differences in the prevalence of IDG use? Do researchers in
different disciplines have distinct communication needs that are more suited to some
Internet tools? Do problems of trust between researchers vary in importance between
dissimilar disciplines and do these trust problems influence whether researchers make
use of IDGs, thus (partially) explaining disciplinary differences in IDG use?

3.) How can it be explained that some IDGs reach a level of group discussion that is
beneficial for the members and thereby achieve a collective good, whereas other
IDGs fail to achieve adequate discussion contributions from the members? This
question implies the following sub-questions.

What factors influence whether a researcher provides help and answers to the
questions of other members, even though he does not directly profit from his own
information? Under which conditions are researchers more motivated to participate
actively in the group discussion? Do information incentives or social incentives
stimulate active participation? How do (offline) social networks facilitate the
emergence of cooperative, help-providing behavior of group members? How can
differences in the users’ satisfaction with regard to a number of aspects of the group
discussion be explained?

The following analyses neglect two other questions. Firstly, they do not investigate
whether the use of IDGs, in particular the use of academic mailing lists, can
sometimes lead to an information overload for the researcher. Those who ever
subscribe to a very large and active mailing list will probably experience this
phenomenon. As an aside, Chapter 6 provides data showing that the probability of
receiving too high a number of emails is related to the amount of communication
activity in the list, which comes as no surprise. The analysis of the impact of IDGs in
Chapter 3, however, is not concerned with this problem. Moreover, it is not studied
whether the use of IDGs may lead to a “balkanization of the sciences”, as Alstyne &
Brynjolfsson (1996b) describe one possible outcome scenario. According to my point
of view, we hardly know whether there is any general impact of IDGs on the
communication networks of researchers whatsoever. It is too early to analyze under
what conditions a balkanization may take place; we must first know whether the pre-
condition of this scenario, namely the making of new contacts by IDG users with
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some regularity, is fulfilled at all. The empirical foundation for such an analysis is
otherwise too thin. Stated differently, I wanted to avoid the analysis of “premature
problems” (Ultee 1974).

1.3 The Main Ideas

Section 1.3 briefly presents the main ideas without going into the details of the
literature. The reader is recommended to refer to the corresponding chapters for
details and more references.

Existing research into the impact of IDGs on academic communication often only
looks at a group of researchers in a specialized field (see e.g. Tombaugh 1984;
Harasim and Winkelmans 1990; Lewenstein 1995a). It is left open whether the
findings can be generalized to other fields. Moreover, many studies do not analyze
whether certain outcomes are only associated with IDG use or whether there is a
causal link (see e.g. Cohen 1996d). No clear distinction is made between different
kinds of outcomes, for example involving information and social contacts. If contacts
are analyzed then it is barely taken into account that a tradition within social network
analysis that makes a distinction between the quality of the contact exists, for example
a distinction between weak and strong ties (see e.g. Cohen 1996d; Scholl, Pelz, and
Rade 1996c; Rojo and Ragsdale 1997a; Walsh 1998f).

In Chapter 3, this study attempts to find out whether researchers in eight disciplines in
the humanities, the social sciences, and the natural sciences working at universities in
England and the Netherlands make use of the opportunities that IDGs are expected to
offer. A distinction is made between potential information benefits and contact
benefits. Information benefits are split up into research information benefits and
practical, helpful information benefits. Contact benefits for researchers are split up
into weak contacts (exchange of information), so-called reception contacts (exchange
of papers etc.), and strong contacts (collaboration). Additionally, it is analyzed
whether the attainment of benefits differs between peripheral and well-integrated
researchers in order to find out whether IDGs affect the degree of social inequality
between groups of researchers on the macro level.

If it is true that, for example, using IDGs provides opportunities that can be converted
into contact benefits then the analysis should not only investigate whether ceteribus
paribus IDG users have more contacts than non-users. Additionally, the amount of
benefits should be related to the degree of communication in the researcher’s IDGs. A



                           Social Networks and Cooperation in Electronic Communities                             13

researcher has more opportunities to make new contacts when he makes use of a
number of very active IDGs than when he makes use of a number of IDGs that hardly
show any communication activity. The degree of communication in all IDGs that the
researcher uses is dependent on the communication activities of a very large number
of other researchers and is only to a very small degree dependent on himself. Taking a
proxy for the degree of communication in all IDGs that the researcher uses, makes it
possible to interpret unambiguously a significant association between the proxy and
the amount of benefits in multivariate analyses with regard to the causal direction.
Such an analysis allows an assessment of the impact of IDGs on academic
communication in a much better way than existing studies do (e.g. Walsh 1998f).

Research into disciplinary differences in the spread of use of Internet tools is very
scarce. Much research into the acceptance of information & communication
technology (ICT) is done in a 'diffusion of innovation' frame (Rogers 1995). While
such a frame correctly takes into account the importance of social networks with
regard to the decision to start using a specific ICT, it neglects the many differences
between the communication systems of researchers in different disciplines. Social
aspects of the disciplinary communication system, however, may affect the
researcher's communication needs (his goals in relation to IDG use) and may restrict
or enhance his opportunities for making use of IDGs successfully. Existing research
into disciplinary differences puts forward a number of ideas related to the relationship
between disciplinary differences in the communication system and ICT use (Kling
and McKim 2000a; Walsh and Bayma 1996f). It does not, however, take into account
possible effects of social networks, nor does it put the ideas into a systematic
theoretical framework that clarifies the mechanisms by way of which aspects of the
social organization of the scholarly communication system influence the decision to
make use of ICTs.

In Chapter 4, this study tries to avoid the above deficiencies. Additionally, it
challenges a prominent idea about the consequences of disciplinary differences in the
'visibility' of research activities in a field. While existing research argues that a lower
degree of visibility leads to 'trust problems' inhibiting the use of specific ICTs, I argue
that it may lead to special 'communication needs' stimulating the use of IDGs.

Empirical research into factors influencing cooperation between members in
electronic groups, and eventually leading to a satisfying group discussion, focuses on
the information incentives that members face (or miss) with active participation
(Thorn and Connolly 1987c). At the same time, theoretical research argues that active
participation could also be motivated by social incentives (Kollock 1998d). Network
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analysts claim that interaction and relationships in electronic groups are strongly
related to the (so-called offline) social networks of their members (Wellman 1997;
Garton, Haythornwaite, and Wellman 1997). However, it is left open how a social
embeddedness (Granovetter 1985b) of electronic groups is constituted and how the
embeddedness is related to what kinds of social incentives. Moreover, there is a lack
of theory that clearly specifies by which mechanisms the social embeddedness
influences the degree of active participation of electronic group members in the
discussion.

In Chapter 5, this study tries to fill this gap by developing two new models specifying
the mechanisms involved. Both models combine Becker's (1976) theory of social
interaction with the theory of social production functions (Lindenberg 1986). The
contact model argues that members use their active participation in an electronic
group as a means of making new contacts with other group members. A central idea
of the reputation model is that active participation is influenced by the researcher's
goal of enhancing his reputation within the academic community. Electronic groups
with a high degree of social embeddedness are expected to offer additional
opportunities to the members for enhancing their reputations via active participation
and provision of help. Moreover, under a high degree of embeddedness group norms
are assumed to develop that prescribe the provision of help by members. Both theories
focus much more on social incentives for active participation than on information
incentives. They are contrasted with a reciprocity model (Thorn and Connolly 1987c)
that focuses on information incentives for active participation.

The empirical tests of the three models in Chapter 6 make use of a data set consisting
of two kinds of data. Information on the directly observed communication behavior of
researchers in 49 academic mailing lists is combined with questionnaire data obtained
from an online survey of these researchers.

1.4 Short Overview of the Book

The analyses for answering the three questions described above make use of two
different kinds of data sets that are briefly described in Chapter 2. Chapter 2 gives
some background information about the sampling procedure and provides a few
descriptive statistics. Nevertheless, I have tried to write the different chapters in such
a way that they provide self-contained information about the data used for a specific
analysis. Chapters 3 – 6 are the core theoretical-empirical chapters of this book. Part
IIA (Chapter 3 and Chapter 4) is more concerned with specific outcomes for the
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academic system, whereas the implications of Part IIB (Chapter 5 and Chapter 6) go
beyond the scholarly system.

In Chapter 3 I conduct an empirical analysis to investigate the general benefits of
IDGs. The analysis makes use of data about the communication behavior and social
networks of 1063 randomly selected university researchers in England and the
Netherlands. The researchers belong to eight different disciplines in the humanities,
the social sciences, and the natural sciences. The analysis aims at answering the first
research question about the nature of the general benefits of IDGs, namely
information benefits or contact benefits. Chapter 4 analyzes the factors that can
explain disciplinary differences in the use of IDGs. It makes clear that striking
disciplinary differences exist and analyzes whether trust problems between
researchers or distinct communication needs of researchers in different disciplines are
better at explaining these disciplinary differences. For this analysis a subset of the
data set used in Chapter 3 is utilized.

Part IIB analyzes the conditions that facilitate the emergence of computer-mediated
cooperation between members of electronic groups. Chapter 5 reviews existing
theories about the production of a collective good (in this case: a satisfying group
discussion) that can be applied to electronic groups. Additionally, it develops new
models for specifying how social networks may affect interaction in electronic
groups. Three theories prove to be most adequate for potentially answering the
research questions about which conditions facilitate cooperative behavior. Chapter 6
conducts empirical tests of these three theories to answer the question of whether
information incentives or social incentives can explain better the emergence of
cooperation. Chapter 6 makes use of the second data set consisting of information
about the communication behavior of researchers in 50 academic mailing lists and
their answers to an online survey. Whereas Chapters 3 and 4 can be read on their own,
Part IIB deviates from this structure. Before reading Chapter 6, it is strongly
recommended that Chapter 5 is consulted. Chapter 7 tries to bring together the
findings of the previous chapters to draw a more consistent picture of what the general
outcomes of this book are. An outlook is given on how to use the insights and
findings of this book to go beyond the study of a specific communication tool, namely
IDGs, and beyond the analysis of a specific social system, namely the academic one.
Some very first ideas for future research on electronic groups are given.
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Chapter 2

The Research Design: What Data for which Questions?

The theoretical-empirical analyses of chapters 3-6 propose answers to questions from
two different perspectives. On the one hand, the focus of analysis is on the individual
researcher in his university department, linked via informal communication networks
to other researchers. Taking this perspective, the analysis tries to find out whether
there are differences between researchers in university departments, which may have
consequences for the macro-level of the research system, for example by influencing
the degree of social inequality etc. Do researchers who use IDGs gain advantages by
using them? Why is the prevalence of IDG use among some groups of researchers
higher than among others? On the other hand, the focus of analysis is on the
researcher within the academic Internet Discussion Group (IDG). Taking this
perspective, the analysis tries to find out whether there are differences between
researchers in IDGs, which may lead to consequences at the macro-level of the
electronic groups (and thereby lead also to consequences at the level of the research
system), for example by influencing the likelihood of the production of a collective
good, consisting of an adequate and satisfying level of group discussion. Why are
researchers in some electronic groups more willing to provide help and answers than
researchers in other groups? How can it be explained that researchers in some IDGs
are more satisfied with the group discussion than researchers in other IDGs?

These two perspectives make it necessary to use two different data sets. The first data
set used is called 'the offline data set'. It consists of answers to a postal questionnaire
sent to a random sample of university researchers in England and the Netherlands.
The second data set is called 'the online data set'. It consists of answers to an online
questionnaire presented to a random sample of all members of 49 academic mailing
lists. It is necessary to use only mailing lists, and not newsgroups, since it is
impossible to determine the proportion of newsgroup users who do not participate
actively in the group discussion. Information about passive members of a newsgroup
can only be collected via a self-selecting procedure, that is, by posting a questionnaire
to the newsgroup and hoping that passive members answer it. Information about the
passive members of mailing lists, however, is available since their email addresses are
accessible.

The selection of the sample for the first data set is relatively straightforward if one
takes into account that an overview of the whole population, that is the researchers at
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English and Dutch universities, is available. Such an overview, however, is not
available for the second data set. There are a number of different compilations of
IDGs (e.g. Neosoft TM 2001; Mailbase 1999b; Kovacs 1996). However, none of
these compilations is without a bias in selection. Some concentrate only on mailing
lists that use the Listserv or some other mailing list software. Other compilations do
not distinguish between academic and other IDGs. If a distinction is made, the basis
for this distinction is not clear. Many compilations include a large proportion of lists
used by only very few subscribers.

As a consequence, it was decided to analyze a sample of those mailing lists that were
mentioned by the respondents of the offline data set. These respondents were asked to
mention at most five IDGs that they use for professional reasons. For inclusion in the
online data set, only those mailing lists that the respondent regarded as having a direct
or indirect relevance to his research and that discussed an academic topic were
selected. The second criterion excluded mailing lists used for administrative reasons
(e.g. for organizing a conference); the first criterion ensured that only academic
mailing lists were used. This linking of the data sets ensured the analysis of a
heterogeneous selection of different kinds of academic mailing lists that are of
potential importance for the ordinary researcher.

2.1 The Offline Data Set

The offline data set consists of answers to a questionnaire sent to a random sample of
English and Dutch university researchers in one of the following eight disciplines.

•  History •  Mathematics

•  Sociology •  Mechanical Engineering

•  Management Science •  Chemistry

•  Economics •  Physics

In both countries the use of a variety of different IDGs by university researchers is
promoted. In the United Kingdom the Mailbase system (Mailbase 1999c) founded in
1989 promotes and supports the use of academic mailing lists by the UK Higher
Education system. In the Netherlands, the Surfnet system (Surfnet 2001) includes a
large number of mailing lists used by the academic system. As a consequence, since
the end of the 1990s the use of IDGs for the ordinary user has been quite simple. The
use of other academic mailing lists and newsgroups is also possible for researchers in
both countries.
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The disciplines were selected in such a way that on the one hand important disciplines
within the natural sciences, and on the other hand disciplines within the social
sciences and humanities could be analyzed. The informal communication structures of
the two groups of disciplines were expected to differ (see e.g. Becher 1989; Walsh
and Bayma 1996f; Garvey, Lin, and Nelson 1979; Borden et al. 1992; Crane 1972;
Weedman 1993).

The selection of universities and departments had to ensure that it would be possible
to distinguish between the hypothesized (individual level) effects of IDG use and
various potential group-level effects, for example effects due to properties of the
department or properties of the university. As a consequence, the selection procedure
had to ensure that for every department there was a sufficiently high number of
different researchers and that for every university there was a sufficiently high
number of departments. It was accepted that such a sampling procedure has
disadvantages for making exact inferences about the distribution of some variables;
however, this is not the aim of the study.

I chose all 13 universities within the Netherlands. Within England 23 universities
were randomly selected (see below for details). Within every selected university I
chose all departments that belong to one of the 8 disciplines. Within every selected
department a random sample of the researchers was taken - including Ph.D. students
and postdoctoral researchers - with one exception. A small number of departments
had a very high proportion of Ph.D. students. In such departments I sampled
researchers with a non-temporary position disproportionately often to ensure that the
sample contained a large enough number of them.

Among the larger disciplines that have more than one department at the same
university, only those departments which cover some core research areas within that
discipline were selected, in order to ensure a high enough number of respondents from
the same department. Within economics the departments that include micro- or
macro-economics were selected, and within management science those of Human
Relation Studies/ Organizational Behavior were chosen. The departments chosen
within chemistry are related to organic or inorganic chemistry. Physics departments
include research in the areas of theoretical or solid state physics. The mechanical
engineering departments cover research on topics such as material science, production
or design management or mechanics. Within sociology, mathematics, and history no
selection was made. I performed the selection of departments in such a way that the
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chosen research areas are represented by a very large number of university
departments.

In 1997 the Dutch university system changed due to the introduction of a new
administration system (“Wet op de Modernisering van de Universitaire
Bestuurstructuur” -MUB). In this system departments no longer exist as legal entities.
Nevertheless they still exist as important research units. However, there are a variety
of research units that are sometimes known as “(sub)departments”, “clusters”,
“research groups” etc. The names of the chosen research units are listed in Appendix
2.1. The following Table 2.1 shows the universities and the chosen disciplines within
them that were selected for the Netherlands. The last row shows the number of
selected disciplines within the chosen universities. There were 66 departments within
13 universities selected.

Table 2.1: The Selected Disciplines and Universities within the Netherlands
Twente TUE Delft WAU RUG Utrecht UvA VU KUN Leiden Maas-

tricht
Til-
burg

EUR Σ

Physics X X X X X X X X 8

Chemistry X X X X X X X X X X 10
Mechanical
Engineering X X X 3

Mathematics X X X X X X X X X X 10

Economics X X X X X X X X X 9
Management
Science X X X X X X X X 8

Sociology X X X X X X X X 8

History X X X X X X X X X X 10

Σ 6 5 4 6 6 6 6 6 6 6 3 2 4 66

details: see Appendix 2.1 and text

Table 2.2 shows the selected universities and disciplines within England. There were
23 universities with 96 departments (or equivalent research units) selected.

Table 2.2: The Selected Disciplines and Universities within England
East

Anglia
Cam-
bridge

Lincoln-
shire

Cran-
field

City
London

Leeds Liver-
pool

Kingston Coven-
try

Bath Plymouth King’s
College

Physics X X X X X X X

Chemistry X X X X X X X

Mechanical
Engineering

X X X X X X X X X X X

Mathematics X X X X X X X X X X X

Economics X X X X X

Management
Science

X X X X X X X X X

Sociology X X X X X X X

History X X X X

Σ 6 8 1 3 5 8 7 5 4 5 4 5
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Table 2.2 (continued)
Queen
Mary

War-
wick York Hudders-

field
Birming-

ham Exeter Hull East
London

North-
umbria UCL Luton Σ

Physics X X X X X 12

Chemistry X X X X X 12

Mechanical
Engineering

X 12

Mathematics X 12

Economics X X X X X X X* 12

Management
Science

X X* X 12

Sociology X X X X X 12

History X X X X X X X X 12

Σ 6 6 5 3 3 5 2 2 1 1 1 96

*: two departments refused to participate (see text); details: see Appendix 2.2 and text

The complete list of selected university departments can be found in Appendix 2.2.
The English universities and departments (or equivalent research units) were
randomly sampled in the following way. A random list of 73 university numbers was
created. Within every sampled university all disciplines belonging to one of the eight
to be analyzed were chosen until for a given discipline 12 different universities had
been selected. Thus for every discipline the 12 universities that were first in the
sample were selected. This procedure makes it easier to distinguish between potential
group-level effects at the level of the department and at that of the university since the
average number of departments per university is increased. It has the disadvantage
that departments of universities with a larger variety of disciplines have a higher
likelihood of being sampled. Since it is not the aim of the analyses to describe the
distribution of variables in the whole population of ‘all’ Dutch and English university
researchers but to study (causal) relations between variables, this disadvantage was
accepted. For the same reason, no weighting procedures were applied.

Wherever possible, the questionnaire was sent by (snail) mail to every researcher
individually. A small number of English university departments hesitated to reveal the
names of their Ph.D. students. In such cases the questionnaires were distributed to a
random sample of them with the help of the secretary. In two such selected university
departments the chair decided at short notice that the whole department would not
participate due to time reasons.

The data were collected from September 1998 until March 1999. A usable
questionnaire was returned by 1063 of 2688 researchers3 (~ 40%). Filling in the

                                                          
3 Slightly more than 10% of the names/addresses retrieved via the WWW or official books were no
longer valid.
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questionnaire took approximately 45-60 minutes. By far the most commonly
mentioned reason for non-participation was a shortage of time.

Table 2.3: Correlations (Pearson’s r) between immediacy of response

      and use of email / IDGs

Ranking of date of received filled in questionnaire
r = .045
p = .152no email-connection
N = 1026
r =  -.046
p = .140present IDG use
N = 1048
r = -.005
p = .943number of mentioned

IDGs N = 230
r = .040

p = .193communication by email
for professional reasons

N = 1057

2-tailed p-values shown

As Table 2.3 shows, the immediacy of response is not related to whether the
respondent has an email connection, whether he makes use of IDGs, how many IDGs
he uses, or how intensively he makes use of email. I interpret this as a hint that the use
of email and IDGs is something ‘ordinary’ for those who use email/IDGs and hence
does not give extra motivation for participation in the survey. As a consequence, there
is no indication of a bias in the response rate in favor of IDG users.

The response rate does not differ between Dutch and English respondents (p>0.9). It
does not differ between respondents of different disciplines, with the single exception
of mechanical engineers who answered significantly less often. Just 30.4% of them
returned a completed questionnaire (Chi-Square=15.1, df=7, p<0.05 for all 8
disciplines and Chi-Square=5.2, df=6, p>0.45 for the remaining 7 disciplines).

Further descriptive statistics shown in Appendix 2.3 reveal that 21.3% of the
respondents are female. The proportion of postgraduate students is 38%, which
implies that the sample contains a large number of 'peripheral' researchers who are
assumed to profit disproportionately from the use of IDGs. Mechanical engineers
account for 7.4% of the respondents. The very large majority of respondents report
having an email connection (97%) and thus have the opportunity to make use of
IDGs. The arithmetic mean of the age of the respondents is approximately 48 years;
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the youngest respondent is 22 and the oldest (retired) is 70 years old. The average
length of research experience is approximately 11 years, with a range of 0 to 45 years.

There is a large variation in the degree of research activity. On average, each
respondent wrote during the previous 12 months slightly more than 3 papers and
visited slightly less than 3 conferences. A small minority, however, were much more
active with regard to the number of conferences visited and papers written.

The respondents were asked to mention the names of a maximum of 5 most important
mailing lists or newsgroups that they use for professional reasons. For every IDG they
had to estimate both the average monthly number of messages sent to the IDG and the
duration of their own membership in months. Moreover, I asked the researchers
whether the IDG used had any relevance at all for their research field. A total of
23.3% of the respondents mentioned that they used at least one IDG for professional
reasons. The mean number of IDGs used among those who use at least one is 1.90.

More information about the data set can be found in Chapter 3 and Chapter 4.

2.2 The Online Data Set

The respondents of the offline data set mentioned newsgroups and mailing lists that
they use for professional reasons. From the list of mailing lists regarded as having a
direct or indirect relevance for the respondent's research, a simple, random selection
of 50 mailing lists discussing academic topics was drawn. The probability of selection
was the same for every mentioned mailing list, independent of its size or to how often
the mailing list was mentioned by the respondents of the offline data set.

One of the mailing list managers who initially agreed to support the project decided at
short notice to quit the mailing list management, which left 49 academic mailing lists
to be analyzed. Data about every selected mailing list was collected in the following
way. Either with the help of the mailing list managers or via the archives of the
mailing lists, a random selection of the email addresses of all active and passive
members was drawn.4 Every selected member was contacted via email to fill in an
online questionnaire at http://www.ppsw.rug.nl/~matzat/questions.htm or to send back an

                                                          
4 On average, every mailing list had approximately 0.1% 'hidden' email addresses that could not be
taken into account.

http://www.ppsw.rug.nl/~matzat/question.htm
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email version of this questionnaire.5 All emails sent to the selected mailing lists were
collected in May and June 1999. Both kinds of information were combined with the
help of the email addresses into one data set, the so-called online data set, and then
made anonymous. The details of this procedure are described in Chapter 6. The online
data set is used for the analysis of the active participation of researchers within
electronic groups, that is to answer the (third) research question about the conditions
that stimulate active participation and in particular the provision of help.

The online data set contains information about 4562 active and passive members of
academic mailing lists, which corresponds to a response rate of 35.1%. The proportion
of active members (members who during the two months of observation sent at least
one email to the mailing list) among those 4562 respondents who filled in a
questionnaire is 11%. The proportion of active members of all 12996 randomly
selected active and passive members who were subscribed in the middle of April 1999
to one of the 49 mailing lists is 7.9%.6 The sample thus has a slight bias in favor of
active participants. This is reflected by the fact that those who filled in the
questionnaire earlier (measured in months) have a slightly higher probability of
having sent a message (r=0.069, p<.01, n=4517).

Descriptive statistics shown in Appendix 2.4 reveal that 9.6% of the sample filled in
an email version of the questionnaire. A total of 42 individuals (0.9% of the sample)
were selected more than once because they were members of more than one selected
mailing list. Approximately 78% of the respondents are researchers, including
students (see Chapter 6 for more details). A total of 29.2% of the respondents are
female. The mean age of the respondents is 41 years with a range of 14-86 years. A
total of 50% of the respondents have at least 6 years of experience with the use of
email. The time that the respondents spend on using mailing lists in general differs
considerably. According to self-estimations half of the respondents spend at least 15
minutes per day on the mailing lists they are subscribed to. The standard deviation of
28.6 minutes indicates a large variation. A total of 25% of the respondents spend more
than 30 minutes per day and a very small minority spend much more time on mailing
list activity (not shown here).

                                                          
5 I would like to thank very much Tom Snijders (ICS Groningen) who wrote one program for reading
in the email questionnaires, one program for reading in the online data, and one program for reading in
online data that was almost lost after a server crash. Marcel van Assen (ICS Groningen) gave me a
program for filtering out email addresses. Moreover, I would like to thank ProGamma and Drs. Minne
Oostra for use of the server, provision of a Perl-Script skeleton, and other important practical support.
6 Subscribed members whose email addresses were no longer valid have been removed.
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During the previous 12 months the researchers among the respondents visited, on
average, slightly more than two conferences and wrote slightly over three papers.
These figures do not differ greatly from those obtained from the random sample of
English and Dutch university researchers in the offline data set. A total of 25% of the
researchers among the respondents in the online data set have less than two years of
research experience in their field, 50% have at least 5 years, and 25% have at least 10
years. The average length of research experience is somewhat smaller than the
corresponding value for the offline data set. The large majority of respondents in the
online data set make use of more than one mailing list (see also Chapter 6). The self-
assessment of knowledge about the mailing list topic by the researchers yields a
symmetrical distribution of scores. The self-assessment of the researcher’s own
prominence, however, leads to a clear pyramid in the distribution. Only a small
minority of the respondents regard themselves as highly prominent in their research
field.

While the majority of the researchers evaluate the information they receive via the
mailing list more or less positively, a minority of almost 1/3 disagree in varying
degrees with the statement that “the information I get from the mailing list is very
useful for my own research activities”. More than 25% of the researchers are
members of a mailing list discussing a topic that they regard as not having a high
relevance for their central research activities. The researchers among the respondents
vary with regard to the question of whether the list has some ‘affective’ relevance for
them. Slightly more than 50% of them agree –in varying degrees- with the statement
that their “…mailing list constitutes a group of researchers I feel really attached to”.

More information about the online data set can be found in Appendix 2.4 and Chapter
6.
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Appendix Chapter 2:

Appendix 2.1: The Dutch universities and selected research groups
(departments):
The population of university research groups is listed below. Because of the restricted
number of universities, these groups have not been selected randomly. Within every
chosen group a random sample of researchers (inclusive of Ph.D. students has been
selected.

Dutch University Departments:

Sociology:
•  Wageningen Agricultural University, Wageningen Rural Sociology Department (Centre for Rural

Development Sociology)
•  University of Groningen, Faculty of Behavioural Sciences, Department of Sociology
•  University of Utrecht, Faculty of Social Sciences, Department of Sociology
•  University of Amsterdam, Faculty of Political and Social-Cultural Sciences, Department of

Sociology
•  University of Nijmegen, Faculty of the Social Sciences, Department of Sociology
•  University of Leiden, Faculty of the Social Sciences, Department of Sociology
•  Tilburg University, Faculty of the Social Sciences, Sociology Working Group
•  Erasmus University Rotterdam, Faculty of the Social Sciences, Department of Sociology

History:
•  University of Twente, Faculty of Philosophy and Social Sciences, Department of History
•  Wageningen Agricultural University, Department of Agricultural History
•  University of Groningen, Faculty of the Arts, History Institute
•  University of Utrecht, Faculty of the Arts, Department of History
•  University of Amsterdam, Faculty of the Humanities, Historisch Seminarium: Department of

Modern and Theoretical History, Department of Ancient History, Department of Medieval History,
Department of Social and Economic History

•  Free University of Amsterdam, Faculty of the Arts, Department of History
•  University of Nijmegen, Faculty of the Arts, Department of History
•  University of Leiden Faculty of Law Department of History of Law
•  Maastricht University Faculty of Arts and Culture Department of History
•  Erasmus University Rotterdam Faculty of History of Society and Art and Culture Studies,

Department of History of Society

Management Science:
•  University of Twente Faculty of Technology & Management Department of Technology and

Organisation
•  Eindhoven University of Technology Faculty of Technology & Management Organisation and

Management Department
•  Wageningen Agricultural University Department of Management Studies
•  University of Groningen Faculty of Management and Organisation Cluster: Organisation Studies
•  Free University of Amsterdam Faculty of Economics Business Administration and Econometrics

Department of Business Science
•  University of Nijmegen Faculty of Policy Sciences Nijmegen Business School
•  Maastricht University Faculty of Economics and Management Sciences Department of

Management Sciences Research Groups: The Organisation and Strategy Studies Group,
International Business Study

•  Erasmus University Rotterdam Rotterdam School of Management, Research Group: Organisation
and Human Resources

Economics:
•  Wageningen Agricultural University Department of General Economics / Environmental Economics
•  University of Groningen Faculty of Economics Department of Microeconomics
•  Department of Macroeconomics
•  University of Utrecht Faculty of Law Department of Economics
•  University of Amsterdam Faculty of Economics and Econometrics Department of General Economics
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•  Free University of Amsterdam Faculty of Economics Business Administration and Econometrics Department
of General Economics

•  University of Leiden Faculty of Law Department of Economics
•  Maastricht University Faculty of Economics and Management Sciences Department of General Economics
•  Tilburg University Faculty of Economics and Business Administration Department of Economics
•  Erasmus University Rotterdam Faculty of Economics Department of General Economics

Mechanical Engineering:
•  University of Twente Faculty of Mechanical Engineering Departments: Materials Science and

Engineering Group ,Laboratory of Production and Design Management, Applied Mechanics and
Polymer Engineering, Laboratory of Mechanical Automation

•  Eindhoven University of Technology Faculty of Mechanical Engineering, Department of Design
and Construction (Ontwerpen en Construeren}, Department of Production-Technology and -
automation (Productietechnologie en -automatiseering

•  Delft University of Technology Faculty of Mechanical Engineering and Marine Technology
Departments: Micromechanics of Materials, Engineering Mechanics

Chemistry:
•  University of Twente Faculty of Chemical Technology, Department of Inorganic Materials

Science
•  Eindhoven University of Technology Faculty of Chemical Technology, Department of Inorganic

Chemistry and Catalysis, Department of Organic Chemistry
•  Delft University of Technology Faculty of Chemical Technology, Department of Organic

Chemistry and Catalysis, Department for Inorganic Chemistry and Thermodynamica - Laboratory
for Applied Inorganic Chemistry

•  Wageningen Agricultural University Department of Organic Chemistry
•  University of Groningen Faculty of Mathematics and Natural Sciences, Organic and Molecular

Inorganic Chemistry, Organometallic Chemistry Research Group
•  University of Utrecht Faculty of Chemistry, Department of Inorganic Chemistry, Department of

Organic Synthesis
•  University of Amsterdam Faculty of Chemistry , Department of Organic Chemistry, Research

Group Organic Photonic Materials, Department of Inorganic Chemistry, Research Group
Homogenous Catalysis

•  Free University of Amsterdam Faculty of Chemistry Department of Organic and Inorganic
Chemistry

•  University of Nijmegen Faculty of Natural Sciences Subfaculty of Chemistry, Department of
Organic Chemistry, Department of Inorganic Chemistry

•  University of Leiden Faculty of Mathematics and Natural Sciences, Department of Chemistry,
Research Group Coordination and Bio-Inorganic Structural Chemistry, Organic Chemistry
(Research Groups Bio-organic and Fundamental Synthesis and

•  Bio-organic and Fundamental Photochemistry

Mathematics:
•  University of Twente Faculty of Applied Mathematics, Department of Analysis, Discrete

Mathematics, Algebra & Geometry, Department of Stochastic and Operation Research,
Department of Applied Analysis

•  Eindhoven University of Technology, Department of Mathematics and Computing Science:
Subdepartment of Mathematics , Research Section Discrete Mathematics, Research Section
Operations Research and Statistics, Research Section Analysis

•  Delft University of Technology Faculty of Information Technology and Systems, Department of
Pure Mathematics, Department of Applied Analysis, Department of Statistics Probability Theory
and Operations Research

•  Wageningen Agricultural University Agricultural Environmental and Systems , Technology
Subdepartment of Mathematics

•  University of Groningen Faculty of Mathematics and Natural Sciences , Department of
Mathematics and Computing Science: Subdepartment of Mathematics

•  University of Utrecht Faculty of Mathematics and Computer Science , Department of Mathematics
•  University of Amsterdam Faculty of Mathematics Computer Science and Physics, Department of

Mathematics (Korteweg-de-Vries Institute)
•  Free University of Amsterdam Faculty of Computer Science and Mathematics: Mathematical

Research Groups Algebra Analysis and Operator Theory, Discrete Mathematics, Applied and
Numerical Analysis, Probability Theory, Mathematical Statistics, Geometry, Topology

•  University of Nijmegen Faculty of Mathematics and Computer Science, Department of
Mathematics

•  University of Leiden Faculty of Mathematics and Natural Sciences, Department of Mathematics
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Physics:
•  University of Twente Faculty of Applied Physics, Chair of Solid State Physics
•  Eindhoven University of Technology Faculty of Applied Physics, Research Groups: Solid State Physics ,

Theoretical Physics
•  Delft University of Technology Faculty of Applied Physics Research Groups: Solid State Physics (Fysische

Kristallografie, Halfgleiderfysica, Nanofysica, Quantum Transport Groep), Theoretical Physics
•  University of Utrecht Faculty of Physics and Astronomy: Institute for Theoretical Physics
•  University of Amsterdam Faculty of Mathematics Computer Science and Physics, Department of

Experimental Physics, Institute for Theoretical Physics
•  Free University of Amsterdam Faculty of Physics and Astronomy, Department of Solid State Physics,

Department of Theoretical Physics
•  University of Nijmegen Faculty of Natural Sciences: Department of Solid State Physics, Department of

Theoretical Physics
•  University of Leiden Faculty of Mathematics and Natural Sciences: Department of Theoretical Physics,

Kammerlingh Onnes Laboratory (Gecondenseerde Materie bij Lage Temperaturen)

Appendix 2.2:  The English universities and selected research groups
(departments)

The following lists show for every discipline the departments (or equivalent research
units within the universities) that were sampled. For the creation of these lists of
university departments the following sources have been used. Only those universities
that were mentioned as funded by the Higher Education Founding Council for
England (HEFCE: 1998) have been selected. University sector colleges on this list
which are not independent universities have been neglected. For every university it
was checked whether an institutionalized group of researchers exists (faculty, school,
department, research division, subject group) that is doing research in the relevant
area of the discipline. This information was obtained with the help of the following
sources: “Commonwealth Universities Yearbook 1997-1998” (Part II, UK),
“European Higher Education and Research Institutes”, (Part 5, GB), Social Science
Information Gateway (SOSIG 1998), SciCentral Research Directory (SciCentral
1998), and the actual “World-Wide-Web-pages” that are maintained by the university
departments. The university population consists of 73 universities with 1-8
represented disciplines.

Sociology:
•  University of Cambridge, Faculty of Social and Political Sciences, Sociological Research Group)

City University (London), School of Social and Human Sciences, Division of
Sociology/Philosophy

•  Coventry University, School of Health and Social Sciences, Subject Group: Sociology and Social
Policy

•  University of East London, Faculty of Social Sciences, Department of Sociology and
Anthropology (Subject Group: Sociology)

•  University of Exeter, Faculty of Social Studies, Department of Sociology
•  University of Leeds, School of Social Sciences and Law, Department of Sociology and Social

Policy
•  University of Liverpool, Department of Sociology, Social Policy and Social Work Studies
•  University of Northumbria at Newcastle, Faculty of Social Sciences Departments, School of

Social, Political and Economical Sciences, Division of Sociology
•  University of Plymouth, Faculty of Human Sciences, Department of Sociology
•  University of Warwick, Faculty of Social Studies, Department of Sociology
•  University of York, Department of Sociology
•  University of East Anglia, School of Economic and Social Studies, Sociology Research Group

History:
•  University of Cambridge, Faculty of History
•  University of Exeter, Department of Classics and Ancient History
•  University of Huddersfield, School of Music and Humanities, Division of History
•  University of Hull, Faculty of Arts, Department of History
•  King's College London (University of London), School of Humanities, Department of History
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•  University of Leeds, School of History
•  University of Liverpool, School of History
•  University of Luton, Faculty of Humanities, Department of History
•  Queen Mary and Westfield College (University of London), Faculty of Arts, Department of

History
•  University College of London, Faculty of Social and Historical Studies, Department of History
•  University of Warwick, Faculty of Arts, Department of History
•  University of York, Department of History

Management Science (research subject: Human Resource Management /
Organization Studies):
•  University of Bath, Faculty of Management Science
•  University of Cambridge, Judge Institute of Management Research, Research Areas: Human

Resources and Organisational Behaviour
•  City University (London), Business School, Department of Human Resource Management &

Organisational Behaviour
•  Coventry University, Business School, Research Programme Human Resource Management and

Organisational Behaviour
•  Cranfield University, Cranfield School of Management, Human Resource Research Network
•  University of East Anglia, School of Management, Research Group: Organisational Development

and Change
•  University of Exeter, School of Business and Economics, Department of Business Management
•  University of Huddersfield, School of Business (HUBS), Department of Management (inclusive

Human Resources Management)
•  Kingston University, Kingston Business School (Faculty of Business), Human Resource

Management Research Unit,
•  University of Leeds, Business School, Division: Management (inclusive Organisational Behaviour

and Decision Making)
•  University of Plymouth, Business School, Human Resource Studies Group
•  University of Warwick, Warwick Business School, Industrial Relations and Organisational

Behaviour Group

Economics:
•  University of Birmingham, Faculty of Commerce and social Sciences, School of Social Sciences, Department

of Economics
•  University of Cambridge, Faculty of Economics and Politics, Department of Applied Economics
•  City University London, School of Social and Human Sciences, Department of Economics
•  University of East London, Faculty of Social Sciences, Department of Economics
•  University of Exeter, School of Business and Economics, Department of Economics
•  University of Hull, Faculty of Social Sciences, Department of Economics
•  University of Leeds, Business School, Division: Economics
•  University of Liverpool, Department of Economics and Accounting
•  Queen Mary and Westfield College, Faculty of Social Sciences, Department of Economics
•  University of Warwick, Faculty of Social Studies, Department of Economics
•  University of York, Department of Economics and Related Studies
•  University of East Anglia, School of Economic and Social Studies, Economics Sector

Mechanical Engineering:
•  University of Bath, Faculty of Engineering and Design, Department of Mechanical Engineering
•  University of Cambridge, Faculty of Engineering, Department of Mechanical Engineering,

Research Group Mechanics, Materials and Design
•  City University London, School of Engineering, Department of Mechanical Engineering and

Aeronautics
•  Coventry University, School of Engineering, Mechanical Subject Group
•  Cranfield University, School of Mechanical Engineering
•  Kingston University, Faculty of Technology, School of Mechanical, Aeronautical and Production

Engineering
•  King's College London (University of London), Division of Engineering, Department of

Mechanical Engineering
•  University of Leeds, School of Mechanical Engineering
•  University of Lincolnshire and Humberside, School of Engineering
•  University of Liverpool, Department of Mechanical Engineering
•  University of Plymouth, Faculty of Technology, School of Manufacturing, Materials and

Mechanical Engineering
•  Queen Mary and Westfield College (University of London), Faculty of Engineering, Department

of Engineering (inclusive Mech. Eng.)
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Chemistry:
•  University of Bath, Faculty of Science, Department of Chemistry
•  University of Birmingham, Faculty of Science, School of Chemistry
•  University of Cambridge, Faculty of Physics and Chemistry, Department of Chemistry
•  University of East Anglia, School of Chemical Sciences
•  University of Huddersfield, School of Applied Sciences, Department of Chemical and Biological

Sciences
•  Kingston University, Faculty of Science, School of Applied Chemistry
•  King's College London (University of London), School of Physical Sciences and Engineering,

Chemistry Department, Synthetic Organic Chemistry Group
•  University of Leeds, School of Chemistry
•  University of Liverpool, Department of Chemistry
•  Queen Mary and Westfield College (University of London), Faculty of Natural Sciences,

Department of Chemistry
•  University of Warwick, Faculty of Science, Department of Chemistry
•  University of York, Department of Chemistry

Mathematics:
•  University of Bath,, Faculty of Science, Department of Mathematical Sciences, Mathematics

Group
•  University of Cambridge, Faculty of Mathematics, Department of Pure Mathematics and

Mathematical Statistics
•  City University London, School of Mathematics, Actuarial Science and Statistics, Department of

Mathematics
•  Coventry University, School of Mathematics and Information Sciences, Research Group Applied

Mathematics and Computational Modelling
•  University of East Anglia, School of Mathematics
•  Kingston University, Faculty of Science, School of Mathematics
•  King's College London, School of Physical Sciences and Engineering, Department of Mathematics
•  University of Leeds, School of Mathematics, Department of Pure Mathematics, Department of

Applied Mathematics
•  University of Liverpool, Faculty of Science, Department of Mathematical Sciences, Division of

Pure Mathematics, Division of Applied Mathematics
•  University of Plymouth, Faculty of Technology, School of Mathematics and Statistics
•  Queen Mary and Westfield College (University of London), Faculty of Informatics and

Mathematical Sciences, School of Mathematical Sciences, Mathematics Research Centre
•  University of Cranfield, Royal Military College of Science, Department of Informatics and

Simulation, Applied Mathematics and Operational Research Group

Physics:
•  University of Bath, Faculty of Science, Department of Physics
•  University of Birmingham, Faculty of Science, Department of Physics and Astronomy
•  University of Cambridge, Faculty of Physics and Chemistry, Department of Physics
•  University of East Anglia, School of Physics
•  University of Exeter, Faculty of Science, Department of Physics
•  Kingston University, Faculty of Science, School of Applied Physics
•  King's College London, School of Physical Sciences and Engineering, Department of Physics
•  University of Leeds, Department of Physics and Astronomy
•  University of Liverpool, Faculty of Science, Department of Physics
•  Queen Mary and Westfield College (University of London), Faculty of Natural Sciences,

Department of Physics, Theoretical Physics Research Group
•  University of Warwick, Faculty of Science, Department of Physics
•  University of York, Department of Physics
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Appendix 2.3: Descriptive Statistics of the Offline Data Set

FEMALE

Frequency Percent Valid
Percent

Valid No 830 78.1 78.7
yes 224 21.1 21.3

Total 1054 99.2 100.0
Missing 9 .8
Total 1063 100.0

DISCIPLINE
Frequency Valid Percent

History 144 13.5
Management Science 124 11.7
Sociology 139 13.1
Economics 142 13.4
Mechanical Engineering 79 7.4
Mathematics 129 12.1
Chemistry 156 14.7
Physics 150 14.1
Total 1063 100.0

AVAILABILITY OF EMAIL-CONNECTION
Frequency Percent Valid Percent

Valid email 994 93.5 96.9
no email 32 3.0 3.1
Total 1026 96.5 100.0

Missing 37 3.5
Total 1063 100.0

POSITION
Frequency Valid Percent

Ph.D. student 402 38,0
Post-doc 101 9,6
Assistant Professor 291 27,5
Associate Professor   97 9,2
Professor 166 15,7
missing     6  0,6
Total 1063 100,0
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Summary of descriptive Statistics
PercentilesValid

N MIN MAX Mean SD 25 50 75
AGE 1048 22 70 39.08 12.04 28 37 50
YEARS OF ACTIVE
WORK IN FIELD

1056 0 45 10.81 9.96 3 7 15

NUMBER OF ATTENDED
CONFERENCES (12
MONTHS)

1045 0 100 2.72 3.84 1 2 4

NUMBER OF RESEARCH
PAPERS (12 MONTHS) 1045 0 35 3.22 3.26 1 3 4

PRESENT IDG USE
Frequency Percent Valid Percent

Valid currently not user 804 75.6 76.7
current IDG user 244 23.0 23.3

Total 1048 98.6 100.0
Missing 15 1.4
Total 1063 100.0

NUMBER OF MENTIONED IDGS
Frequency Percent

Valid 0 804 75.6
1 118 11.1
2 57 5.4
3 26 2.4
4 19 1.8
5 10 .9
Total 1034
Current IDG user, but number not available 15 1.4Missing Information on IDG use not available 14 1.3

Total 1063 100.0

Appendix 2.4: Descriptive Statistics of the Online Data Set

FILLED IN EMAIL
QUESTIONNAIRE.

Frequency Percent
no 4122 90.4
yes 440 9.6
Total 4562 100.0

FILLED IN QUESTIONNAIRE
VERSION FOR ‘DOUBLE’

RESPONDENT
Frequency  Percent

No 4520 99.1
yes 42 .9
Total 4562 100.0
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POSITION - WHAT IS YOUR CURRENT MAIN PROFESSIONAL
POSITION?

Frequency Valid Percent Cumulative
Percent

Valid researcher (including students) 3490 78.0 78.0
teacher 61 1.4 79.3
retired, but active in research 59 1.3 80.7
retired, no research activity 17 .4 81.0
other position 849 19.0 100.0
Total 4476 100.0

Missing 86
Total 4562

SEX
Frequency Percent Valid Percent

Valid female 1296 28.4 29.2
male 3136 68.7 70.8
Total 4432 97.2 100.0

Missing 130 2.8
Total 4562 100.0

DESCRIPTIVE STATISTICS
PercentilesN Min Max Mean SD 25 50 75

age (= 99 – ‘year of birth’) 4348 14 86 41 10.82 32 40 49
use of E-Mail in years 4499 0 53 6.99 4.23 4 6 9
How many minutes did you spend
per average day during the last 2
months reading and writing E-
Mails of MAILING LISTS IN
GENERAL?

4471 0 900 21.47 28.60 5 15 30

conferences (last 12 months) 3378 0 60 2.24 2.45 1 2 3
published or unpublished research
papers/articles (last 12 months) 3342 0 55 3.24 3.08 1 3 4

years of research experience 3304 0 55 7.76 8.04 2 5 10
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The information I get from the Mailing List is very useful
for my own research activities.

Frequency Percent Valid
Percent

Cumulative
Percent

Valid disagree completely 91 2.0 2.7 2.7
disagree 489 10.7 14.4 17.1
disagree somewhat 528 11.6 15.6 32.7
agree somewhat 1376 30.2 40.6 73.3
agree 723 15.8 21.3 94.7
agree completely 180 3.9 5.3 100.0
Total 3387 74.2 100.0

Missing 1175 25.8
Total 4562 100.0

The intended topic(s) of the Mailing List is/are of high relevance
for my own central research interests.

Frequency Percent Valid
Percent

Cumulative
Percent

Valid disagree completely 49 1.1 1.4 1.4
disagree 354 7.8 10.4 11.9
disagree somewhat 508 11.1 15.0 26.9
agree somewhat 1030 22.6 30.4 57.3
agree 1043 22.9 30.8 88.1
agree completely 404 8.9 11.9 100.0
Total 3388 74.3 100.0

Missing 1174 25.7
Total 4562 100.0

This Mailing List constitutes a group of researchers I feel really attached to.

Frequency Percent Valid
Percent

Cumulative
Percent

Valid disagree completely 270 5.9 8.0 8.0
disagree 719 15.8 21.4 29.4
disagree somewhat 606 13.3 18.0 47.4
agree somewhat 1072 23.5 31.9 79.3
agree 553 12.1 16.4 95.7
agree completely 144 3.2 4.3 100.0
Total 3364 73.7 100.0

Missing 1198 26.3
Total 4562 100.0
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Part II:
Theoretical-empirical Analysis

This part of the book contains the analyses that aim to answer
the three main research questions. Parts A and B have two
distinguishing features.

Firstly, Part IIA is concerned with the interrelationship between
the academic system and new information & communication
technology (ICT). Part IIB develops models suggesting that
interaction in electronic groups is influenced by a number of
parameters that can be used strategically for improving the
discussion in electronic groups in general. Data about
interaction in academic groups are used for testing them.

Secondly, Part IIA analyzes problems related to social
inequality (between integrated and peripheral researchers on
the one hand and differentiation between scholarly disciplines
on the other hand). Part IIB analyzes the problem of
cooperation or social order in electronic groups.
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Part IIA:
Testing Classical and New

Expectations about the Role of
Information Technology

Part IIA provides answers to the questions ‘what kinds of benefits do academic
Internet Discussion Groups (IDGs) provide to researchers in general?’ and ‘how
can disciplinary differences in the prevalence of IDG use be explained?’ It
contains two basic claims.

Firstly, it is argued that making new contacts belongs to the most general benefits
that IDGs provide for the researcher. Contrary to expectations expressed in the
literature, I conclude that there is no indication of differences in the IDG benefits
provided to peripheral and integrated researchers. IDGs do not reduce the social
inequality in the academic system with regard to the distribution of informal
contacts.

Secondly, I argue that differences between the communication systems of distinct
disciplines influence the decision whether to make use of IDGs. Contrary to a
popular idea about the relevance of trust problems for the use of information &
communication technologies such as pre-print servers, I argue that the influence
of social aspects of the disciplinary communication system on the decision to start
using IDGs can better be understood with the help of the idea that there are
different communication needs.
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Chapter 3

‘The Impact’: Transfer of Information or Creation of new
Contacts? 7

3.1 Background of the Question(s)

There is much speculation about the potential of information technologies.
According to predictions the "information superhighway" will transform the world
into a global village. The communication revolution will lead to “[t]he death of
distance" (Cairncross 1997). In the academic education system there is the virtual
university, and in the research system the Internet is regarded by some as a quantum
transition for communication among researchers (Pascha 1995). What is certain is
that the growth of the Internet has been accompanied by an explosion of predictions
of the coming technological utopia, within academic circles as well as in the general
public (Kling and Iacono 1995).

A lively discussion among researchers about the potential of the new communication
tools which the Internet offers is understandable. Formal and informal communication
are crucial to the research community (Garvey 1979; Meadows 1974). New
possibilities for their promotion are thus very important. The potential of the World
Wide Web for online publishing is influencing the formal publication system (Peek
and Newby 1996). Academic mailing lists and newsgroups have been adopted as tools
for informal communication between researchers.

Despite the large number of predictions there is a clear lack of general data to help
judge the validity of these expectations (Weil 1998; Kling 1996). What is missing are
data that show how a variety of different researchers, and not just some specialized
user groups, use information technology (Walsh and Bayma 1996f). This should help
to evaluate whether and how researchers in general profit from the communication
tool used.

This is especially true for academic Internet Discussion Groups, as I call newsgroups
and mailing lists here. We know from some single-case studies (see below) that
Internet Discussion Groups (IDGs) are regarded as useful by specific groups of
researchers. However, it is unclear which groups of researchers can achieve what kind

                                                          
7 This chapter is a modified version of Matzat (2000b).
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of objectives with IDGs in general. The answer to this question is important for two
reasons.

Firstly, the number of academic IDGs had increased to cover almost every discipline
by the middle of the 1990s (Kovacs 1996; Mailbase 1999d). In some countries,
computing services were founded to promote and support the initiation and use of
academic mailing lists. These services receive official funds from science foundations
(e.g. Mailbase 1999b; H-Net Webstaff 1999). Much time, money, and effort is
continuously invested in IDGs with distinct target groups - not to mention the time
individual researchers spend on the maintenance of IDGs as moderators or as
readers/contributors.8 The use of IDGs is no longer restricted to a minority of
technically interested academics. Many researchers use them, and many lists have
experienced a growing number of users during the 1990s (Mailbase 1999e). A careful
analysis can show what benefits IDGs really have for the research community, and
which expectations are unwarranted. Such an analysis serves as a basis for judging
whether increased expenditure on mental and financial resources for the maintenance
of IDGs is justified. It prevents the expenditure of resources for certain ends that may
not be attainable via these means.

Secondly, the success and failure of communication technologies depends crucially on
the social context in which they are used. Unfortunately, little is known about which
conditions are favorable for the successful adoption of a communication technology.
Rather, different tools and pathways of communication exist in the different
disciplines within the research community, and tools successful within one field are
adopted in other research fields under different conditions (Kling and McKim 2000a).
The costs of such diffusion by trial-and-error could be avoided if we knew more about
the interplay between a communication tool and the communication conditions of a
discipline. Thus, what is necessary is a better understanding of the actual use and
impact of different communication technologies under different conditions (Walsh
and Bayma 1996f). A hypothesis testing, empirical analysis of the use of IDGs by
researchers in a variety of different disciplines can offer some insight into the general
effects of IDG use by researchers in different disciplines with distinct communication
habits and needs. This makes it possible to compare the same computer-mediated
communication tool under different conditions. The analysis of IDGs accordingly
offers general insight into the question of which communication needs are fulfilled

                                                          
8 Conner (1992c) mentions that he spends on average approximately 10 hours per week on the active
moderation of an IDG within the humanities. Other listowners or moderators also complain about the
time requirements (Berge and Collins 1993). Moreover, active mailing lists aggravate the problem of
information overload for every user (McCarty 1992; Whittaker and Sidner 1997).



                                  Social Networks and Cooperation in Electronic Communities                             41

under what condition. This insight could help to predict some effects of other
computer-mediated communication tools.

Moreover, in the social sciences, the study of social capital is regarded as an
important research field of theoretical and practical interest (Portes 1998). Social
capital is a resource for individuals that is embedded in social networks, and that
facilitates the attainment of the individual’s aims. In the recent past, it has been
proposed that the Internet should be studied to find out to what extent and under
which conditions it is a source of social capital (Lin 1999). This study analyzes to
what extent Internet Discussion Groups are a source of social capital for university
researchers.

Finally, there is a clear analytical advantage in concentrating on IDGs. Studies of the
effects of computer-mediated communication (CMC) on academic communication
cannot easily distinguish between cause and effect, unless panel data is used. By
taking the degree of communication within an IDG as an indicator of the opportunities
IDGs offer, however, this analysis makes possible only one interpretation of the
causal direction between IDG use and certain benefits (see section 3 for details). The
degree of communication within the IDGs used by a researcher depends on hundreds
of other researchers and is not determined by the individual respondent alone. This
overcomes the problem of the direction of causality which other studies have (see e.g.
Walsh 1998f).

In this chapter I intend to answer the question of whether the potential that IDGs are
presumed to have is indeed realized to some degree at the end of the 20th century. I
focus on some outcomes of IDGs regarding the general structure of academic
communication. The second section reviews hypotheses of the potential benefits
which different groups of researchers could obtain by using IDGs. Special attention is
given to consequences for the macro-level of the informal communication network of
a research field. The existing but sparse empirical evidence for these hypotheses is
mentioned. I describe the drawbacks of the existing empirical studies and present the
hypotheses that are tested in this study. The third section describes the data and the
fourth section shows the results of the tests of the hypotheses. The fifth section
summarizes the findings and discusses open questions for future research.

3.2. Potential Benefits of Academic Internet Discussion Groups

As early as the 1970s, the first predictions appeared of the opportunities which so-
called electronic conference systems would offer to academic communication (Hiltz
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and Turoff 1978). This section will show that, although similar optimism regarding
the potential of IDGs can be found in the 1990s among some academics (Gresham
1994a; Turoff and Hiltz 1998e), some skeptical voices have also been raised
expressing doubts about the general relevance of some IDGs (Bainbridge 1995b).

At first glance it is surprising to find both optimistic and skeptical evaluations of IDG
use more than 20 years after its inception (e.g. compare Bainbridge 1995b; Gresham
1994a; Turoff and Hiltz 1998e). The question of whether and how IDGs can serve the
objectives of academic research is discussed not only among observers, but also
among IDG users, who have various views of how IDGs should work (Conner 1992c;
McCarty 1992). The range of different views makes it more difficult to judge the
relevance of IDGs.

However, although there might be different specific consequences for different
researchers, not all of them are of importance for the general population of academic
users. I would like to focus on the claims made by many IDG proponents of universal,
beneficial effects of IDGs on academic communication. To simplify the discussion, I
make a distinction between two different general groups of potential benefits which
are relevant for the large majority of researchers. I categorize them as being either an
information benefit or a contact benefit.

3.2.1 Information Production, Information Transmission or just Information
Overload?

Hiltz & Turoff (1978) brought up many different potential benefits that IDGs can
have for either individual researchers or for a whole research field.9 According to
them IDGs could generate new research ideas or proposals for research among
academics, from which every passive and active user of an IDG could profit.
Moreover, computer conferences could allow the informal exchange of research
results or of other helpful information between researchers. The authors compare such
an exchange with informal discussions on the fringe of conferences. A provision of
help during an informal discussion depends on the motivation of the individual
researcher who does not usually get anything in return. The information transfer and
provision of help within an IDG, however, take place in front of an audience and are
usually recorded. Accordingly, an increase in motivation to provide help is expected.

                                                          
9 The authors themselves analyse “computerised conferencing” and not Mailing Lists or Newsgroups.
However, their ideas can be found in many analyses of IDGs (e.g. Gresham 1994a; Lewenstein 1995a;
McCarty 1992). Turoff & Hiltz (1998e) refer explicitly to Newsgroups in their later statements.
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Some of the most important intellectual benefits are those that affect the whole
research community, which might profit from the enhanced opportunities for
discussions. Electronic conferences could help to solve or develop theoretical,
methodological and ethical controversies in a research field. This, in turn, might speed
up the development of whole research fields (ibid., 210-239).

Many empirical studies of IDGs and electronic conferences have been inspired by the
ideas of Hiltz, Turoff and their colleagues. Most of them consist of case studies of
single or a few selective IDGs or electronic conferences. The users were usually asked
to enumerate the advantages or disadvantages of IDG use, or to describe benefits they
obtained or problems they experienced through IDG use (see Tombaugh 1984;
Harasim and Winkelmans 1990; Rojo and Ragsdale 1997a; Rojo and Ragsdale
1997b). Other empirical evidence is rather anecdotal and consists of descriptions by
moderators of what has happened in 'their' IDGs (Conner 1992c; McCarty 1992;
Berge and Collins 1993).

These studies show that users evaluate positively the opportunities offered by IDGs
for the creation of new ideas and for the provision of research information and other
helpful advice. On the other hand, many users complained about the low quality or
low extent of discussion within discussion groups. These complaints have been made
by users or moderators of a variety of IDGs (Conner 1992c; McCarty 1992; Rooy
1996). Some studies mention explicitly that IDGs are not well suited for the
discussion or solution of intellectual controversies among researchers (Hiltz 1984a;
Harasim and Winkelmans 1990; Lewenstein 1995a; Tombaugh 1984).

I conclude from these findings that the transmission of already existing knowledge is
much more common in IDGs than the production of new knowledge. If IDGs have a
general information potential for academic communication, this potential is grounded
most of all in the possibilities for transfer of information, and not in the potential for
solving controversies through discussion. However, even the claim that IDGs are a
valuable tool for researchers to gain access to information and the knowledge of their
colleagues rests on a shaky ground.10

The empirical evidence for these claims is derived from studies with many
limitations.11 The evidence often consists of subjective descriptions of users’
                                                          
10 I omit one negative effect of IDGs, namely, that they aggravate the problem of information overload.
This is an obvious effect of IDGs with a high number of sent messages (McCarty 1992).
11 In the following discussion, I concentrate on the evidence for benefits relating to the transfer of
information. I do not consider the evidence for the creation of new ideas with the help of IDGs. The
same limitations of the empirical studies apply to both kinds of evidence. I show in section four how it
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experiences within single deliberately selected IDGs which can be very atypical
among the general population of IDGs used by researchers (e.g. Tombaugh 1984;
Harasim and Winkelmans 1990). Only Rojo & Ragsdale (1997a, 1997b)studied a
larger number of IDGs. Furthermore, there are no systematic comparisons of users
with non-users of IDGs. It is therefore completely unclear whether the use of IDGs
really leads to benefits that could not be obtained more easily in a different way. To
my knowledge, there are only two such comparative studies. Scholl et al. (1996c)
used data from a random sample of German university researchers within the social
sciences. They compared researchers who are intensive users of E-Mail and IDGs
with those who do not use IDGs and who use E-Mail less often. Both groups had to
assess to what extent their use of computer-mediated communication (CMC)
improved their ability to gather information and how effective it was in stimulating
new ideas for research. The intensive users assessed these two benefits significantly
more positively than the less intensive users (Scholl, Pelz, and Rade 1996c; Scholl,
Pelz, and Rade 1997). However, the data did not allow a distinction to be made
between the effects of IDG use and the effects of general E-Mail use. Cohen (1996d)
analyzed the use of CMC tools in a random sample of full-time faculty in chemistry,
philosophy, sociology and political science in US institutions that are members of the
Association of Jesuit Colleges and Universities. He found in a bivariate analysis that
the more intensively the faculty used IDGs, the more positively they assessed "...how
electronic mail and network access have benefited .. scholarly activities..." with regard
to "more timely access to information" and "access to new kinds of information for ..
research" (ibid., 56).

In addition, there were no effective controls for spuriousness of the effects found and
their claimed relevance. Intensive users of E-Mail and IDGs will differ from non-
users in many aspects. Perhaps the information benefits are due to other,
uninvestigated factors and are not related to the use of IDGs and E-Mail. No study
systematically controls whether information effects are IDG-induced. Nevertheless, a
control for spuriousness of the associations found is crucial for evaluating the
potential of IDGs.

Another disadvantage of most studies is that they describe the experienced
information benefits very vaguely. Scholl, Pelz & Rade (1997, 355) asked their
respondents whether they received "more information", whether they received
"information quicker" or "easier" (ibid., 355- own translation, U.M.). Rojo &
Ragsdale (1997a, 334) mention as benefits "keep[ing] updated", "get[ting] materials"
                                                                                                                                                                     
is possible to overcome the drawbacks in studying whether or not IDGs provide information
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and "get[ting] answers". However, they never asked what kind of information IDG
users received. This makes it difficult to pass judgement on the specific relevance of
the information that is gained from IDGs. Does the information enhance the
theoretical knowledge of researchers about their research field or is it advice related to
practical problems that the researchers have? I elaborate on this in the section
concerning the hypotheses.

Finally, the authors always associate the information benefits with the use of the IDG
(e.g. Rojo and Ragsdale 1997a; Rojo and Ragsdale 1997b; Scholl, Pelz, and Rade
1996c; Cohen 1996d). It was asked, for example, whether the use of an IDG led to
some benefits (e.g. more information). It is never clear whether these benefits were
really obtained through the use of IDGs or whether intensive users justified to
themselves their time consuming use of IDGs by assuming that it led to benefits.
There are no measures of the effects (benefits) that are independent to the assumed
causes (IDG use).

As a consequence it is unsurprising that since the mid-1990s there are becoming more
and more researchers who doubt the general relevance of IDGs to academic
communication. Lewenstein (1995a) analyzed how physicists used a newsgroup. He
argues that observers and participants in research activities used different electronic
communication tools. According to him smaller electronic spaces with more limited
access than newsgroups might be more adequate for active researchers. This
resembles the observation of Bainbridge (1995b), who argues that public newsgroups
have too high a noise rate. Many researchers would react by leaving these groups and
concentrating on more restricted mailing lists.

However, the available data, lacking any systematic evaluation, doesn’t allow a
judgement of these assessments to be made.

3.2.2. Transformation of Invisible Colleges, Peripherality Effects or just Chat?

Some researchers regard the discussions in IDGs to be low quality research and have
stopped using them (see e.g. the descriptions in Bainbridge 1995b; Conner 1992c).
One might counter that this kind of electronic conversation is important for the
interactive formulation of new ideas (Conner 1992c). Conversation, however, does
more than stimulate the formation of new ideas. Studies of the academic
communication system demonstrate that the benefits of informal communication are
                                                                                                                                                                     
advantages. I doubt that this is possible with regard to the analysis of the creation of new ideas.
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only to a small extent the intended result of planned action. They are often a by-
product of interactions that were initiated for other reasons. Many merits of an
academic meeting or a conference are gained not through the presentation of papers
but through informal conversation between individual researchers which was initiated
outside of any formal arrangements. Such conversation can nevertheless lead to
important new contacts between researchers (Menzel 1962;  1966). The discussion
within an IDG is sometimes compared to discussions on the fringe of conferences
(Gresham 1994a; Hiltz and Turoff 1978). E-Mail communication is a peculiar mixture
of textual and conversational elements (McCarty 1992; Rice 1997), which suggests
that it facilitates not only the transmission of impersonal information on research
questions, but also acts as a social medium in which personal information about the
researchers is exchanged. Empirical studies show that E-Mail communication makes
possible the sending out of social signals relating to the sender, especially during
longer-lasting communication processes (e.g. Korenman and Wyatt 1996; Walther
1995d).

These considerations have become more important since the 1980s because science
policy gives clear incentives for collaboration and co-operation between researchers
(Ziman 1994). Empirical indications of an increase in co-operation and networking
within the research system exist (Hicks and Katz 1996). The formation of a
collaboration between researchers is dependent on their cognitive backgrounds and on
social and economic considerations (Traore and Landry 1997; Luukkonen, Persson,
and Silvertsen 1992). Moreover, the frequency of interaction between researchers
plays a role (Hagstrom 1965; Katz and Martin 1997). Kraut et al. (1987a;  1990a)
argue that frequent communication provides opportunities for an easy assessment of
the qualities of a potential co-operation partner. These opportunities to make a
preliminary assessment may also be given in active IDGs.

Accordingly, one of the important possibilities given by IDGs is to make or stay in
contact with other researchers. IDGs are expected to create new links or to intensify
existing ties between researchers.

In particular, possibilities for the creation of new links have attracted many analysts'
attention. They think that this potential benefit of IDGs has important consequences
not only for the individual researcher. Rather, they studied the impact on the macro
level of the whole communication network of a research field. Some expect that IDGs
might be a remedy for existing problems and disadvantages within the informal
communication structures of research fields (e.g. Hiltz and Turoff 1978).
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Traditionally, the informal communication structure in a research field is
characterized by "invisible colleges" which consist of a small number of very active
researchers who regularly exchange information or papers related to the newest
progress on the research front (Price 1986; Crane 1972; Lievrouw 1990). Such
invisible colleges have been found in a variety of different disciplines within the
natural sciences, the social sciences, and the humanities (e.g. Price and Beaver 1966;
Crane 1969; Crane 1972; Gaston 1972; Zaltman 1974; Weedman 1993). They
mediate large fractions of the informal communication within many research fields.
As a result of its limited size and restricted access opportunities, the existence of an
invisible college leads to an unequal distribution of communication possibilities.
There is a status hierarchy which is directly linked to the opportunities for access to
communication channels. Those few very active researchers at the center of an
invisible college have the most possibilities (Price and Beaver 1966; Price 1971). The
large number of researchers who do not  have access to any member of an invisible
college have very few communication opportunities (Garvey and Griffith 1966). This
affects younger researchers in particular, who are prevented from reaching their full
potential, and thus from making the maximum possible contribution to their discipline
(Cronin 1982).

Proponents of IDGs hope that IDGs enhance the information flow between low-status
and high-status researchers and that, in particular, disadvantaged researchers will
profit from the opportunities for creating new contacts (Hiltz and Turoff 1978). IDGs
could thereby, it is hoped, counteract the Matthew Effect in science (Merton 1973)
which postulates that those in the research system who are already recognized will
cumulatively be more advantaged compared to those who are less recognized.
Researchers have different expectations concerning the extent to which this inequality
will be diminished. These hopes for equalizing effects on the academic
communication network, which I summarize here as the "equality hypothesis", are
expressed in two different forms.

Some researchers expect a peripherality effect from those computer-mediated
communication tools for which there are hardly any access restrictions (Hesse et al.
1993a; Walsh and Bayma 1996a).12 Peripheral researchers, e.g. younger researchers
and those at less prestigious institutions, will be more able to participate in the
informal communication system of a research field through the use of these CMC
tools. They will extend their communication networks (Walsh and Bayma 1996a).
The peripherality hypothesis does not predict sweeping changes in the significance of
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a researcher's status for control over access opportunities to informal communication
channels. It leaves open the questions of whether there are any substantial effects for
well-integrated researchers and whether the differences in the effects of IDGs for
peripheral and integrated researchers will be large enough to have a fundamental
impact on the inequality in the distribution of communication opportunities (ibid.).13

However, it suggests an effect that reduces the inequality at least to some degree
(Walsh 1998f).

A strong form of the hope for a reduction of inequality is expressed by Gresham
(1994a). He predicts that IDGs will extend the contact network of researchers in
general. Invisible colleges will increase in size and their exclusiveness will be
overcome through IDGs. The character of invisible colleges will be changed
fundamentally because their elitism will disappear. Those who are less integrated will
particularly profit from these new opportunities because IDGs allow them to make
contact with experts in their research field.

Accordingly, both forms imply a reduction of inequality in the opportunities for
access to communication channels (equality hypothesis). Those who are less
integrated in informal networks will profit disproportionately from the opportunities
which IDGs offer for the creation of new contacts. However, the two forms differ in
relation to the expected scope of this reduction. Whereas the peripherality hypothesis
involves only some reduction, the strong form predicts a very clear reduction of
inequality with regard to contacts of fundamental importance.

The empirical evidence for the contact benefits of IDGs is weaker than the evidence
for the information and idea benefits. Lubanski & Matthew (1998a) and Ziesemer
(1996e) give some examples of researchers who created new contacts through the use
of Internet tools (including IDGs). Hiltz (1984a) found in her study of four research
groups using a computer conference system that intensive system use increased the
communication between the researchers. Freeman (1984b) studied the use of an
electronic conference system by a small number of social network researchers. He
found that during the seven months of system use, the mutual awareness and mutual
acquaintance between pairs of researchers increased. Rojo & Ragsdale (1997a) found
in their study of eleven mailing lists that only a minority of researchers (37 out of
                                                                                                                                                                     
12 Free access to CMC tools such as E-Mail and IDGs is practically taken for granted for west-
European and US-researchers.
13 Furthermore, Walsh & Bayma (1996a: 357) explicitly mention another scenario. They note that top
researchers may profit more because they are the target of those researchers who initiate E-Mail-
contact in hopes of collaboration. However, the only differential effects found were greater for
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124) had become more aware of other researchers. Lewenstein (1995a) reports only
limited possibilities for the creation of new contacts between researchers in one
physics newsgroup studied. None of these studies compared users of IDGs with non-
users or distinguished peripheral researchers from more integrated ones. Scholl et al.
(1996c) asked researchers whether E-Mail use led to an intensification of contacts
with other researchers. They found that those who were intensive E-Mail and IDG
users attributed a significantly higher value to its usefulness for the intensification of
contacts than less intensive users. Cohen (1996d) found in his study that the more
intensively the faculty used IDGs, the more positively they assessed "...how electronic
mail and network access have benefited .. scholarly activities..." with regard to
"enhanced contact" and the "ability to collaborate with colleagues at other campuses"
(ibid., 56).

Hesse et al. (1993a) made a distinction between different groups of researchers. They
studied the use of computer networks (including IDGs) by 257 researchers within the
field of oceanography. In a multivariate analysis, they found positive associations
between CMC use and the number of published articles, the degree of professional
recognition, and the number of oceanographers known by the respondent. The first
two effects were stronger for researchers at peripheral research institutes or for less
experienced researchers. Later studies of the general use of CMC found positive
associations between the use of CMC tools and the degree of collaboration between
researchers. However, stronger effects of general CMC use for peripheral researchers
were not always found (Cohen 1996d; Walsh 1998f).

Other analyses investigate the effects of general E-Mail use on the creation of new
contacts or for the maintenance of existing contacts between researchers. Carley &
Wendt (1991) studied a small group of researchers at geographically dispersed
locations. They found that E-Mail was used to enhance existing contacts but not to
create new ones. Meadows & Buckle (1992a) also argue that the use of E-Mail for
informal communication by British researchers did not reduce social barriers to the
circulation of important pieces of information such as pre-prints of research papers.
Other studies found that researchers use E-Mail often for the maintenance of existing
friendship contacts (see e.g. Haythornwaite and Wellman 1998; Koku, Nazer, and
Wellman 2001).

These data do not allow any firm conclusions about IDG benefits to be drawn. The
existing evidence often suffers from the same drawbacks as the evidence for
                                                                                                                                                                     
peripheral researchers (see below). Moreover, Walsh (1998f) refers to the peripherality hypothesis as
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information benefits. It is not clear whether IDGs lead to an increase in informal
contacts among researchers. Furthermore, it is unclear whether there are differential
effects that reduce existing inequalities. Contact benefits, even for a limited group of
researchers, could be important for the research system. However, it remains unclear
what benefits these hypothetical new contacts may have and for whom. Are they
opportunities for posing single questions, or can they become more regular
information channels? There is no information about the nature of contacts. However,
a distinction between different kinds of contacts is necessary in order to test the two
forms of the hypothesis that there will be equalizing effects.

3.2.3 The Potential and its Realization: The Hypotheses

The purpose of this study is to test in a systematic way the general hypothesis that
there are some information or contact benefits for researchers who are regular IDG
users.14 This does not imply a technological determinism. Rather, I analyze whether
the potential of this communication technology is indeed being realized to some
degree by researchers at the end of the 1990s. I distinguish a number of specific
benefits to find out what specific relevance these different potential benefits have. I
test the association between IDG use and these benefits, controlling for the influence
of a number of other possible factors. The wording of the items used for the
measurement of the benefits (“the effects”) is not related to the use of IDGs (“the
potential cause”) or other forms of CMC.

The general hypothesis of IDG benefits is divided into some more specific sub-
hypotheses. Among the information benefits, I make a distinction between research
information benefits which apply to the researcher’s most important research field and
practical, helpful information benefits that are useful for solving practical problems
related to the conduction of a research project. This distinction makes a difference
between information items related to the content of a research community (e.g.
knowledge about the content of research literature) and information items about
procedures that are only instrumental for receiving information (e.g. knowledge about
how to retrieve research literature efficiently). The contact benefits include contacts
that make a researcher’s work more visible to others or that make himself more aware
of other researchers’ work (weak contacts), contacts leading to the reception of new
research papers and articles (reception contacts) and contacts relating to collaborative
work (strong contacts).
                                                                                                                                                                     
implying that peripheral researchers profit disproportionately.
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Obviously, not only the use of IDGs can affect these benefits. Other research has
shown that these benefits depend on to what degree the researchers’ work is already
visible to other researchers (Cole and Cole 1968), on differences in the scholars’
activity in research (e.g. Price and Beaver 1966), on how actively researchers are
looking for information and for contacts and on how frequently they communicate
and collaborate with other researchers in general (e.g. Becher 1989). Many of these
aspects of a researcher’s communication behaviour vary between researchers of
different disciplines (Whitley 1984; Becher 1989). Moreover, in order to find out
whether it is really the use of the IDG that matters and not the use of E-Mail or other
CMC tools, one also has to control for differences in the use of other CMC tools.
Finally, there might be differences between university departments. Researchers at
prestigious departments might be more visible than researchers at less prestigious
departments (Cole and Cole 1968). The hypotheses state that the opportunities offered
by IDGs determine these benefits because researchers make use of these
opportunities. Thus, one should find a positive association between these
opportunities and the five different potential benefits after controlling for these other
possible factors of influence.

Accordingly, I test two information hypotheses and three contact hypotheses. These
hypotheses represent the expectation that there are benefits at the level of the
individual researcher. Moreover, I test whether there are inequality-reducing effects at
the level of the informal communication network. For every hypothesis I test whether
there are differential benefits for peripheral and better-integrated researchers.

A direct test of the strong form of the equality hypothesis, namely that access
restrictions to invisible colleges are reduced in a fundamental way, would need a
snowball sampling of invisible college members. This is not feasible for a large
random sample of university researchers. However, this paper tests the strong equality
hypothesis in another way. If this hypothesis holds, one should find contact effects for
peripheral researchers that lead to an extension of their regular social networks in such
a way that their relative disadvantages with regard to these contacts are clearly
diminished. That is, one should find stronger effects for peripheral than for integrated
researchers relating to their reception contacts and strong contacts (strong equality
hypothesis). If the weaker peripherality hypothesis is true, then some effect(s) relating
to any of the opportunities should be found among peripheral researchers who use
IDGs and the effect(s) should be stronger than the effects(s) for integrated researchers.
                                                                                                                                                                     
14 I did not test hypotheses about the generation of ideas through IDGs. Such tests are difficult to
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The peripherality hypothesis implies at least one differential effect. It does not specify
which of the three potential contact effects should be greater for peripheral than for
integrated researchers, whereas the strong equality hypothesis implies both a
differential reception contact effect and a differential strong contact effect.

Section 3 describes how the term “peripherality” is used in this study. Thus, this study
tests seven hypotheses. Five of them are related to the level of the individual
researcher and two hypotheses are related to the level of the informal communication
network.

3.3. The Data

3.3.1 Design and Measurements

The analyses make use of the so-called ‘offline data set’ (see Chapter 2). The
hypotheses are tested by using the answers to a postal questionnaire sent to a random
sample of English and Dutch university researchers in the following disciplines.

•  History •  Mathematics
•  Sociology •  Mechanical Engineering
•  Management Science •  Chemistry

•  Economics •  Physics

The study population contains researchers, including Ph.D. students and postdoctoral
researchers, who are doing research at a university department in the Netherlands or
England within one of these eight disciplines. I chose all 13 universities within the
Netherlands. Within England 23 universities were randomly selected. Within every
selected university I chose all departments that belong to one of the 8 disciplines.15

Within every selected department a random sample of the researchers was taken.

The questionnaire contained items relating to the general communication behavior of
the researchers, detailed questions about their contact networks, their use of IDGs and
other CMC tools, in addition to questions about their research activities. Moreover, I
asked a number of questions that were especially related to the field of research in
which the respondent is most active.
                                                                                                                                                                     
conduct among respondents of a large random sample.
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The data were collected from September 1998 until March 1999. A total of 1063 out
of 2688 researchers returned a usable questionnaire (~ 40%). Filling in the
questionnaire took approximately 45-60 minutes. By far the most frequently
mentioned reason for non-participation was a shortage of time. The response rate does
not differ between Dutch and English respondents (p>0.9). It does not differ between
respondents of different disciplines, with the one exception of mechanical engineers
who answered significantly less often. A total of 30.4% of them sent back a
completed questionnaire (Chi-Square=15.1, df=7, p<0.05 for all 8 disciplines and
Chi-Square=5.2, df=6, p>0.45 for the remaining 7 disciplines).

The respondents were asked to mention the names of at most 5 important mailing lists
or newsgroups that they use for professional reasons. For every IDG they had to
estimate the average monthly number of messages sent to the IDG and the duration of
their own membership in months. Moreover, I asked the researchers whether the used
IDGs had any relevance at all for their research field. The final analysis included only
those IDGs that were denoted to be relevant by the respondent, and that the
respondent had used for at least two months.

Main Explanatory Variable:
I constructed an index of the opportunities offered by IDGs. This index has five
categories and is based on the average total number of the monthly messages sent to
all relevant IDGs that the respondent uses. The higher this total number of messages,
the greater on average are the opportunities for contact and information benefits.16

Accordingly, I test whether these opportunities are really large enough to result in
some benefits within the study population of Dutch and English university
researchers.

The peripherality of a researcher indicates that the researcher has no more than a
moderate number of contacts with other researchers relating to the regular exchange
of written research papers. I asked the respondents to estimate how often during the
previous 12 months they had reviewed manuscripts for a journal, to how many other
researchers they had sent a manuscript of an as yet unpublished research paper, and
                                                                                                                                                                     
15 Among the larger disciplines with more than one department at the same university, only those
departments which cover some core research areas within that discipline were selected (see Chapter 2.1
for details).
16 The coding was done separately for the number of messages sent to a newsgroup or to a mailing list
to avoid bias caused by the higher number of messages sent to newsgroups. The selection of a subset of
IDGs ensures that the respondent is somewhat familiar with the IDG and that the analysis concentrates
only on those IDGs that are research oriented and are considered to be of reasonable quality (see the
appendix 3.1 for details).
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how many published articles and unpublished research papers they had received from
other researchers without having to ask for them. The respondents were ranked within
their discipline on each of these four variables. The peripherality- integration index
consists of the first principal component that results from a PCA analysis on these
four ranking variables (see Appendix 3.1).

For the construction of an interaction variable measuring the IDG induced
opportunities for peripheral researchers, the respondents were divided into two equal-
sized groups of peripheral and well-integrated researchers based on this principal
component. The dichotomous variable was then multiplied by the IDG index.
Interactions of peripherality with other variables were constructed in the same way.

Dependent Variables:

Research information benefits are related to questions about the following aspects of
the respondents’ research field.17

•  the most important literature •  the names of the currently most active
researchers

•  the latest “progress on the research front” •  conferences that are presently taking
place

The respondents had to assess on seven point Likert scales how well informed they
were about these aspects. The scores were standardised within every discipline to
avoid variance heterogeneities and differences in the means between the disciplines.
These four scores were combined into one variable by using the first component in a
principal component analysis (see the appendix 3.1 for details). As a result, the
analyses compare the researcher only with other researchers within his discipline.

Practical, helpful information benefits include the following.
•  access possibilities to collegial expert knowledge when it is needed
•  avoidance of research delays caused by such access difficulties, relating to practical

problems (e.g. literature retrieval problems, software difficulties, special technical
problems), or caused by finding important pieces of published or unpublished literature
too late

The first variable consists of a self-estimation on a seven point Likert scale of how
easy it was for the researcher to gain access to the assistance of colleagues when he
needed it. The second variable is dichotomous and indicates the occurrence of a
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research delay during the previous 12 months either because the respondent found an
important piece of literature too late or because it was impossible to gain access to the
assistance of colleagues when needed. I test whether there is a negative effect of IDG
use on the probability of this occurrence.

Potential weak contact benefits are related to
•  being personally asked by other researchers for research papers and publications,
•  having personally asked other researchers for research papers and publications,
•  approaching (or being approached by) other researchers with some regularity for a

professionally useful information transfer.

I asked the respondents to estimate the frequency of occurrences of these three events
during the previous twelve months (see Appendix 3.1). The distributions of these
three variables were skewed because in every discipline there are some respondents
who mentioned very large numbers. Therefore I took the natural logarithms of the
numbers (added by one). A principal component analysis was conducted to compute
the first component of these three correlated variables (see Appendix 3.1 for details).
This principal component is the dependent variable for the analysis of the weak
contacts.

By reception contacts I mean contacts leading to the reception of other researchers’
published articles or unpublished research papers that the respondent actively asked
for during the previous 12 months. Because of the distributions, I computed for each
of the two variables (the number of received articles and the number of unpublished
papers received) a ranking within every discipline, and then took the mean of these
two discipline-specific rankings. This variable was dichotomized at the median. This
dichotomized variable is the interesting variable in the analysis of reception contacts.

Finally, strong contacts are defined as implying
•  collaborative work with other researchers outside one’s own department or
•  collaborative work with other Ph.D. students outside one’s own department.

The dependent variable for the analysis consists of the occurrence of at least one of
these collaborations.

                                                                                                                                                                     
17 The reader can find a detailed description of the items in the appendix 3.1.
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3.3.2 Descriptive findings

Table 3.1 shows the distribution of the respondents with regard to discipline and their
university position. The large proportion of Ph.D. students and postdoc researchers
was intended to ensure that there is a large number of peripheral researchers.
However, peripherality does not necessarily imply having a temporary research
position within the university department.

Table 3.1: Discipline and Position

A: Discipline
                                   Valid
                           Frequency     Percent 
History            144     13,6
Management Science 124     11,7
Sociology                  139     13,1
Economics                  142     13,4
Mechanical Eng.   79        7,4
Mathematics              129    12,1
Chemistry                  156     14,7
Physics                       150      14,1
                   Total   1063   100,0

B: POSITION
                                Valid
                         Frequency       Percent 
Ph.D. student             402     38,0
Post-doc                    101        9,6
Assistant Professor     291     27,5
Associate Professor     97        9,2
Professor                   166    15,7
missing                           6        0,6     
Total    1063   100,0

The proportion of respondents who have an E-Mail connection and thus have the
possibility of using IDGs is 97 percent (not shown in the tables). This proportion is
lower among history researchers (90.6 percent), but does not differ significantly
between the other disciplines. As table 3.2 reveals, the frequency of IDG use differs
between the disciplines.

TABLE 3.2:IDG membership

Discipline Sample size Percentage of IDG users

Whole Sample 1063 23.3
History 144 22.9

Management
Science 124 34.5

Sociology 139 33.3
Economics 142 27.9
Mechanical
Engineering 79 19.0

Mathematics 129 32.3
Chemistry 156 11.5

Physics 150   8.1
The numbers of cases in the analyses differ from these numbers because missing
values were deleted.
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A total of 23.3 percent or 244 of all respondents say that they use at least one IDG for
professional reasons. IDG use is most common within management science,
sociology, and mathematics. It is least common in physics and chemistry. Moreover,
5.1 percent of all respondents had used an IDG in the past, but had stopped using it.

Mailing lists are used much more often than newsgroups. Only 3 percent of all
respondents claim to use at least one newsgroup (n=31), whereas 18.4 percent claim
to use at least one mailing list (n=191).18 The use of newsgroups is almost exclusively
restricted to researchers within mathematics (10 percent of all mathematicians),
mechanical engineering (9 percent) and physics (3 percent). Only 19 respondents (61
percent of the newsgroup users) claim to use a newsgroup but no mailing list. On the
other hand, 94 percent of the mailing list users do not use a newsgroup. A newsgroup

user makes use of, on average, more newsgroups ( X =2.6) than a mailing list user

makes use of mailing lists ( X =1.7). The difference is significant (p<0.01).19 Out of
the 61 references to newsgroups (many of them being mentioned several times) 26.3
percent were evaluated as having no relevance for the respondent’s main research
field. Only 12 .5 percent of the 328 references to mailing lists (many of them being
mentioned several times) were evaluated as having no relevance. This difference is
also significant (Chi-Square=7.75, df=1, p<0.01).

These numbers show that one cannot expect any extensive equalizing effects for
academic communication from the use of newsgroups alone. Newsgroups alone
cannot reduce inequalities in the distribution of communication opportunities because
only a very small minority of researchers in certain disciplines use them. Moreover,
many of them are regarded to be completely irrelevant to the main research activities
of the respondents.

The following analyses include only those IDGs that were evaluated as having
relevance. Because of the low number of newsgroup users, I did not conduct separate
analyses for the two types of IDGs.

Table 3.3 shows some descriptive findings for the dependent variables of the analyses.
The used variables relating to the research information benefits and to the reception
contacts are transformed in such a way that differences between the disciplines with

                                                          
18 The numbers do not add up to 244 because of missing values.
19 I conducted the Mann-Whitney-U-Test for the groups of researchers that either use newsgroups or
mailing lists. The additional 12 researchers who are both mailing list and newsgroup users make use of
on average the same number of mailing lists and newsgroups, namely 1.8.
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regard to means and variances are eliminated. The original variables showed
significant differences in the means of the absolute numbers between disciplines,
especially for the reception contacts. They were highest for researchers within
economics, physics and management science, and lowest for researchers in history,
sociology (only for the number of articles) and chemistry (only for the number of
manuscripts).

TABLE 3.3: descriptive statistics about the dependent variables

Variable
Discipline

Ease of Access Delay Weak Contacts Strong Contacts

Whole sample X =4.94 S=1.51 P=0.35 X =0 S=1 P=0.69

History X =5.01 S=1.57 P=0.28 X =-0.14 S=0.96 P=0.48
Management

Science
X =4.82 S=1.57 P=0.38 X =0.07 S=0.91 P=0.66

Sociology X =5.04 S=1.47 P=0.35 X =0.15 S=0.99 P=0.73

Economics X =4.62 S=1.61 P=0.44 X =0.22 S=1.04 P=0.72

Mechanical

Engineering
X =4.63 S=1.57 P=0.39 X =-0.37 S=0.81 P=0.74

Mathematics X =5.1 S=1.32 P=0.30 X =0.16 S=1.02 P=0.70

Chemistry X =5.09 S=1.53 P=0.34 X =-0.41 S=0.99 P=0.68

Physics X =5.04 S=1.43 P=0.31 X =0.20 S=0.99 P=0.83

The variable reception contact was discipline-specifically ranked and then
dichotomized at the median within the group of peripheral researchers and within the
group of well-integrated researchers (not shown in the table). The variable research
information benefits is standardized within every discipline (not shown in the table).

Table 3.3 shows that with regard to the practical information benefits there are no
mean differences for the ease of access to the assistance of colleagues. The mean
score is 4.9 on a scale from 1 (very difficult) to 7 (very easy), which implies that this
access is moderately easy. There are some disciplinary differences in the occurrence
of at least one research delay, which takes place most often among researchers within
economics, management science and mechanical engineering. There are clear
differences relating to weak and strong contacts. In particular, researchers within
physics, sociology, mathematics and economics score, on average, higher on the weak
contact scale whereas chemists and engineers score lower. Moreover, the occurrence
of collaboration differs between disciplines. Many more researchers within physics
work collaboratively, while many less historians do so.
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Researchers who use IDGs visit more conferences (t=3.1, 2-sided p<0.01), use E-
Mail more often (t=6.7, p<0.01), are more intensive world-wide-web users (t=4.8,
p<0.01), use the file transfer protocol barely more frequently (t=1.53, p=0.13) and
work more often with a computer (t=3.4, p<0.01) than researchers who do not use
IDGs. The proportion of IDG users does not depend on age (t=1.25, p=0.2) and does
not differ between men and women (t=0.42, p=0.7) or between Dutch and English
researchers (t=0.94, p=0.35 ).

3.3.3 Analysis Methods

I test the hypotheses relating to the information and contact benefits by using multiple
linear regression analyses or multiple logistic regression analyses.20 To find out
whether the potential effects of IDG use are spurious and due to, for example
differences between the researchers’ prominence and in their already existing contacts
with other researchers (see section 2.3), I control for influences of the researchers'
embeddedness in informal contact networks, their research activities, their research
experience, their general communication behavior, and their prominence. Moreover,
to find out whether it is the use of IDG that matters, and not just the general use of E-
Mail or other information technologies, I also control for the use of other CMC tools.
Accordingly, the following seven control variables are included in the analyses:21

general use of CMC (CMC), general frequency of communication with other
researchers (COMMUNICATION FREQ.), the respondents’ prominence, their
integration in existing informal networks (INTEGRATION), their research
experience, their conference participation (#CONFERENCES), and their written
research output (#PAPERS). I include dummy variables to control for disciplinary
differences in the values of those dependent variables that are not transformed in such
a way to remove disciplinary differences. As a consequence, the analysis focuses on
differences between researchers of the same discipline. Moreover, I include an
interaction variable to test whether there are smaller effects for the group of well-

                                                          
20 These tests include only those respondents who are active researchers in the sense that they have
written at least one research paper during the previous three years (n=902). Moreover, the actual case
numbers in the regression analyses depend on the number of missing values (see tables). Unless
otherwise stated, the p-values reported in the tables correspond to 1-sided tests since they test directed
hypotheses. The other p-values related to bivariate associations correspond to 2-sided tests.
21 The variables are described in more detail in Appendix 3.1. Additionally, by using multilevel
analyses I control for possible differences between the departments, which might affect the dependent
variables. I constructed a number of possible indicators which are based on the mean values of relevant
independent variables of the associate professors, assistant professors and professors of the same
department (e.g. mean number of written articles, mean value of integration in communication
networks, mean number of supervised Ph.D. students). None of them had a significant effect after
including the other control variables at the individual level. The same was true for potential differences
between universities.



60                                                                      Chapter 3                                                                           

integrated researchers than for peripheral researchers, as predicted by the equality
hypothesis. Because this is sometimes also predicted for the use of CMC tools in
general, every analysis tests for at least two interaction effects, namely differential
IDG effects and differential general CMC effects.

I started every regression analysis with two separate regressions for the groups of
peripheral and well-integrated researchers in order to find out whether there are other
effects of the control variables that might also differ for these groups. The second step
of the analysis consisted of one regression analysis for both groups of researchers. If
there was an effect of a control variable that potentially differed between the two
groups, then the corresponding interaction term was included in this regression model.
Every potentially significant difference between the two groups was taken into
account by an additional interaction effect in order to avoid an incorrect specification
of the final regression model. The final model of the third step of the analysis contains
only the significant interaction effects. Accordingly, it has eight main effects (and
additional dummy variables for disciplinary differences when needed). Additional
interaction variables for differential effects of the control variables or differential IDG
or CMC effects between peripheral and well-integrated researchers were included
only when needed.

3.4. The Results

The following tables show the final results for every regression analysis. If the
interaction effects for CMC and IDG use were shown to be insignificant during the
second step of an analysis, then they are not included in the final model. Instead, the
estimated interaction effects of the second step are reported at the bottom of the table.

I first analyze the effects of IDG use on potential research information benefits, that is
on how well informed researchers feel they are about different aspects of their
research community. Six out of the eight main effects are significant. The whole
model explains 33.3 percent of the variance (see Table 3.4 for the following).

Most importantly, the IDG index which indicates the quantity of monthly-received
IDG-E-mails has a significant positive main effect (p<0.01). The size of the effect is
moderate (beta=0.07) when compared to that of a researchers’ prominence
(beta=0.44) or the number of visited conferences (beta=0.34). However, this effect of
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IDG use on research information benefits cannot be explained by the use of other
CMC tools such as the general use of E-Mail or the use of the world wide web.22

TABLE 3.4: linear regression of research information advantages

Variable B SE Beta T p
Main effects:
IDG .069 .026 .074 2.58 .005
CMC .073 .03 .073 2.43 .01
Communication
freq.

.067 .02 .104 3.39 <.001

Prominence .252 .02 .439 12.05 <.001
Research experience -.004 .003 -.045 -1.30 .10
#conferences .080 .02 .344 4.45 .000
#papers .010 .01 .036 1.09 .14
Integration .184 .04 .186 4.49 <.001
Interaction effects:
well-integrated x …
…x #conferences -.080 .02 -.339 -4.11 <.001

Adjusted R2 = 0.333, df1=9, df2=817, n=827     F = 46.85       p= 0.00
Additional non-significant interaction effects which are not part of the final model:

Variable B SE Beta T p
well-integrated x …
…x IDG -.010 .06 -.008 -.19 .43
…x CMC   .024 .06  .020  .41 .63
constant not shown, interaction variables centered, 1-sided p-values

It is not surprising that better-integrated researchers, more prominent researchers,
those who visit more conferences, those who are more intensive CMC users, or who
communicate more frequently with colleagues about their research have higher scores
on the scale of research information benefits. The results with regard to the interaction
effects show that the effect of the number of visited conferences is significantly
smaller for well-integrated than for peripheral researchers.

Another important finding is the insignificant interaction effect of IDG use (p=0.43).
It shows that peripheral researchers do not profit more or less from the opportunities
offered by IDGs than well-integrated researchers. The equality hypothesis is clearly
not confirmed with respect to research information benefits.

Table 3.5 shows the results of the multiple linear and logistic regressions on the two
variables relating to practical, helpful information benefits.

                                                          
22 Separate regressions on the four within-discipline z-scores for the component items show that the
IDG effect on research information benefits is mainly due to effects on being “informed about the
names of the currently most active researchers” and being “informed about ongoing conferences…”
(results not presented here).
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TABLE 3.5A: linear regression of access to the assistance of colleagues

Variable B SE Beta T P
Main effects:
IDG   .005 .05 .003 .08 .47
CMC -.024 .06 -.020 -.42 .34
communication freq.   .154 .04 .154 3.87 <.001
Prominence   .063 .04 .071 1.49 .07
research experience   .008 .01 .050 1.10 .14
#conferences   .060 .04 .094 1.64 .05
#papers   .010 .02 .030 .67 .25
Integration   .180 .09 .119 2.05 .02
interaction effects:
well-integrated x …
…x #conferences -.100 .04 -.160 -2.27 .01

adjusted R2 = 0.05, df1=9, df2=683, n=693      F = 4.79       p= 0.000
additional non-significant interaction effects which are not part of the final model:

Variable B SE Beta T p
well-integrated x …
…x IDG -.019 .11 -.01 -.18 .43
…x CMC   .080 .12   .037 -.69 .24
constant and dummy variables for the disciplines not shown, interaction variables centered, analysis
restricted to respondents who were in need of access to helpful knowledge, 1-sided p-values

TABLE 3.5B: logistic regression of experience of delay in research

Variable B SE T p
Main effects:
IDG   .080 .07 1.26 .11
CMC   .080 .08 1 .16
communication freq. -.064 .06 -1.08 .14
prominence -.100 .06 -1.72 .045
research experience -.029 .01 -2.47 .005
#conferences   .130 .05 2.44 .005
#papers   .001 .03 .03 .49
integration   .20 .11 1.78 .04
Interaction effects:
Well-integrated x …
…x #conferences -.130 .06 -2.31 .01

Model χ2 = 34.51 df=16  n=813   p=0.004
Additional non-significant interaction effects which are not part of the final
model:

Variable B SE T p
well-integrated x …
…x IDG   .060 .16 .37 .35
…x CMC -.020 .14 -.10 .46

constant and dummy variables for the disciplines not shown, interaction variables centered, 1-sided p-
values
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Only very few of the variables can explain some variance in the perceived ease of
access to assistance of colleagues. IDG use shows no significant effect, for peripheral
or integrated researchers. The frequency of general communication and the degree of
integration show clear positive effects, which comes as no surprise. Researchers who
discuss their research more often with colleagues and those who are better integrated
find it easier to obtain help in case of problems.

Differences in the probability of the occurrence of delays during a research project
cannot be explained very well by the variables either. Most importantly, the use of
IDGs does not help to avoid a delay during a research project. The other results are
not surprising. Researchers with more years of research experience are less likely to
suffer from delays during a project. Within the group of peripheral researchers there is
another significant effect. Peripheral researchers who visit more conferences have a
higher probability of experiencing such a delay. For well-integrated researchers the
number of visited conferences has no significant effect.

As a result, there are no IDG-effects relating to practical, helpful information benefits,
neither for well-integrated nor for peripheral researchers.

Table 3.6 presents the results of the analyses of weak contacts.

TABLE 3.6: linear regression of weak contacts

Variable B SE Beta T p
Main effects:
IDG .067 .03 .073 2.64 .004
CMC .074 .03 .075 2.60 .005
Communication
freq.

.110 .02 .176 5.84 <.001

Prominence .068 .02 .121 3.42 <.001
research experience -.005 .003 -.055 -1.67 .05
#conferences .060 .01 .143 4.87 <.001
#papers .027 .01 .085 2.69 .004
Integration .378 .03 .389 11.53 <.001

adjusted R2 = 0.43, df1=15, df2=781, n=797     F = 41.57       p= 0.000
additional non-significant interaction effects which are not part of the final model:

Variable B SE Beta T p
well-integrated x …
…x IDG -.021 .05 -.017 -.42 .34
…x CMC -.040 .05 -.028 -.75 .22
constant and dummy variables for the disciplines not shown, 1-sided p-values
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The model explains 43 percent of the variance of the weak contacts. With the
exception of the years of research experience, every variable has a significant positive
effect. Most interestingly, the opportunities offered by IDGs have a significant
positive effect (p<0.01) of a moderate size (beta=0.07). The greater the opportunities
offered by his or her IDGs are, the more visible is a researcher’s work and the more
he or she becomes aware of other researchers’ work. This effect on a researcher’s
weak contacts clearly does not differ between peripheral and integrated researchers
(p=0.34).

Moreover, better integrated researchers, more prominent researchers, researchers who
communicate more often with their colleagues, who use CMC tools more often, who
visit more conferences or write more papers have more weak contacts, which is what
one would expect. None of these effects differs between peripheral or well-integrated
researchers.

Table 3.7 shows the results for the reception contacts.

      TABLE 3.7: logistic regression of reception contacts

Variable B SE T p
Main effects:
IDG .196 .07 2.74 .003
CMC .098 .08 1.26 .11
Communication freq. .045 .05 .88 .19
Prominence .099 .06 1.60 .055
Research experience -.008 .01 .85 .19
#conferences .042 .04 1.17 .12
#papers .079 .03 2.75 .003
Integration .539 .13 4.07 <.001
Interaction effects:
well-integrated x …
…x prominence -.344 .07 4.65 <.001

Model χ2 =54.79 df=9  n=820 p=0.000
additional non-significant interaction effects which are not part of the final
model:

Variable B SE T p
well-integrated x …
…x IDG .108 .14 .75 .225
…x CMC .117 .15 .78 .22

        constant not shown, interaction variables centered, 1-sided p-values

Whereas the results of table 3.6 showed that IDGs affect how visible a researcher is to
his community and how much aware he is of his colleagues’ research, the results of
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table 3.7 analyze whether the use of IDGs also results in the reception of more papers
and articles. 23

The main IDG effect on reception contacts is positive, and does reach significance
(p<0.01).24 The interaction effect is not significant (p=0.225), which implies that the
effect of the IDG communication does not differ significantly between peripheral and
integrated researchers. There is a significant effect of IDG use on the creation of
reception contacts, but there is no support for any version of the equality hypothesis.

Moreover, those who write more research papers and those who are better integrated
receive more requested papers. Prominence has a significantly smaller effect for
integrated researchers than for peripheral researchers.

The results of the test of the final hypothesis relating to collaboration contacts are
shown in table 3.8.

      TABLE 3.8: logistic regression of collaboration (strong contacts)

Variable B SE T p
Main effects:
IDG .154 .09 1.69 .045
CMC .342 .10 3.36 <.001
communication freq. .099 .07 1.37 .085
prominence .200 .07 2.91 .002
research experience .010 .01 .85 .19
#conferences .110 .06 1.84 .035
#papers -.027 .04 -.72 .23
integration -.027 .25 -.10 .45
interaction effects:
well-integrated x …
… x #conferences -.136 .06 -2.10 .02
… x integration .795 .39 2.06 .02
… x communication
        freq.

.257 .11 2.41 .01

Model χ2 = 150.39     df = 18   n=822    p = 0.00
 Table 3.8 continued on next page

                                                          
23 More precisely, they analyze whether the greater the opportunities offered by IDGs, the more likely
it is that the researcher is among the upper 50 percent of those researchers within his discipline (and
within his group of peripheral or integrated researchers) who receive a larger number of papers.
24 The presented effect size underestimates the actual effect size. At the end of the 1990s many
researchers access papers via the world-wide-web without having to ask the author explicitly for the
paper. IDG communication can attract the researcher's attention to a specific web site that contains
useful papers. The statistical model, however, does not take such indirect effects into account. It
cancels out such indirect effects because they are mediated by one of the control variables, namely
CMC use.
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Table 3.8 continued
additional non-significant interaction effects which are not part of the final
model

Variable B SE T p
well-integrated x …
…x IDG   .123 .20 .62 .27
…x CMC -.320 .21 -1.55 .06

        constant and dummy variables for the disciplines not shown, interaction variables centered,
        1-sided p-values

The main effect of the IDG index which indicates the quantity of monthly-received
IDG-E-mails is positive; however, it only marginally reaches significance
(p=0.045).25 The interaction effect is positive and not significant. There is only weak
evidence for the hypothesis that IDGs are used in such a way that they increase the
probability of finding a partner for research collaborations.26 Moreover, the effect does
not differ between peripheral and well-integrated researchers (p=0.27).

Additionally, more prominent researchers and researchers who more often use CMC
tools more often work collaboratively. Among the group of well-integrated
researchers the degree of integration and the frequency of communication are related
more strongly to collaborative work than among the group of peripheral researchers.

Summary and Discussion of the Results:

The presented results show that IDG use has some beneficial information effects.
There are effects relating to research information benefits, but none relating to
practical, helpful information benefits. The effect sizes are the same for the groups of
peripheral and integrated researchers. Thus, there are no equalizing effects, implying
that IDGs do not provide more information benefits for peripheral researchers than for
well-integrated researchers.

The results relating to the contact networks indicate that the researchers’ use of active
IDGs leads to more weak contacts. Active IDGs enhance the visibility of their work to
other researchers and they become more aware of other researchers’ papers, which
they subsequently request. Moreover, this leads to a higher number of papers or
articles received by the researcher, implying that IDGs lead to more reception
contacts. However, the results do not clearly confirm the expectation that IDGs do
                                                          
25 This is the result of a 1-sided test. Given that the sample size is not small, however, one should be
cautious in drawing substantial conclusions from this finding.
26 When I analyzed the number of collaborators a researchers has (or a discipline-specific ranking
variable based on this number) using a multiple linear regression model, the IDG index showed a
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lead to a regular extension of these researchers' networks. There is only weak
evidence that they generate new collaborations in substantial numbers. This may be
because there is only a minority of high quality IDGs that provide enough
opportunities to create new collaborations. Another possibility is that E-Mail
communication in general does not provide enough cues for the development of
intensive contacts between researchers, as media richness theory states (Daft and
Lengel 1986).27 Further research is needed to clarify this question.

None of the contact effects differ between peripheral and integrated researchers. The
opportunities offered by IDGs are beneficial for both groups of researchers in the
same way, namely through increasing their weak and reception contacts. IDGs do not
reduce the gap between the two groups of researchers with respect to these contacts.

This is at odds with any equality hypothesis that predicts a peripherality effect in the
sense that IDGs reduce inequalities in the distribution of access opportunities
(Gresham 1994a; Walsh and Bayma 1996a). IDGs are useful for those who have less
contacts, but not more so than for those with more contacts. The data do not support
the hope that IDGs have an effect that counteracts the Matthew effect in science.

The three significant effects for research information benefits, weak contacts, and
reception contacts are results of IDG use by the individual researcher, which means
that they are individual-level effects. An alternative explanation is that they result
from more frequent use of IDGs (or other CMC tools) in the whole university
department. This implies that department members in general profit from these tools
independently from their own frequency of use, meaning that the effects are
compositional or group-level effects. Appendix 3.2 shows that this group-level
interpretation is wrong. Another interesting question is whether the information and
contact benefits differ between the natural and social sciences. To answer this
question, I analyze again the three models that had significant IDG effects, namely the
research information benefits, weak contacts, reception contacts, and collaboration
contacts, by including two interaction terms. These interaction terms test whether the
effects of the IDG opportunities and the effects of the general use of CMC differ for
researchers in the natural sciences compared to those in the social sciences and the
humanities. Table 3.9 shows the results of these analyses.

                                                                                                                                                                     
significant positive effect. The dependent variable, however, had a heavily skewed distribution and the
residual analysis indicated that outliers biased the estimation outcomes.
27 I would like to thank Emmanuel Koku (University of Toronto) for drawing my attention to this
possibility.
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There is a significant interaction effect relating to the research information benefits,
that is, how well informed researchers feel about aspects of their research field and
community. Researchers in the natural sciences profit significantly less from the
opportunities offered by IDGs with regard to research information benefits than
researchers in the social sciences (p=0.01). More precisely, research information
benefits exist only for researchers in the social sciences. There are no differences in
the contact effects of IDG communication between researchers in the natural and
social sciences. For these three regression analyses the interaction effects are clearly
non-significant (p=0.18, p=0.27, and p=0.27). Researchers in the natural sciences,
social sciences, and humanities do not differ in the way they profit from the use of
IDGs with regard to their weak contacts, reception contacts, and strong contacts.

TABLE 3.9: Natural versus Social Sciences
A: Linear regression of research information benefits:

Variable B SE Beta T p
CMC .12 .05 .12 2.69 .004
IDG .11 .03 .12 3.39 <.001
Interaction effects:
Natural Sciences x …
… x IDG -.122 .05 -.081 -2.28 .01
… x CMC -.070 .06 -.060 -1.24 .115

only main effect of IDG and CMC and additional interaction effects shown, 1-sided p-values

B: Linear regression of weak contacts:

Variable B SE Beta T p
IDG .05 .03 .05 1.62 .053
CMC .15 .04 .15 3.37 <.001
Interaction effects:
Natural Sciences x …
… x IDG .050 .05 .030 .92 .18
… x CMC -.131 .06 -.101 -2.26 .012

     only main effects of CMC and IDG and additional interaction effects shown, 1-sided p-values

C: Logistic regression of reception contacts:

Variable B SE T p
IDG .23 .07 2.6 .005
CMC .05 .12 .45 .33
interaction effects:
Natural Sciences x …
… x IDG -.091 .14 .62 .27
… x CMC .080 .15 .54 .29

        only main effects of CMC and IDG and additional interaction effects shown, 1-sided p-values
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D: Logistic regression of collaboration contacts (strong contacts):

Variable B SE T p
IDG .188 .11 1.71 .04
CMC .456 .14 3.23 <.001
interaction effects:
Natural Sciences x …
… x IDG -.120 .20 -.60 .27
… x CMC -.226 .20 -1.13 .13

        only main effects of CMC and IDG and additional interaction effects shown, 1-sided p-values

There are no research findings that can easily explain why researchers in the natural
sciences should profit less, or not at all, with regard to information benefits. The
following ideas are a tentative explanation of these findings.28

The research information effect is most of all due to the factor that users in more
active IDGs feel better informed about ongoing conferences and about the names of
the currently most active researchers. The informal communication system differs
strongly between the natural sciences and the social sciences. Other studies have
shown that physicists in particular can easily find out which other researchers are
currently active in their research area. Their informal communication system
efficiently helps them to stay informed, whereas researchers in the social sciences and
humanities work much more in isolation and have more difficulties in getting an
overview of their research area (Becher 1989; Cole and Cole 1968; Taubes 1994).
This might explain why above all researchers in the social sciences and humanities
profit in this way from IDGs. It is a very basic orientation need that IDGs may fulfil
in these research areas, but this need is already fulfilled to some degree by the
informal communication system in the natural sciences. Chapter 4 again addresses
this idea.

The results have important implications for the general relevance that IDGs can have
for the structure of academic communication. The most general basic function that
IDGs are expected to have is that they keep researchers informed. However, it not so
much the information transfer within the IDG that is most important. The data
indicate that researchers do not obtain advantageous practical, helpful information
benefits through IDGs. It might be that this kind of information benefit is more
relevant for undergraduate students or non-university researchers, who were not
included in the respondents of this study. Research information benefits, which

                                                          
28 The difference in the effect size for research information benefits does not depend on the proportion
of IDG users in the researcher's department, as Appendix 3.3 shows. Moreover, the IDG effect sizes do
not depend on the researcher's sex, country, or degree of CMC use (not shown here).
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consist of the kind of information that is directly related to the research field or the
research community, are gained through IDGs. At the same time, they are restricted to
researchers in the humanities and social sciences.

The data indicate that the creation of social contacts is a consequence of more general
relevance than the transfer of information. These contacts consist of new weak
contacts that enhance the researchers’ visibility and awareness of colleagues' work,
and contacts that help in receiving research papers. I draw the conclusion that IDGs
are most of all useful for the creation of social contacts due to three reasons. Table 9
showed that the information effects are restricted to researchers in the social sciences
and humanities. The contact effects, however, are relevant for researchers in the
humanities, the social and the natural sciences. Secondly, the three contact hypotheses
as a whole receive more support than the two information hypotheses of which one
hypothesis clearly receives no support. Thirdly, the confirmed information effects are
more related to persons or social events (conferences) than to the theoretical content
of the research field (see the footnote to the results of table 3.4).

To interpret this outcome in another way, the benefits that researchers obtain in the
background of an IDG, that is, the enlargement of the ‘private’ networks, are of more
general relevance than the benefits they gain through what happens ‘in public’ within
the IDG, that is, the public transfer of information. Active IDGs can serve as a
gateway to new informal networks that are not necessarily stabilized, but nevertheless
provide helpful contacts. Understood in this way, they provide a form of social capital
(Lin 1999).

3.5. General Summary and Conclusions

This chapter reviewed some hypotheses relating to the consequences of Internet
Discussion Groups (IDGs) for the structure of academic communication. Several
hypotheses with regard to potential information and contact benefits of IDGs were
tested. The results show that almost one in four of all English or Dutch university
researchers used at least one IDG. Only a very small minority of researchers use
newsgroups, whereas academic mailing lists are much more popular in every
discipline.

There is support for hypotheses about information effects and, more often, contact
benefits that are valuable for both peripheral and integrated researchers. In particular,
researchers in the social sciences and humanities profit from the use of mailing lists
through attaining some research information benefits, which implies that they feel



                                  Social Networks and Cooperation in Electronic Communities                             71

better informed about different aspects of their research field and research
community. Moreover, the research work of scholars in the social sciences, the
humanities and the natural sciences becomes more visible to others in their field and
researchers become more aware of their colleagues’ output. Researchers succeed in
building up links that help in receiving more published articles or unpublished papers.
At the same time there is only weak evidence that these effects of IDGs lead to
changes in the long-term collaboration networks of researchers. By and large, there is
more evidence for the attainment of contact benefits than there is for the attainment of
information benefits.

Contrary to what is expected in the literature (Gresham 1994a; Hiltz and Turoff 1978;
Hesse et al. 1993a; Walsh and Bayma 1996a; Walsh 1998f)29, there are no equalizing
effects of IDGs in the sense that those who have less profit more. IDGs do not reduce
inequalities in the opportunities to access informal communication channels. The
results indicate that it is reasonable to assume that researchers at the bottom of the
status hierarchy will have more opportunities to participate through the use of IDGs
than they had in the past, as some analysts argue (e.g. Walsh and Bayma 1996a). One
may be inclined to argue that this is of more importance for peripheral than integrated
researchers. Nevertheless, the results showed that this does not imply a reduction of
inequality to any substantial degree.

It may be asked what wider implications these results have for academic
communication and for the analysis of social networks. First of all, the results show
that academic mailing lists are an important tool for the academic communication
system. To a certain degree, they extend the researchers' communication network. For
some subgroups, they provide useful information about the research community.
Although newer possibilities provided by the Internet for online-publishing attract
more attention (e.g. Peek and Newby 1996), these traditional tools of electronic
communication must not be underestimated in their relevance. There is clear evidence
for some beneficial effects.

Secondly, IDGs can fulfill some communication needs, particularly in the social
sciences and the humanities. At the same time, one has to realize that these effects are
only of moderate size. Although IDGs can be remedies for specific problems (e.g. for
getting an overview of some research areas), no weight of expectation should be
placed on them regarding the coming technological utopia. They do not fulfill far-
reaching expectations. They are just useful tools for certain specific purposes.
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Thirdly, the results should also draw more attention of social network researchers to
the theoretical and empirical analysis of CMC tools and the Internet. There are
numerous predictions about the consequences of the Internet for the emergence of a
“global village” (Matzat 2000). Empirical evidence for these hopes (or fears) is
missing. Social network researchers, in particular, could show through the detailed
study of different kinds of new ties which may emerge through the use of the Internet
whether this term is justified and what it really means. This chapter shows that it is
justifiable to speak of the provision of social capital through electronic groups. But
which factors stimulate this provision? Most of all, theory is needed to tell us under
which conditions different kinds of links emerge and which conditions make
electronic groups an efficient tool for the transfer of information. Chapter 5 and
Chapter 6 address this question again.

For example, it is unclear whether mailing lists help to form stable links between
researchers. On the one hand, this might be due to the restricted possibilities that E-
Mail communication in general offers for collaboration. On the other hand, there seem
to be differences in the usefulness of mailing lists. The fact that a number of lists were
evaluated as having no relevance for the respondent’s most important research field
suggests that there are differences in the quality of mailing lists. Moreover, the
analysis has shown that the usefulness of an IDG clearly depends on differences in the
degree of communication within it. Active mailing lists provide more opportunities
for the formation of ties than mailing lists with only a few messages. It is not enough
to ask whether electronic groups provide social capital, but also when. It is important
to study under which conditions mailing lists are better suited to provide opportunities
for the creation of new ties and information benefits. Which properties do useful
mailing lists have and why are these properties important? What kinds of researchers
are active participants in mailing lists? Are the most experienced researchers the main
information providers? What determines the extent to which help and information is
provided in an electronic group and thereby the group's usefulness? Do off-line social
networks influence online-communication (Wellman 1999)? If yes, then how? The
analyses of Part IIB try to give answers to these questions.

An important conclusion of this chapter is that even in academic electronic groups
'social' benefits matter more than information benefits. Such an insight is useful not
only for academic electronic groups. Social incentives could be used to stimulate
electronic interaction in general, if active participation in an electronic group could be
                                                                                                                                                                     
29 Some of these authors explicitly mention IDGs, while others analyze CMC tools in general (see
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a means of obtaining these benefits. The analyses of Part IIB have to clarify whether
the goal of making new contacts drives active participation in electronic groups. Such
knowledge about behavioral mechanisms which steer electronic interaction is crucial
for designing and managing electronic groups such as online-communities through the
creation of the right incentive system to stimulate interaction.

                                                                                                                                                                     
Section 3.2).
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APPENDIX Chapter 3:

Appendix 3.1: The measurement of the variables:

Dependent variables:

I measured the research information benefits in the following way. The respondents
had to assess on a seven point Likert scale their answers to four questions.

“Some researchers within a research field may be better informed about current
developments within the field than other researchers of that field - depending on their
research experience, contacts and other factors.

How well informed do you feel about different aspects of your research field?
(Circle the number that applies best for you.) How well informed do you feel about....

a)... the most important literature?
b)... the names of the currently most active researchers?
c)...the newest "progress of the research front" (e.g. not yet officially published
findings, not yet solved research problems etc.)?
d)...conferences that are presently taking place?
These four variables were standardized for every discipline. A principal component
analysis (for respondents of all disciplines) resulted in one component with an
eigenvalue larger than one that can explain 63.84% of the variances of the four items.

The practical information benefits were measured with the help of the following
items:
“Most researchers sometimes have minor, special problems or questions that they
cannot answer on their own, but that are nevertheless important for the continuity of
the research, so that they have to contact other expert colleagues for assistance.
Such problems can include software difficulties, literature retrieval problems, special
technical problems and many more. When you think of the last time you had such a
problem, how difficult or easy was it for you in this situation to get help/answers from
expert colleagues? (Circle the number that applies to you.)

The answer consists of a self-rating on a seven point Likert scale. This assessment is
the dependent variable “ease of access to the assistance of colleagues”. The second
variable related to the practical information benefits, namely “delay” is based on two
questions:

“Did it happen during the last 12 months that such a "minor, special problem" delayed
your research, because it took too much time or energy to find the help you needed?”
and
“In some research fields it is easily possible that a researcher gets an important
published or unpublished paper or an important article too late (or hears of its
existence too late), so that his/her own research gets delayed and/or a research paper
must be rewritten.
How often did this happen to you during the last 12 months?”
The second variable was dichotomised and the final variable “delay” has the value
one if at least one of the two events did happen during the last 12 months.
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For the construction of the weak contacts indicator I used three questions.

“How often during the last 12 months were you personally asked by other researchers
(at a meeting, per mail, fax, E-Mail etc.) for manuscripts, publications, articles, or pre-
prints of publications?”
“How often during the last 12 months did you personally ask other researchers (at a
meeting, per mail, fax, E-Mail etc.) for manuscripts, publications, articles, or pre-
prints of publications?”
“With how many researchers in your research field (excluding researchers at your
own department) do you have “contact”? With a “contact” we mean that either you
approached the researcher (for questions, sending papers etc.) at least 2 times or he
approached you at least 2 times on different occasions during the last 12 months. Such
contacts include all communication modes (face-to-face meetings, mails, E-Mails,
faxes etc.) that lead to an information transfer of professional use for you.”
I took the natural logarithm of these numbers (plus one) and conducted a principal
component analysis which resulted in one component with an eigenvalue larger than
one.

The measurement of reception contacts has to be described in somewhat more detail. I
asked the respondents two questions relating to the number of unpublished papers and
published articles that they had received during the last 12 months.
“What is the total number of published articles that were sent to you during the last 12
months by other researchers? Include in this calculation all the articles you got,
whether you had asked for them or not.”
“What is the total number of manuscripts (excluding manuscripts reviewed for a
journal), unpublished papers, and pre-prints of publications that were sent to you
during the last 12 months by other researchers? Include in this calculation all the
papers you got, whether you had asked for them or not.”
From these two numbers I subtracted those articles and unpublished papers that the
respondent did not ask for.
“How often does it happen that you get sent published articles of other researchers
although you did not ask for them? Try to estimate the number of articles that were
sent to you during the last 12 months by other researchers although you did not ask
for them!”
“How often does it happen that you get sent pre-prints of publications or manuscripts
of other researchers although you did not ask for them? Try to estimate the number of
pre-prints of publications, unpublished papers or manuscripts that were sent to you
during the last 12 months by other researchers although you did not ask for them.
Exclude in the estimation all reviewed manuscripts”

This results in two scores that were separately ranked for every discipline. The mean
of the two discipline-specific rankings was dichotomized separately for the group of
peripheral researchers and the group of well-integrated researchers with the group
specific median as the cutoff-point. The dichotomization was done to avoid a skewed
distribution of the dependent variable caused by the high number of researchers who
didn’t receive many manuscripts or articles.

The strong contacts variable (collaboration) scores one when the respondent answers
that he has at least one of the following two types of collaboration:
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“With how many researchers in your research field did you collaborate during the last
12 months? With a collaborator we mean another researcher who is responsible for
one or more of the main elements of one of your projects or with whom you worked
together for a large part of it. Exclude researchers at your own department and all
research students!”
“With how many research students did you collaborate in your research field during
the last 12 months? Exclude research students at your own department and those that
you supervise!”

Independent variables:

Index of the opportunities offered by IDGs: I selected only those mailing lists or
newsgroups to which the respondent was subscribed for at least 2 months (or which
he had used regularly for at least 2 months in the case of newsgroups).  Furthermore, I
selected only those IDGs which the respondent evaluated as having a “direct or
indirect relevance for the research field” in which he is most actively doing research.
This ensures that I choose only those IDGs that the researcher is acquainted with, that
have a research orientation and that have a minimum level of quality. For every
respondent I added up the estimated number of monthly messages sent to all selected
IDGs. I did this separately for mailing lists and newsgroups. These total numbers of
monthly messages were coded into five categories. (For the 12 respondents who used
mailing lists and newsgroups I took the maximum number of these two variables as
the final index.) This variable constitutes the IDG index. The assumption, which is
tested empirically, is that the higher the average number of messages, the more
opportunities there are for getting in contact with other researchers or for obtaining
information benefits. The coding into five categories takes into account that there are
some upper limits for this number above which additional messages hardly have any
additional effect on the created opportunities for the receiver. Moreover, this
operationalism of the opportunities makes possible only one plausible interpretation
of what might be the "cause" and what might be the "effect". The average number of
monthly messages sent to different IDGs cannot be determined by e.g. how well
informed the researcher feels about different aspects of his/her research field.

Control variables:

General frequency of communication: “How frequently do you generally
communicate with other researchers regarding your own research?” answer
categories:   1 rarely    2 monthly 3 biweekly   4 weekly   5 almost daily

6 daily
Prominence: “How well known is your work within your most important field of

research?” (seven point Likert scale)
Years of research experience: “How long have you been actively working within your

research field?”
Conference participation: “How often did you attend conferences and official

scientific meetings during the last 12 months?”
Written research output: “How many research papers did you write  (published and

unpublished papers including those articles already mentioned) during the last 12
months?”

Use of CMC tools: “On how many days per week do you –on average- use a
computer/communicate by E-Mail/read a ‘World-Wide-Web-page’/ use the ‘file
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transfer protocol’ (ftp) to copy data from other computer for professional
reasons?”

The answers to these four separately asked questions were scaled on a Likert scale
from zero to seven (with half days as the unit of measurement). A factor analysis
resulted in one factor with an eigenvalue larger than one that explains 42.72% of the
variance of the four items.
Integration/peripherality: “How often does it happen that you get sent published
articles of other researchers although you did not ask for them? Try to estimate the
number of articles that were sent to you during the last 12 months by other researchers
although you did not ask for them!”
“How often does it happen that you get sent pre-prints of publications or
manuscripts of other researchers although you did not ask for them? Try to
estimate the number of pre-prints of publications, unpublished papers or manuscripts
that were sent to you during the last 12 months by other researchers although you did
not ask for them. Exclude in the estimation all reviewed manuscripts”
“How many manuscripts did you review as a journal reviewer during the last 12

months?”
“When you have written a research paper, to how many other researchers do you -on
average- send a pre-print of the publication or the manuscript?”
The answers to these four questions were separately ranked for every discipline. A
principal component analysis on these four ranking variables resulted in one principal
component that was taken as the measurement for the degree of integration. The
principal component can explain 55.02% of the variances of the four items.

Appendix 3.2: The multilevel models for the analysis of group-level effects of

IDG use:

The researcher's attainment of IDG benefits may be influenced by his position in the
university department. This is tested in appendices 3.2 and 3.3, which take into
account the nested structure of the data (researchers as level-1-units nested within
departments as level-2-units).
The multilevel models in Appendix 3.2 answer the question of whether the IDG
benefits are caused by the use of IDGs by the individual researchers or by the IDG (or
CMC) use in the researcher's whole university department, from which every
department member could profit independently to his or her own use of IDGs. For
every significant effect found, I specify a 2-level model with researchers at the
individual and departments at the group level. In this model only the intercept is
specified as a random effect. The variables IDG and CMC are grand-mean-centered.
The intercept is modeled as dependent on the group-mean of the IDG index (or the
mean CMC use). The grand-mean centering of the level-1-variables allows one to
interpret the effect of the group-mean variable as the compositional or group-effect
(Bryk and Raudenbush 1992) which tests whether the IDG benefits depend on the
mean IDG-index (or the mean frequency of CMC use in the department). The results
show that the size of the group effect never reaches significance. Accordingly, the
benefits depend on the use of IDGs by the individual researcher, and not on the mean
intensity of IDG use in the whole department (see also appendix 3.3).
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2-level linear regression of research-information benefits:
fixed effects:
Variable                                               B                      SE                    
CONSTANT                      -1.07      0.097
IDG                 0.05      0.029
CMC                  0.07       0.029
Frequency of communication    0.07      0.019
prominence                  0.25       0.021
integration                  0.18       0.041
experience                -0.004      0.003
#conferences                   0.081      0.018
#papers                  0.011      0.009

interaction effect:
Well-integrated x #conferences: -0.078      0.019
group-level effect:
MEAN-IDG                  0.103       0.066

random effects:
level 1:                                     estimate           SE                                
residual variance:  0.62        0.034
level 2:                                     estimate           SE                                
variance of the intercept: 0.009        0.015

The results show that the group level effect (mean-IDG) does not reach significance
(t=1.56, p=0.06) whereas the effect of IDG use on the individual level is still
significant (t=1.724, p=0.04). The results for a model with the mean frequency of
CMC use lead to the same conclusions.

2-level-linear regression of weak contact benefits:
fixed effects:
Variable                                               B                      SE                    
CONSTANT                    -0.486       0.11
IDG                 0.058      0.027
CMC                  0.073      0.028
Frequency of communication     0.11      0.019
prominence                 0.068      0.02
integration                  0.378      0.032
experience      -0.005     0.003
#conferences                 0.059      0.012
#papers                  0.027      0.01
group-level-effect:
MEAN-IDG     0.052      0.065
(dummy variables for the disciplines not shown)

random effects:
level 1:                                     estimate           SE                                
residual variance: 0.51        0.026
level 2:                                     estimate           SE                                
variance of the intercept: 0        0
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The results show that the group level effect (mean-IDG) is non-significant (t=0.8,
p=0.21) whereas the effect of IDG use on the individual level is still significant
(t=2.15, p=0.02). The results for a model with the mean frequency of CMC use lead to
the same conclusions.

2-level logistic regression of reception contacts:

fixed effects:
Variable                                               B                      SE                    
CONSTANT                   -0.726       0.257
IDG                  0.176      0.08
CMC                  0.1   0.079
Frequency of communication     0.048      0.052
prominence                 0.103      0.062
integration                  0.555       0.134
experience              -0.008    0.009
#conferences                   0.042      0.036
#papers                 0.081      0.029

interaction effect:
Well-integrated x prominence       -0.354       0.075

group-level effect: MEAN-IDG    0.106       0.173

random effects:
level 2:                                     estimate           SE                                
variance of the intercept:  0.062        0.096

The results show that the group level effect is non-significant (t=0.61, p=0.27)
whereas the effect of IDG use on the individual level is still significant (t=2.2,
p=0.01). The results for a model with the mean frequency of CMC use lead to the
same conclusions.

Appendix 3.3:The multilevel model for the analysis of cross-level effects of IDG

use:

1: Cross-level effects of IDG use for Research-information benefits:
The multilevel model in appendix 3.4.1 answers the question of whether the size of
the research information effect depends on the average amount of opportunities
offered by IDGs (mean IDG index) in the researcher's department. The 2-level-model
specifies the IDG effect (and also the intercept) as random. Moreover, the IDG effect
is modelled as dependent on the mean IDG index in the department which implies that
there is a cross-level interaction effect between IDG use and the average amount of
opportunities for IDG users in the department.
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Research-information benefits:

fixed effects:
Variable                                               B                      SE                    
CONSTANT      -1.06       0.097
IDG           0.07       0.054
CMC                0.072      0.03
Frequency of communication       0.07       0.02
prominence                 0.253      0.021
integration                 0.182      0.041
experience                -0.004     0.003
#conferences      0.081     0.018
#papers             0.011    0.01
group-level effect: mean IDG 0.109 0.066
interaction effects:
Well-integrated x #conferences -0.078     0.019
cross-level-interaction effect:
IDG x MEAN_IDG                -0.024      0.047

random effects:
level 1:                                                 estimate           SE                                
residual variance:  0.619        0.035
level 2:                                                 estimate           SE                                
variance of the intercept: 0.009        0.015
variance of the IDG effect:  0.001       0.009
covariance (intercept/IDG): -0.003       0.009

The results show that the cross-level interaction effect is non-significant (t=-0.51,
p=0.3), which implies that the difference in the sizes of the beneficial information
effect of IDG use for researchers in the natural and social sciences cannot be
explained by differences in the average amount of IDG opportunities in the
researchers' departments.

2: Cross-level effects of IDG use for weak contact benefits:

fixed effects:
Variable                                               B                      SE                    
CONSTANT      -0.464       0.111
IDG           0.116       0.06
CMC                0.073      0.028
Frequency of communication       0.111       0.019
prominence                 0.068      0.02
integration                 0.380      0.032
experience                -0.005     0.003
#conferences      0.059     0.012
#papers             0.027    0.01
group-level effect: mean IDG 0.052 0.065
cross-level-interaction effect:
IDG x MEAN_IDG                -0.061      0.056
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random effects:
level 1:                                                 estimate           SE                                
residual variance:  0.509        0.026
level 2:                                                 estimate           SE                                
variance of the intercept: 0.0        0.0
variance of the IDG effect:  0.0        0.0
covariance (intercept/IDG):  0.0        0.0
(dummy variables for the disciplines not shown)

The results show that the cross-level effect is non-significant (t=-1.09, p=0.14). The
sizes of the IDG benefits do not depend on the mean amount of IDG opportunities for
researchers in the department.

3: Cross-level effects of IDG use for reception contacts:

fixed effects:
Variable                                               B                      SE                    
CONSTANT                   -0.837       0.265
IDG                 -0.264      0.193
CMC                  0.099   0.078
Frequency of communication     0.04      0.052
prominence                 0.102      0.062             
integration                  0.554       0.134
experience              -0.008    0.009
#conferences                   0.049      0.037
#papers                 0.082      0.029
interaction effect:
Well-integrated x prominence       -0.358       0.075
group-level effect: MEAN-IDG 0.122       0.18
cross-level-interaction effect:
IDG x MEAN_IDG                 0.47      0.193

random effects:
level 1:                                                 estimate           SE                                
residual variance: 1        0
level 2:                                                 estimate           SE                                
variance of the intercept:   0.037        0.092
variance of the IDG effect: 0.0         0.0
covariance (intercept/IDG): 0.0        0.0

The results show that the cross-level effect of IDG use is significant (t=2.44, p=0.01).
This means that the IDG benefits for the researcher with regard to reception contacts
are higher, when more researchers in his department use active IDGs. The degree of
variation of the effect size, however, is low. Preliminary analyses (not shown here)
showed that this variation does not differ significantly from zero. Although this cross-
level effect is theoretically interesting, it does not change the conclusions drawn from
the main results.
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Chapter 4

The Spread: Disciplinary Differences in the Use of Internet
Discussion Groups: Differential Communication Needs or
Trust Problems? 30

4.1 The Problem: Social Conditions for the Successful Use of new
Information Technologies?

It is often stated that the successful use of information and communication
technologies (ICTs) depends not only on the properties of the technology. ICT
researchers claim that the technology has to fit in with the social environment in
which it is intended to be used. If this is not taken into account, it is argued, then
much money might be wasted (Kling 2000). The case of a consulting firm that had
bought the Lotus Notes software for large-scale use and then realized that only a
fraction of its employees used it, is a warning (Orlikowski 1993).

There is a similar situation with regard to some aspects of the research system. New
tools of the Internet are loaded with high expectations for the whole research system
without distinguishing between researchers of different disciplines (see e.g. Gresham
1994a; Turoff and Hiltz 1998e). Disciplinary differences in Internet use and
appropriateness of tools have been little investigated (Harrison and Stephen 1996). It
is unclear whether certain disciplines need specific tools. Some even claim that in the
long run, the same tools will be used in every discipline (Odlyzko 1996). At the same
time, other researchers argue that the distinct communication traditions of different
disciplines have an impact on how researchers use the Internet (Goodman et al. 1994;
Kling and Covi 1995).

At the moment, there are clear differences in the use of ICTs by researchers of
different fields (Walsh et al. 2000). The current development is characterized by a
trial-and-error process that costs time and money. Several tools are used under diverse
conditions in different disciplines (Kling and McKim 2000a). If this trial-and-error
process in some disciplines is not systematically evaluated through research, then the
opportunities for other disciplines to learn from previous failures are missed and
resources will be wasted. Research has to find out why a tool is often used under one
set of conditions, but not under another. Such insights should be useful for the design
and implementation of new ICTs. Designers can then anticipate which properties a

                                                          
30 This chapter is a modified version of Matzat (2000e).
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new tool for a given social system should have, or which of a set of different tools
promises to be most successful. The problem is that there is not yet much empirically
grounded knowledge about which conditions of the research system might be
relevant, nor theoretical knowledge about why they could be relevant. Existing theory
is sparse and has not yet been tested appropriately (Walsh and Bayma 1996f; Kling
and McKim 2000a; Walsh et al. 2000).

The aim of this study is to contribute to filling this gap. Existing answers to the
question 'which conditions of a discipline's communication system inhibit or stimulate
the use of a specific Internet tool?' are reviewed, new answers are developed, and the
hypotheses are systematically tested.

To test the hypotheses, this study analyzes the use of academic Internet Discussion
Groups (mailing lists and newsgroups of the Internet) by English and Dutch university
researchers in eight different disciplines in the humanities and the social and natural
sciences.

The evidence of Chapter 3 suggests that academic Internet Discussion Groups (IDGs)
are useful tools for researchers to obtain information about their research field and to
"network" with other researchers. While in every discipline some researchers make
use of IDGs, there exist clear differences in the prevalence of IDG use between
different disciplines (Merz 1998b; Walsh and Bayma 1996f; see also Chapter 3). The
maintenance and use of IDGs by researchers as either a user or a list manager implies
that substantial time and other costs are involved (Conner 1992c; Berge and Collins
1993). Finally, an IDG is an Internet tool that has already been in existence for some
time, so that striking disciplinary differences in its use cannot easily be explained by
its novelty. Accordingly, analyzing the use of IDGs in different disciplines provides
ideal conditions for finding out more about which conditions stimulate or inhibit the
use of a new ICT and why they do so.

The next section gives an overview of existing hypotheses that could explain
disciplinary differences in the use of IDGs, and develops additional arguments.
Section 4.3 describes the measurements and the data analysis method and provides
some descriptive findings. In section 4.4 the hypotheses are systematically tested
using questionnaire data about the use of IDGs. Section 4.5 summarizes the findings
and draws some conclusions.
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4.2 Possible Answers: Communication Needs, Trust Problems, and
different Internet Tools

The use of IDGs by researchers can depend, in principle, on many characteristics of
the researcher, such as his or her personal attitudes, familiarity with computers, IDG
use of colleagues, and other factors. Additionally, some analysts claim that there are
some distinctive features in the communication systems of different disciplines that
have an impact on whether researchers will make use of a specific Internet tool (Kling
and McKim 2000a; Walsh and Bayma 1996f; Matzat 2000). These hypotheses
primarily focus on the use by researchers of electronic publishing tools (Kling and
McKim 2000a), email (Walsh and Bayma 1996f), or IDGs (Matzat 2000). It is open
whether they can be extended to other tools of the Internet. In this chapter, the
hypotheses are extended, if necessary, to the use of IDGs and then systematically
tested. Additional factors are taken into account only to ensure that this claim is tested
properly. I first briefly present arguments in the way they are given by the authors
who specify this claim (section 4.2.1). Some arguments made by different authors are
similar and others are contradictory. I assess the relations between the arguments and
specify them in a number of testable hypotheses (section 4.2.2).

4.2.1 The Theories

Existing hypotheses about effects of the social conditions of a researcher's field on the
decision to use an Internet tool can be distinguished in two groups. Some researchers
argue that there are trust problems between researchers that inhibit use (Kling and
McKim 2000a). Additionally, there might be different communication needs for
researchers of different fields, which could explain why there are disciplinary
differences (Walsh and Bayma 1996f; Matzat 2000).

Kling & McKim (2000a) distinguish between two kinds of trust problems that could
have an impact on the use of ICTs in a research field. Firstly, a researcher who
decides to use an Internet tool to receive informal information must trust the sender of
information with respect to its reliability. Secondly, a researcher who decides to use
an ICT to send information must be sure that this does not harm his own career
advancement. Since he gives away information of potential value to competitors for
status in the research system, this is not self-evident. The existence of either of these
two trust problems can be a barrier for the use of new information and communication
technologies in a research field.
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In a next step, the authors relate different properties of the communication system of a
research field to the magnitude of these trust problems. They propose that four
properties of a research field might be important for the emergence or diminishment
of the trust problems.

In research fields with a high degree of mutual visibility of the ongoing research
projects, the risk of sharing information with others in the field is comparatively low.
The intensity of the trust problem might be lower because the field's transparency
guarantees that the sent information does not have much value that is dependent on its
secrecy.

The degree of concentration of communication channels (number of journals)
might be important. If the results of ongoing research in a field are published in a
small number of journals, the research studies are much more visible than those in
fields with a low degree of concentration. This visibility, in turn, lowers the risk of
harming one's own career advancement through the sharing of information (see
above).

A research field with a high degree of industrial integration tends to have a
higher magnitude of trust problems. Researchers in such fields might harm themselves
through sharing information that has a high commercial value.

As the fourth condition, Kling & McKim (2000a) argue that the high project
costs in some research fields can have several effects. They can force researchers to
collaborate more often because this increases the chance of obtaining funding. They
tend to increase the visibility of the research project. They will also have the effect of
putting pressure on the involved researchers to review their output more thoroughly
internally. This latter effect will increase the trust problem for the sender and tends to
make him more conservative with regard to information sharing.

I regard the fourth hypothesis as ambiguous. Whereas the increased social visibility of
the research projects decreases the trust problem of the sender, the pressure for
stronger internal output control has two sub-effects. It increases the trust problem for
the sender, but it decreases the trust problem for the receiver. According to my point
of view, the overall effect depends on the relative sizes of the contradictory effects
and cannot be predicted a priori.

These hypotheses have not yet been tested explicitly. Kling & McKim (2000a) give a
number of examples of research fields to illustrate their arguments. Since they used
these examples to develop their arguments, as the authors frankly admit, they cannot
(and do not) regard them as a test of the hypotheses. The mentioned examples
primarily focus on how social conditions influence the use of electronic publication
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media, although IDGs (electronic mailing lists used in the field of information
systems research) are also mentioned. As a consequence, it is useful to test whether
their arguments can be applied (or extended) to the explaining of disciplinary
differences in the use of IDGs, which are an important part of the informal
communication system.

In another study, Walsh & Bayma (1996f) investigated the use of ICTs by a number
of researchers in mathematics, physics, chemistry, and experimental biology. They
identified a number of conditions which, according to their point of view, could
influence whether a researcher will make use of a new ICT if access to it is given.

According to these authors a high degree of interdependence between the projects of
different researchers within a research field will facilitate the use of ICTs. In such
fields, these tools are especially useful in helping to co-ordinate and adjust research
activities among researchers.

Another factor is the strength of the link to the (commercial) market. If this
link is strong, much of the information is too valuable for researchers to spread it
informally, inhibiting the use of ICTs.

As an additional condition, Walsh and Bayma (1996f) mention the size of a
research field. They believe that in large research fields many researchers are
unknown to each other, leading to complications in informal communication. This
would discourage researchers from communicating informally with each other via
ICTs.

Finally, the compatibility of routine working traditions with the use of ICTs is
regarded as important. If it is too difficult for the researcher to integrate ICTs into the
working routine, their usage would be avoided.

Walsh & Bayma (1996f) give some examples of different forms of “computer
network use” focusing primarily on the use of email, but mentioning also the use of
IDGs, e.g. electronic mailing lists and newsgroups utilized by mathematicians.

The arguments of all authors, in principle, might be valid for all kinds of ICTs, if
access to them is available to the researcher. Since access to the great majority of
IDGs is free, these hypotheses may also be able to explain disciplinary differences in
the prevalence of IDG use. The findings of other empirical studies, however, cast
doubt on the potential generality of the arguments.

The common view is to regard researchers in the natural sciences, especially
physicists, as the most sophisticated users of new ICTs (see Goodman et al. 1994).
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For example, some studies note that at the beginning of the 1990s email use among
physicists was very prevalent (Merz 1998b; Walsh and Bayma 1996f). A study of 26
US institutes belonging to the Association of Jesuit Colleges and Universities found
that the proportion of users of computer-mediated communication tools (CMC tools)
among faculty in chemistry was higher than among faculty in the social sciences and
humanities (Cohen 1996d). Moreover, a study of Scholl et al. (1996c) suggests that at
the beginning of the 1990s German researchers in the natural sciences used email
more often than researchers in the social sciences. At the same time, Merz (1998b)
mentions that only a few theoretical physicists use mailing lists or newsgroups.
Although these studies cannot be used to evaluate the hypotheses systematically, they
suggest an important insight. Within the same discipline different ICTs can be used
completely differently by the same researchers. Although physicists may tend to be
among the most frequent email users, they may tend to be infrequent IDG users.

I regard these findings as a hint to consider very carefully which incentives what
groups of researchers have for using a specific ICT. The interdependence argument of
Walsh & Bayma (1996f) suggests that some researchers use ICTs because they fulfill
specific communication needs (e.g. a need for co-ordination and adjustment that may
be related to the highly interdependent social organization of the field's research
activities). However, this does not imply that all ICTs will be used in the same way. If
some technologies (e.g. pre-print servers in physics) already fulfill this need, then
there are no longer any incentives for the use of another ICT.

As a consequence, I propose to investigate the incentives that researchers may have to
make use of a specific information and communication technology, namely IDGs.
How are such incentives related to the social conditions of a discipline’s
communication system?

IDGs are tools for informal communication between researchers. Although informal
communication is important in every discipline (Meadows 1974; Wolek and Griffith
1974), there are strong disciplinary differences in informal communication practices
(Whitley 1984; Becher 1989; Garvey, Lin, and Nelson 1979). In some disciplines the
scope of problems is strictly limited (e.g. in physics), leading to a highly efficient
informal communication system, where most participants have few difficulties in
identifying their required communication partners. Other disciplines have a very
broad or vaguely defined range of problems, with many research niches, which are
very difficult to overview. Becher (1989) coined for this distinction the term "people-
to-problem-ratio". Fields with a low "people-to-problem-ratio" are difficult to
overview. "The scatter of problems characteristic of a loosely structured knowledge
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domain is reflected in the dispersion of literature across a wide range and variety of
sources, whereas tightly structured knowledge tends toward concentration in
relatively few journals" (Becher 1989: 102). This distinction is clearly related to what
Kling & McKim (2000a) call the concentration of communication channels.

Empirical studies have found that the effectiveness of the informal communication
networks in the natural sciences is much higher than in the social sciences (Garvey,
Lin, and Nelson 1979; Cole and Cole 1968). Social sciences are regarded as having a
less strictly defined range of problems and therefore as having a lower concentration
of communication channels than the hard sciences (Becher 1989). The range of
problems, in turn, is related to the researcher's information needs (Mote 1962; Wilson
2000).

I find it surprising that the discussion about the modern ICTs completely neglects
these classical findings in the sociology of science/information science. They provide
a hint as to the benefits that some ICTs could have for disciplines with a low
concentration of communication channels (journals). Since IDGs are intended for
informal discussion, including questions and answers about the research domain, one
expectation of the researcher can be that IDG use provides information to help orient
himself in a research domain that is otherwise difficult to overview. If the hope of
obtaining orienting information is one of the motivations for the initial use of IDGs,
then it can be understood why physicists, who often do research in areas that are less
difficult to overview, tend to have less strong a need for IDGs than, for example,
historians. The informal communication system of physicists with its highly
concentrated communication channels already fits well with this communication need.
On the other hand, some social scientists and researchers in the humanities, many of
whom may work in areas difficult to overview, tend to experience a need for more
concentrated communication channels which can reduce existing deficiencies in their
communication system.

The conclusion is contrary to what the extension of Kling & McKim’s (2000a)
analysis to IDGs implies. Whereas the "trust argument", expanded to include IDGs,
supposes a negative association between the visibility of the research projects and the
use of IDGs by researchers, the argument based on differential communication needs
implies a positive association.
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4.2.2 The hypotheses to be tested

Before specifying the hypotheses, I first would like to clarify the relation between the
underlying arguments to make clear what the mechanisms are. Kling & McKim's
(2000a) second argument concerning the number of journals in a field is an
application of the first, more general argument about its visibility, since the second
argument refers explicitly to the first one ("visibility") as the underlying mechanism.
Walsh & Bayma (1996f) partly seem to indicate that some of their arguments rest on
the same mechanisms specified by Kling & McKim (2000a), although they use a
different terminology. The argument concerning the "link to the commercial market"
is very similar to what Kling & McKim (2000a) term "the industrial integration" of a
field. Accordingly, the underlying mechanism for both arguments is the (second kind
of) trust problem of the sender. Since Walsh & Bayma (1996f) justify their "field size
argument" with the insufficient degree of mutual awareness and the high anonymity
among researchers in a large field, this argument is based on Kling & McKim's
(2000a) "visibility" mechanism. Accordingly, it assumes that more
awareness/visibility enhances the emergence of trust, which decreases communication
problems and thereby stimulates the use of ICTs.

The other two arguments of Walsh & Bayma (1996f) concerning the interdependence
and the compatibility between working traditions and ICT use do not rely on the idea
that trust problems inhibit the use of ICTs. Rather, they introduce certain
communication needs of researchers that result in ICTs with high benefits and low
costs of use being favored. Researchers working in highly interdependent research
fields can obtain extra benefits and researchers having working routines that make the
use of ICTs difficult to integrate experience extra costs.

As a result of this discussion, the hypothesized underlying mechanisms can be
summarized as follows.

higher visibility less trust problems (Kling and McKim 2000a; Walsh

and Bayma 1996f)

higher commercialization more trust problems (Kling and McKim 2000a; Walsh

and Bayma 1996f)

higher project costs either more or less trust problems (Kling and McKim

2000a)
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higher interdependence more communication benefits through informal

communication via ICTs (Walsh and Bayma 1996f)

higher compatibility less communication costs for informal communication

via ICTs (Walsh and Bayma 1996f)

lower visibility greater communication benefits through informal

communication via IDGs (Matzat 2000)

The first 'trust argument' and the last 'communication needs argument' imply contrary
predictions with regard to the use of IDGs. The predictions implied by the third
argument are unclear until one has more information concerning the differential sub-
effects. Since such information was not available in this study, this hypothesis cannot
be tested. To summarize, this study tests the following two 'trust hypotheses' and three
'communication needs hypotheses'.31

Trust hypothesis 1: The higher the visibility of the research projects in a field, the

more likely the researcher will make use of IDGs.

Trust hypothesis 2: The higher the commercial relevance of a researcher's work, the

less likely the researcher will make use of IDGs.

Communication needs hypothesis 1: The more interdependent the researcher's work is

with other researchers' work, the more likely the researcher will make use of IDGs.

Communication needs hypothesis 2: The better the compatibility of routine work

traditions with the use of ICTs, the more likely the researcher will make use of IDGs.

Communication needs hypothesis 3: The lower the visibility of the research in a field,

the more likely the researcher will make use of IDGs.

The use of a new information and communication technology depends, of course, on
many other conditions. Numerous studies about the diffusion of innovations have
shown that social influences mediated through one's colleagues' use of innovations
have an impact on the use of new technologies (Rogers 1995). Since this is not a
"diffusion of innovation study", such influences are taken into account only as control
variables. Studies in information science and the sociology of science have shown that
the researcher's information behavior may depend on his/her degree of research
activity (e.g. Price and Beaver 1966), his/her prominence, and the quality of the

                                                          
31 These hypotheses, of course, are not necessarily those that the two above-mentioned groups of
authors had in mind when they formulated their ideas. Rather, they form the simplest specifications of
their ideas if they are expanded to the realm of informal communication by IDGs.
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university department (Cole and Cole 1968). Other analysts' comments suggest that
differences in the socialization processes of young researchers have an impact on
disciplinary differences in communication behavior (Borden et al. 1992). Attitudes of
researchers with respect to the use of computers might thus be of influence. Moreover,
hypothesis 2 claims that the emergence of trust problems through commercial
competition is a barrier for IDG use. Since other forms of competition for scholarly
status also play a dominant role in the research system (Edge 1990; Hagstrom 1974;
Gaston 1971), one should control for non-commercial competition that may inhibit
IDG use. Part of the disciplinary differences in the prevalence of IDG use might be
explained through these variables. Since the theories claim a direct impact of the
specified conditions, the hypotheses are tested while controlling for the other potential
impact factors.

4.3 The Data

4.3.1 The Design of the Study and the Measurements

This study tests the five hypotheses using data obtained with the help of a postal
questionnaire sent to a random sample of English and Dutch university researchers in
the following eight different disciplines in the humanities, the social, and the natural
sciences. The so-called offline data set used in this chapter is described in chapter 2.

•  History •  Mathematics
•  Sociology •  Mechanical Engineering
•  Management Science •  Chemistry

•  Economics •  Physics

The study population consists of researchers, including Ph.D. students and
postdoctoral researchers, who are doing research at a university department in the
Netherlands or England within one of these eight disciplines. I chose all 13
universities within the Netherlands. Within England 23 universities were randomly
selected. Within every selected university I chose all departments that belong to one
of the 8 disciplines.32 Within every selected department a random sample of
researchers was taken.
                                                          
32 Among the larger disciplines with more than one department at the same university, only those
departments were selected which cover some core research areas within that discipline (see the
appendix for details).
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The data were collected from September 1998 until March 1999. A total of 1063 out
of 2688 researchers returned a usable questionnaire (~ 40%). Filling in the
questionnaire took approximately 45-60 minutes. Details of the data collection and
descriptive information can be found in Chapter 2.1 and Chapter 3. For testing the
hypotheses, however, a subsample of the respondents of the so-called offline data set
is adequate (see below).

The questionnaire contained items relating to the general communication behavior of
the researchers, questions about their contact networks, their use of IDGs and other
computer-mediated communication tools (CMC tools), and their research activities.
Moreover, I asked whether the researcher had an email connection, as the technical
precondition for IDG use, and included a number of questions that were especially
related to the researcher’s main disciplinary field.

The theoretical elaboration in section 2 showed that empirical tests of the different
theories have to relate different “levels of analysis” to each other. The disciplinary
differences can depend on features of other levels, namely the individual researcher,
the university department, the research field, and, at least in principle, on other
features at the level of the disciplines. The interesting theories focus especially on
explanatory factors at the level of the research field. Existing preliminary empirical
tests (see Walsh et al. 2000) suggest that the research field may exert its impact
through the researcher’s perceptions of the field’s features. As a consequence, this
study analyzes the impact of the social organization of research fields in the way this
organization is perceived by the individual researcher.33 Potential effects of
departments are taken into account, although they are not of primary interest here.

Main Explanatory Variables:
To measure the visibility of the researcher's work in a field, this analysis makes use of
the argument of Kling & McKim (2000a) which states that when a few journals in a
field contain the majority of important studies, the research work of this field is more
likely to be visible than when the research output of a field is usually published in
numerous specialized journals. This analysis assumes that the higher the number of
journals potentially relevant for publication in a field, the less visible is the work of
the field. The questionnaire contained three relevant questions that asked the

                                                          
33 This is in accordance with the approach that some of the authors (Walsh et al. 2000) have used to test
their hypotheses. It avoids the use of statistical multi-level models (see, e.g., Goldstein 1995) that use a
crossed classification of individuals, departments, research fields, and disciplines that would be
difficult to handle in this case.
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respondent ... "[w]hat is the total number of journals in which articles relevant for your research
field are likely to appear?", "[h]ow many journals did you consider as potentially relevant to publish in
one of them your last article in your research field?", and "[h]ow many journals do you consider as

potentially relevant to publish in one of them your next article in your research field?" The more
journals a researcher considers as potentially relevant for his publication, the more
journals tend to be relevant for similar publications of other researchers in the field,
which makes the research of the others less visible to him. The answer distributions
for all questions were skewed with a number of extreme outliers. Moreover,
approximately 40% of the answers to every question were clustered within two
answer categories (10 and 20 journals for the first question, and 3 and 5 journals for
the second and third questions), whereas the rest of the answers were either outside or
between these values. The three variables were recoded and then combined by using
the first factor of a factor analysis (see the appendix for details).

Interdependence was measured with the help of the following three questions (7-point
Likert scales). "How important in your research field is the ... [1] ...early reading of other
researchers’ pre-prints? [2] ...regular personal communication (face-to-face, letters, personal emails

etc.) with other researchers? [3] regular attendance of conferences?". The more interdependent
the researcher's work is with other researchers' work, the more important are these
methods of communication. The first factor resulting from a factor analysis of the
three answers is used to measure interdependence between the work of researchers.

Commercialization was measured via the question "[h]ow strongly does control over new
information and findings in your research field have commercial consequences?".

The compatibility of routine working traditions with the use of CMC tools is only
vaguely defined by Walsh & Bayma (1996f). They mention technical limitations, such
as difficulties in sending photos and drawings by email, which in the meantime have
been overcome by the end of the 1990s. Additionally they argue that “[r]elated to this
compatibility thesis is the idea that those who use CMC are those who use computers
for other tasks” (Walsh and Bayma 1996f: 692). Therefore the compatibility was
measured with the help of two proxies that are cognitive and behavioral indicators for
how easy/difficult it is for a researcher to integrate IDG use in his working routine.
The first variable consists of answers to the question "[w]hen you compare your knowledge
about the use of computer software with the knowledge of other university researchers within and

outside your own discipline, what is your subjective assessment of this knowledge?". The answer
categories varied between "below average" and "above average". A behavioral proxy for
the difficulty of integrating IDG use in one's working routine is simply the use of
other CMC tools. The more a researcher is familiar with the application of other CMC
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tools, the more easy the integration. The questionnaire contained the following
questions. "On how many days per week do you -on average- use a computer / communicate by E-
Mail / read a 'World-Wide-Web-page' / use the file transfer protocol (ftp) to copy data from another

computer for professional reasons?" The answers to these four separately asked questions
were scaled on a seven point Likert scale using half-days as the unit of measurement.
A factor analysis resulted in one factor with an eigenvalue larger than one, which is
taken as a behavioral proxy for the compatibility.34

Additionally, a number of control variables are used in the multivariate data analyses
to ensure that the associations between the explanatory variables on the one hand and
IDG use on the other hand are not spurious. The reader can find the details in the
appendix.

Dependent Variable:
The respondent had to answer a question asking whether he or she is subscribed as a
member to a mailing list or regularly reads the messages of at least one newsgroup for
professional reasons. Moreover, those who were not members and did not use
newsgroups had to indicate whether they had been mailing list members or had used
newsgroups regularly in the past. The dependent variable consists of a dummy
variable which indicates whether the respondent either is or has been an IDG user.35

The data showed that approximately 5% of the researchers had initially started to
make use of an IDG, but had later left it. Since the leaving of an IDG is at least to
some extent dependent on its quality and on the individual time restrictions of the
researcher, it is more natural to test the hypotheses in this way. The hypotheses
predict that some aspects of a research field influence the researcher's decision to start
using IDGs. If in some fields more researchers start using IDGs then it is also possible
that in these fields more researchers decide to stop using IDGs. The test of the
hypotheses, however, should not confuse these two effects.36

                                                          
34 Whereas the first association between the cognitive indicator and the use of IDGs can be interpreted
only in one direction (good general software knowledge facilitates IDG use), the second association
might also be interpreted as bi-directional. I decided that this disadvantage had to be tolerated in the
empirical tests due to two reasons. 1. It ensures a stricter test of the other three mechanisms which are
more directly related to properties of the research field and therefore of most interest. 2. It concerns
only one of two indicators and no better alternative measure was available. Finally, as the most
important point, the results with regard to the validity of the compatibility argument are unequivocal
(see section 4). Therefore, this disadvantage does not restrict the interpretation of the results.
35 Since it is of more interest to explain differences between users and nonusers than to explain
differences in the intensity of use (e.g. number of used IDGs), only a dummy variable is used.
36 At first glance, it appears somewhat awkward to test whether the current use of other CMC tools and
current software knowledge have an effect on the present and past use of IDGs. Subsequently, this "
compatibility hypothesis" is additionally tested by looking only at the effects on current IDG use.
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To test the hypotheses adequately only a subgroup of the original sample need be
used. According to the hypotheses the specified conditions should have an impact on
the researcher’s decision whether to make use of IDGs or not. As a consequence, the
predictions are valid only for those researchers who have an email connection and
have heard of the existence of IDGs so that they can decide whether to use them. This
led to the exclusion of n1=281 respondents. Additionally, the respondents must have a
considerable amount of research experience to be able to judge the concentration of
journals in their field. This study fulfills this necessity by including only those
researchers who had at least one publication in their research field and who were
involved in an ongoing project in it. This leaves a sample size of n2=533. Moreover,
77 of these respondents had to be removed because they filled in a shortened
questionnaire version that did not include all relevant items. This excluded subgroup
(n=77) does not differ from the used sample of 456 respondents with regard to the use
of IDGs (p=0.23). For the multivariate tests of the hypotheses in section 4, an
additional 37 respondents were excluded because of missing values in single control
variables, leaving a sample size of n=409 for these empirical tests. The reported
significance levels in the tables that test directed hypotheses are based on one-tailed
tests. The other significance levels reported in the text are based on two-tailed tests,
unless otherwise mentioned.

4.3.2 Disciplinary Differences: Descriptive Findings

Table 4.1 shows the proportion of researchers in the whole sample who had ever used
an IDG, categorized by discipline.

Table 4.1: Proportion of past or present IDG users in the 8 disciplines of the

      complete sample*

1  History p=.257     N=140

2  Management Science p =.378    N=119

3  Sociology p =.377    N=138

4  Economics p =.314    N=140

5  Mechanical Engineering p =.291    N=79

6  Mathematics p =.362    N=127

7  Chemistry p =.167    N=156

8  Physics p =.154    N=149

    Total p =.282   N=1048

N=number of respondents with non-missing values
*: 15 respondents with missing values
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Mathematics, sociology, and management science are the disciplines with the largest
proportions of past or present IDG users. Historians, economists, and mechanical
engineers are somewhere in the middle with regard to the prevalence of IDG use,
whereas physicists and chemists used them rather infrequently. The use of IDGs does
not differ between English or Dutch researchers (t=0.84, p=0.40), nor between men
and women (t=0.03, p=0.97). It does not depend on one’s formal position in the
university hierarchy (χ2=2.53, df=4, p=0.67) nor on one’s prominence (χ2=9.23, df=6,
p=0.16).

The differences in IDG use are partly due to disciplinary differences in the
distribution of email connections and information about the existence of IDGs, as
table 4.2 shows.

Table 4.2: Proportion of past or present IDG users in the 8 disciplines for n=782

      researchers*

1  History p =  .389   N = 90

2  Management Science p =  .454   N = 97

3  Sociology p =  .468   N = 109

4 Economics p =  .389   N = 113

5 Mechanical Engineering p =  .434   N= 53

6 Mathematics p =  .449   N = 98

7  Chemistry p =  .235   N = 102

8  Physics p =  .200   N = 110

Total p =  .372   N = 772

*:researchers with email connection and knowledge about the existence of IDGs
N=number of respondents with non-missing values;  10 respondents with missing values

Table 4.2 shows the proportion of IDG users by discipline for those researchers who
have an email connection and have heard about the possibility of using IDGs. The
ordinal ranking of the disciplines according to the prevalence of IDG use does not
differ from the ranking of the whole sample, although both variables obviously have a
significant effect on the use of IDGs (both p<0.01).

Finally, table 4.3 shows the proportion by discipline of IDG users in the sample that is
adequate for testing the hypotheses (n=409). This is the subgroup of researchers who



98                                                                      Chapter 4                                                                           

had at least one publication, who were actively carrying out research in their field at
the time of the data collection, neglecting those respondents who had missing values.

Table 4.3: Proportion of past or present IDG users in the 8 disciplines for n=409

      Researchers

1  History P =.372 N =43

2  Management Science P =.556 N =45

3  Sociology P =.526 N =57

4  Economics P =.449 N =49

5  Mechanical Engineering P =.462 N =26

6  Mathematics P =.339 N =56

7  Chemistry P =.250 N =60

8  Physics P =.123 N =73

Total P =.362 N =409

    N=number of respondents with non-missing values

Although the disciplinary differences in this group are not the same as in the two
larger groups shown in table 4.1 and table 4.2, the most remarkable differences did
not change. Researchers in physics and chemistry make use of IDGs rather
infrequently, whereas among researchers in sociology and management science IDG
use is most prevalent. These disparities in IDG use between the 8 disciplines, as
shown in table 4.3, are the phenomena that the 5 hypotheses claim to explain. They
relate them to certain disciplinary differences in the communication system.
Differences in these aspects of the communication system, that is disciplinary
differences in the independent variables, are shown in the following table 4.4.

The numbers in Table 4.4 confirm by and large what is known from other studies of

the scholarly communication system. Thereby, they strengthen the trust in the validity

of the used measures. The work of researchers in physics is the most interdependent

and the work of historians the least. Researchers in management science and

sociology work clearly less interdependently than the average researcher in the

sample. Chemists work slightly less interdependently, whereas researchers in

mechanical engineering, economics and mathematics work more interdependently

than the average researcher in the sample.
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Table 4.4: Disciplinary Differences in the four independent variables

Discipline Inter-
dependency

dispersion of
communication

channels

degree of
commerciali-

zation

use of
CMC
tools

Knowledge
about

computer
software

N

1  History Mean -.33 .25 .42 -.20 .07 43
2 Management
   Science Mean -.05 .43 2.27 .29 .42 45

3  Sociology Mean -.11 .03 1.28 .19 .49 57
4  Economics Mean .38 .38 1.27 .45 .82 49
5 Mechanical
   Engineering Mean .19 -.64 3.69 .11 .85 26

6 Mathematics Mean .36 .003 1.39 .18 .71 56
7  Chemistry Mean .003 -.04 3.11 -.19 .55 60
8  Physics Mean .45 -.47 2.14 .59 .85 73
Total Mean .13 -.01 1.89 .20 .60 409
     N=number of respondents with no missing values; mean=arithmetic mean

The concentration of communication channels is greatest in mechanical engineering
and physics, whereas researchers in management science, economics and history face
more dispersed communication channels. Researchers in sociology and chemistry face
a slightly greater dispersion, whereas mathematicians face a slightly lesser dispersion.
The commercial consequences of the research findings are regarded as largest within
mechanical engineering, chemistry and management science and as smallest within
history. The use of CMC tools is most prevalent in physics and economics and least
prevalent in history and chemistry. Knowledge about computer software is most
positively self-evaluated within physics, mechanical engineering, economics and
mathematics. Historians evaluated their knowledge the least positively.

The univariate distributions of these variables do not yet allow any conclusion about
the validity of the hypotheses. Historians, for example, use CMC tools less often,
which should be a barrier for the use of IDGs. At the same time their research findings
have the least commercial consequences, which should stimulate IDG use. In the
following section multiple logistic regression analyses are used to distinguish between
these different simultaneous effects. Moreover, to ensure that the hypothesized effects
are not due to differences between departments, additional 2-level logistic regression
analyses are applied.

4.4 The Results

The first analysis of Table 4.5A shows the bivariate associations between IDG use on
the one hand and the independent variables on the other hand. It makes clear whether
differences in the independent variables are positively or negatively associated with
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IDG use and whether the association is of statistical significance. In this analysis only
the degree of interdependence, commercialization, and dispersion of the
communication channels have a significant bivariate association with the use of IDGs.
Table 4.5B examines to what extent the probability of IDG use is simultaneously
dependent on the five variables that are specified by the five hypotheses to be tested.
It shows the results of a multiple logistic regression analysis.

Table 4.5A: bivariate correlation (Pearson’s r) between IDG use and the five

independent variables (n=409)

Variable r (bivariate)  p
Commercialization -.10 .021
Interdependence -.12 .010
Dispersion of
communication channels .16 <.001

CMC use .07 .085
Software knowledge .06 .114

Table 4.5B: multiple logistic regression of IDG use (n=409)

Variable B (multivariate) S.E. t p
Commercialization -.10 .060 1.68 .047
Interdependence -.34 .138 2.49 .007
Dispersion of
communication channels .37 .122 3.03 .002

CMC use .16 .122 1.32 .094
Software knowledge .10 .079 1.23 .109

                     Model-χ2=22.911, df=5, p=.0004, n=409, constant not shown; one-sided p-values shown

The results of this first multivariate test reveal the following. The past or present use
of IDGs neither depends on the use of other CMC tools nor on knowledge about
software. As a consequence, the communication needs hypothesis 2 does not find
support. Moreover, the effect of the degree of commercial relevance of the research
findings finds marginal significance when controlled for the simultaneous effects of
the other independent variables. The bivariate association in table 4.5a shows that
researchers in fields whose findings have a high commercial relevance use IDGs less
often, as the trust hypothesis 2 states. The effects of the interdependence and the
dispersion of communication channels, however, can explain part of this association.
Fields where findings have a high commercial relevance are also fields with a high
degree of interdependence and a low dispersion of the communication channels (see
Appendix 4.2). The commercial relevance itself shows a marginally significant effect,
when these associations between the independent variables are controlled. As a
preliminary result, trust hypothesis 2 is weakly supported by this data.
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The degree of interdependence shows a significant effect when controlled for the
effects of the other independent variables. The effect, however, is negative. That is,
the more the researcher regards his activities in his research field as interdependent
with the activities of other researchers, the less often he makes use of IDGs. This is
contrary to communication needs hypothesis 1, which therefore must be rejected.

Finally, the dispersion of the communication channels of a journal shows a significant
effect on the use of IDGs. The more dispersed the communication channels of a field
are, the more researchers make use of IDGs. This is in accordance with the
communication needs hypothesis 3 and contradicts the trust hypothesis 1.

As a result of the first multivariate test, only the communication needs hypothesis 3
finds preliminary support; trust hypothesis 2 is weakly supported, while trust
hypothesis 1 and communication needs hypothesis 1 are contradicted. The evidence
relating to the other hypotheses is non-significant. None of the other hypotheses can
explain the disciplinary differences in the use of IDGs.

To find out whether the effect of the dispersion of communication channels is due to
the mechanism specified by the communication needs hypothesis 3, and to test more
rigorously the effect of commercialization supposed by trust hypothesis 2, the
analyses include a number of additional control variables as mentioned in section
4.2.2. I first include some variables that in other research have been shown to be
relevant predictors of the information behavior of researchers (see Table 4.6).

Table 4.6 shows that only one of the control variables has a marginally significant
effect on the use of IDGs, namely competition. Researchers who are more concerned
about the competition between scholars make use of IDGs slightly less often. More
importantly, researchers with a lower degree of interdependence and those who are
involved in a field with more dispersed communication channels use IDGs more
often. These effects are not due to influences of the other control variables; rather,
they keep their significance. The effect of commercialization loses its significance
when the analysis controls for the effects of other influence factors. As a consequence,
trust hypothesis 2 about the effect of commercialization is not supported by the data.
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Table 4.6: multiple logistic regression of IDG use with control variables relevant

for the researcher's information behavior (n=409)

Variable B S.E. t p
Commercialization -.09 .062 1.37 .085
Interdependence -.38 .145 2.61 .005
Dispersion of
communication channels .34 .127 2.72 .003

CMC use .12 .126 .93 .180
Software knowledge .03 .098 .32 .37
PC attitude .24 .146 1.62 .053
Conferences .06 .047 1.34 .091
Competition -.20 .116 1.71 .044
Papers .02 .036 .56 .275
Department Rank* -.27 .242 1.12 .132

        Model-χ2= 32.415, df=10, p=.0003, n=409, constant not shown; one-sided p-values shown, 
       *: department rank is a property of the whole department, not the individual respondent; its
        standard error is  underestimated in this analysis; the conclusions, however, are not influenced by this (see e.g.,
         Goldstein 1995)

In the following step two different kinds of controls are added. Firstly, studies about
the diffusion of innovations have shown that the use of new technologies is dependent
on their spread in one's social network (Rogers 1995). Two kinds of networks can be
important for a researcher. Both, the researcher's colleagues in the university
department, and his/her other national or international communication partners with
whom (s)he regularly exchanges new information have an impact on his/her
information behavior (Crane 1972). As a consequence, the following analysis checks
whether the hypothesized effect of the dispersion of communication channels goes
beyond such network effects.37

Secondly, other unknown differences between the eight disciplines might be
important for differences in the prevalence of IDG use. Because the communication
need hypothesis 3 supposes a direct effect of the dispersion of communication
channels, this effect should continue to stimulate the use of IDGs when it is controlled
for differences in the means between the disciplines.

The procedure for controlling for network effects should be explained in more detail.
One way to control for these effects is to include the number of colleagues within the
respondent's department who use IDGs, in addition to the proportion of IDG users
among the respondent's five most important discussion partners outside the university

                                                          
37 Since the proportion of colleagues who are IDG users might also be dependent on properties of the
research field, for example the dispersion/concentration of communication channels, this is a strong test
of the original communication needs hypothesis 3.
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department as control variables. This, however, has two disadvantages. Firstly, it can
be the case that the respondent's use of IDGs increases the likelihood of IDG use
within his/her network. As a consequence, introducing the network variables
straightforwardly runs the risk that part of the variance of IDG use that has to be
explained by the other independent variables is held constant due to the network
variables. Secondly, and more importantly, the colleagues within the respondent's
department who use IDGs are part of the sample. Therefore, the independent variable
‘number of departmental colleagues who use IDGs’ might be correlated with the
residuals.

To avoid these difficulties, Table 4.7 shows the results of two different multilevel
models. In model 1, a two-level model is specified with researchers as level 1
elements clustered within departments as level 2 elements. Additional control
variables for disciplinary differences are included. Since model 1 is a multilevel
model that specifies differences between departments as varying, it takes into account
that a researcher's decision to use IDGs may be influenced by colleagues within his
department who use IDGs. Since the two-level structure takes into account that there
are two levels of variance (between researchers and between departments) it avoids
the two disadvantages that a simple 1-level model would have. At the same time, it
only takes into account potential network effects within the department. To take into
account the potential effect of the use of IDGs by the respondent's colleagues outside
the department, the variable ‘proportion of IDG users among the respondent’s
external communication partners’ is added as an additional control variable in model
2. Consequently, to take into account these network effects, model 2 runs the risk of
controlling “too much” of the variance.

The values in table 4.7 show four results that are most notable. Firstly, the effects of
the dispersion of communication channels and of the interdependence are still
significant. The more dispersed the communication channels or the lower the degree
of interdependence, the more likely that the researcher starts using IDGs. The effects
are independent of those that any of the other control variables have. Moreover, the
model specifications of Model 1 and Model 2 take into account any potential social
influence mechanisms within the department. The results of Model 2 additionally
show that these effects cannot be explained by social network influences of colleagues
outside the department since the effects are significant in both models. These findings
support the claim of communication need hypothesis 3. At the same time, the reason
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for the negative association between the degree of interdependence and the use of
IDGs remains unclear.38

Table 4.7: multiple 2-level logistic regression of IDG use with extensive control

variables (n=409)

Model 1 Model 2

Variable Estimated

value
S.E.

Estimated

value
S.E.

Individual level effects:

Dispersion of communication channels 0.258* 0.139 0.33* 0.147
Interdependence -0.304** 0.159 -0.44** 0.170
Commercialization -0.122 0.076 -0.074 0.080
CMC use 0.145 0.139 0.103 0.146
Software knowledge 0.052 0.103 0.056 0.109
Control Variables:
Group level effects:

Department Rank -0.362 0.255 -0.309 0.269
Management Science 2.016** 0.516 1.75** 0.534
Chemistry 0.914* 0.523 0.636 0.554
Economics 1.486** 0.497 1.314** 0.517
History 1.082* 0.546 0.900 0.576
Mathematics 1.273** 0.485 0.947* 0.513
Mechanical Engineering 2.250** 0.585 2.148** 0.601
Sociology 1.836** 0.485 1.629** 0.507
Individual level effects:

PC attitude 0.227 0.150 0.241 0.161
Conferences 0.069 0.051 0.061 0.510
Competition -0.079 0.125 -0.123 0.133
Papers 0.028 0.040 0.029 0.043
additional network control variable:

Proportion of IDG users among one's
external communication partners --- --- 2.86** 0.497

*: p<=.05    **: p<=.01 (one-sided)

  N=409    n=160
τ 2

0 = 0.05 (0.19) τ 2
0 =0.24 (0.21)

N: level 1 sample size (number of individuals); n: level 2 sample size (number of
groups); τ 2

0 : level 2 variance of the intercept

                                                          
38 The negative association does not disappear when the group of researchers who work most
interdependently and most frequently use pre-print servers, namely physicists, is removed from the
sample.
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Secondly, the explanatory and control variables leave a large number of disciplinary
differences in the prevalence of IDG use unexplained. Even if we take into account
that the shown p-values are one-sided, many of the dummy variables indicate that the
difference in the prevalence of IDG use in Physics compared to IDG use in the other
discipines is still significant. Researchers in Management Science, Economics,
Mechanical Engineering and Sociology use IDGs more often than researchers in
physics, even when disciplinary differences with regard to the concentration of
communication channels, to the degree of interdependence and to social network
influences in addition to other individual differences are controlled.39

Thirdly, the social influence mechanisms seem to play an important role. The effect of
the proportion of external colleagues who use IDGs is highly significant. The higher
the proportion of IDG users among one's communication partners, the higher the
probability of one's own IDG use. Whatever the causal direction and the exact
mechanism, to some extent the use of IDGs is mediated through the researcher's social
networks.40

As a fourth point, the effects of the other theoretically interesting variables, namely
CMC use, software knowledge, and commercialization are not significant. Moreover,
none of the other control variables has a significant effect.

The evidence for the communication need hypothesis supports the idea that an
incentive for the use of IDGs is the hope of receiving information that facilitates
obtaining an overview of research areas that are otherwise difficult to oversee.
However, the hypothesis and the data leave open the question of whether such
information is really given to the researchers in a satisfactory manner. Rather, it
underlines the communication deficiencies that exist in some research areas.

It would be interesting to find out whether the hypothesis can not only explain
whether researchers start to use an IDG, but also whether they continue to use them.
Table 4.8 shows the results of a 2-level multiple logistic regression on the probability
of being a current IDG user.

                                                          
39 I mention here only disciplinary differences that are significant for a two-sided p-value of .05 since
no assumption about the sign of the differences is made.
40 Appendix 4.3 shows the 1-level model that supports these conclusions.
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Table 4.8: multiple 2-level logistic regression of being a current IDG user

(n=409)

Model 1 Model 2

Variable Estimated

value
S.E.

Estimated

value
S.E.

Individual level effects:

Dispersion of communication channels 0.150 0.160 0.236 0.177
Interdependence -0.291 0.181 -0.528** 0.200
Commercialization -0.158* 0.090 -0.093 0.097
CMC use 0.289 0.183 0.266 0.178
Software knowledge 0.003 0.12 -0.011 0.127
Control Variables:
Group level effects:

Department Rank -0.33 0.31 -0.255 0.338
Management Science 3.06** 0.72 2.719** 0.756
Chemistry 1.43* 0.74 1.064 0.810
Economics 1.49** 0.497 2.257** 0.737
History 1.85* 0.74 1.663* 0.791
Mathematics 1.88** 0.69 1.470* 0.744
Mechanical Engineering 2.72** 0.78 2.650** 0.819
Sociology 2.65** 0.69 2.442** 0.734
Individual level effects:

PC attitude 0.291* 0.172 0.336* 0.191
Conferences 0.069 0.055 0.061 0.055
Competition 0.01 0.14 -0.054 0.156
Papers 0.011 0.047 0.005 0.054
additional network control variable:

Proportion of IDG users among one's
external communication partners --- --- 3.502** 0.562

*: p<=.05    **: p<=.01 (one-sided)

  N=409    n=160
τ 2

0 = 0.67 (0.32) τ 2
0 =0.715 (0.370)

N: level 1 sample size (number of individuals); n: level 2 sample size (number of
groups); τ 2

0 : level 2 variance of the intercept

Four results are most notable. Firstly, the dispersion of communication channels does
not have a significant effect on the probability of being a current IDG user when
controlled for a number of other influencing factors. Secondly, the degree of
interdependence is only marginally associated with being a current IDG user
(p=.054). When the network effect of the proportion of the respondent’s other
colleagues who use IDGs is additionally included, the effect of interdependence is



                                  Social Networks and Cooperation in Electronic Communities                           107

clearly significant (p<.01, see the column ‘Model 2’). Researchers whose projects are
more interdependent with other research projects may tend to have a smaller
probability of being a current user. Thirdly, researchers who assess that their findings
have stronger commercial consequences tend to have a smaller probability of being a
current user (p=.04). This effect, however, loses its significance when the ‘external’
social network effect is also controlled for (see the column ‘Model 2’). Since the
causal direction of this network effect is ambiguous, this finding cannot
straightforwardly be interpreted as weakening the support for the hypothesis that
commercialization has a negative effect on being a current user. The data of Table 4.8
allow no unambiguous evaluation of this hypothesis concerning current IDG use.
Fourthly, the effects of the other variables, that is, CMC use and software knowledge,
do not reach significance.

The results presented in Tables 4.5-4.8 make the following clear. The predictions with
regard to the effects of interdependence and the compatibility between working
routines and CMC use are not supported by the data. That is, communication needs
hypotheses 1 and 2 are not supported. Moreover, it is not true that researchers in fields
with a larger dispersion of communication channels tend to avoid using IDGs. As a
consequence, trust hypothesis 1 does not find support either.

However, researchers in fields with a low degree of visibility, that is a high dispersion
of communication channels, have incentives to start using an IDG because they hope
to obtain orienting information, as predicted by the communication needs hypothesis
3. The positive association between the dispersion of communication channels and
initial IDG use remains significant in all uni- and multivariate analyses, which
strongly supports communication need hypothesis 3.

At the same time, these researchers do not necessarily continue with their use of
IDGs. It may either be the case that the information benefits are not large enough or
that the costs of use are too high for some of the researchers who were initially
motivated to start using IDGs. This interpretation is in accordance with other findings
presented in Chapter 3 that show that the most prevalent benefits of IDGs are contact
benefits, although some information benefits are also received.

Although researchers in fields with higher commercial relevance tend to start using
IDGs somewhat more often, the multivariate analyses show that this cannot be
regarded as a causal effect. A higher degree of commercialization does not inhibit the
initial use of IDGs, and hence this finding does not support the trust hypothesis 2.
Additional analyses provide somewhat ambiguous evidence for the potential effect of
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commercialization on being a current IDG user. While commercialization does not
inhibit the initial use of IDGs, as the original trust hypothesis 2 states, it may be that
commercialization decreases the likelihood of continued IDG use.

Additional analyses such as those presented in Chapter 3 show that researchers in
fields with a high degree of commercialization do not profit more or less from IDGs
than researchers in fields with a low degree of commercialization (results not
presented here). Moreover, the degree of communication41 in their used IDGs is not
significantly smaller than that in IDGs used by researchers in fields with a low degree
of commercialization (t=-1.17, df=190, 2-sided p=.25). This weakens the idea that the
potential effect could be explained by problems of trust between IDG users. Future
research is required to find out more about this potential effect and how it might be
explained.

Moreover, the data reveal a negative association between the degree of
interdependence and initial IDG use, contrary to what is expected in the literature.
The association between interdependence and current IDG use is also negative, but is
only on the border of significance. Further research is required to find out whether
such a negative association may be found more often and what it might mean.

4.5 Summary and Conclusions

This paper tests empirically the often-stated claim that the successful use of a new
information and communication technology (ICT) is dependent on the social context
of its use. Different hypotheses argue that the use of specific ICTs by researchers is
dependent on aspects of the social organization of the communication systems within
disciplines. As a consequence, such hypotheses might be able to explain disciplinary
differences in the use of Internet Discussion Groups (IDGs), if they are broadened
appropriately.

The hypotheses, when expanded to include the realm of IDGs, can be contrasted
according to the mechanisms that they specify by which disciplinary differences in the
communication systems affect the decision of a researcher whether to make use of
IDGs. On the one hand, some hypotheses argue that trust problems inhibit the use of
IDGs by researchers. The degree of trust problems, in turn, depends on different
conditions within the scholarly communication system (Kling and McKim 2000a). On
                                                          
41 The degree of communication was measured by the IDG index described in Chapter 3 (see ‘index of
the opportunities offered by IDGs’ in Appendix 3.1).
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the other hand, it is argued that disciplinary differences in the communication systems
lead to different communication needs. The existence of specific communication
needs, in turn, gives incentives to start using IDGs (Walsh and Bayma 1996f; Matzat
2000).

Data on the use of Internet Discussion Groups (IDGs) by English and Dutch
university researchers in the humanities, the social and the natural sciences give the
opportunity to evaluate these hypotheses. The data show that more researchers in the
social sciences and humanities, on average, make use of IDGs than researchers in the
natural sciences. The proportion of IDG users is lowest among researchers in physics
and chemistry. It is highest among researchers in management science and sociology.

The testing of the hypotheses using multivariate data analyses yielded six notable
results. Firstly, the "trust hypotheses" did not find convincing support in the data.
Only the degree of commercialization has a weak negative association with the
decision to start using IDGs. However, multivariate analyses did not yield convincing
evidence for the assumption that this is a causal effect.

Secondly, one of the tested "communication needs hypotheses" found support.
Researchers who work in fields where research projects have a low visibility, i.e.,
researchers in fields with a high dispersion of communication channels (journals),
have a higher likelihood of starting to use IDGs. The underlying argument is that they
have a special incentive to start using IDGs because they hope to obtain some
orienting information through the use of IDGs. This effect found strong support in all
analyses.

Thirdly, the degree of interdependency is negatively associated with the initial use of
IDGs. Since a positive association is expected in the literature, the stability and
relative strength of this unexpected effect is remarkable.

Fourth, a large number of disciplinary differences in the prevalence of IDG use are
still unexplained. After controlling for differences in the theoretically interesting
variables, many of the disciplinary differences were still significant.

Fifth, although researchers who work in research fields with a low degree of visibility
have special incentives to start using IDGs, this does not mean that they have a higher
likelihood of continuing to use IDGs. The communication needs hypothesis can
explain why researchers start using IDGs. This, however, does not imply that they
continue to use them.
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Sixth, although commercialization does not inhibit the initial use of IDGs, as one of
the trust hypotheses implies, it may have a negative effect on the continuation of IDG
use. The evidence for this effect, however, is ambiguous. Moreover, the potential
mechanism is unclear. Researchers in fields with a higher degree of
commercialization do not profit less from IDGs than researchers in fields with a lower
degree. This is contrary to what the corresponding trust hypothesis supposes.

Where do these results leave us with respect to the claim that the use of ICTs in the
scholarly communication system is dependent on the social context of its use? How
should we evaluate the idea that trust problems or differential communication needs
have an impact on disciplinary differences in the use of information and
communication technologies?

For the case of Internet Discussion Groups, the results make clear that the impact of
the social context is, at best, only partly understood. More theory is needed about how
disciplinary differences in the communication systems may have an impact on the use
of IDGs.

Moreover, the data demonstrate that a general claim that trust problems inhibit the use
of information and communication technologies would not be supported. It may be
true that the use of other information and communication technologies is more
inhibited by trust problems. Future empirical research on other ICTs is needed to
show whether this is the case.

Independently of the relevance of trust problems, the results underline the importance
of another idea about how the social organization of a disciplinary communication
system affects the use of ICTs. The dispersion of communication channels (journals)
in a research field gives incentives to make use of IDGs. The underlying argument is
that researchers hope to gain orienting information about the field, that would
otherwise be difficult to obtain. A low degree of visibility in research fields thus
creates a special communication need.

Additionally, the paper shows that it is important to make a distinction between
different kinds of information and communication technologies. Physicists may be
among the most frequent users of pre-print servers. At the same time, they are among
the least frequent users of Internet Discussion Groups.
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If we believe that trust problems are of importance for understanding disciplinary
differences in the use of ICTs, then the question emerges as to how the findings of this
paper can be brought in accordance with the idea that trust problems do matter. It
might be a good strategy for future research to realize that different ICTs have
different potentials for trust problems. The usual information transfer in Internet
Discussion Groups is characterized by answers and questions that may be helpful. The
large majority of information items have no secrecy value. Accordingly, Internet
Discussion Groups have a low trust problem potential. Pre-print servers are tools for
the exchange of written information that is new and that has a preliminary, informal
status. Since the information transfer conducted by this tool is based on items
consisting of new papers (not emails about topics already known to the academic
community), the trust problem potential of pre-print servers should be higher than for
Internet Discussion Groups. Moreover, electronic journals, used as a tool for
information transfer and communication in the research community, should have a
higher trust problem potential than pre-print servers. The information transfer of this
tool is based on official publications that have a formal status. Their value depends
directly on the trustworthiness of the editorial committee and the reviewers. The
higher the trust problem potential of an ICT, the stronger might be the inhibiting
effects of those conditions that strengthen the trust problem (see section 2). Future
research is needed to show whether it is useful to make a distinction between different
trust problem potentials of ICTs in order to integrate research findings on the use of
different kinds of ICTs.

Additionally, future research is required to find out whether some of the ambiguous
findings of these analyses can be replicated in other studies. Firstly, the (negative)
association between the degree of interdependence and the use of IDGs is worthy of
additional research. Secondly, it should be examined whether commercialization of a
research field is related to the termination of IDG use. More theory is then needed to
explain these findings.

As a final point, the findings have clear implications for the design and application of
new ICTs in the research system. The data show that the degree of visibility of the
research fields in the social sciences and humanities is, on average, much lower than
in the hard sciences. ICTs that fulfill the special communication needs of researchers
in these fields could lessen important deficiencies of the scholarly communication
system. Orienting functions, however, need not be restricted to Internet Discussion
Groups. Professional scholarly web-sites and multifunctional research portals that are
designed with an eye on a specific group of researchers as a target group can also
include such functions. They might help to close gaps between the different scholarly
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communication practices. By doing so, designers take into account that their products
have to fit in with the social environment of their users. This insight might not only
improve the efficiency of the scholarly communication system, but may also make the
conduct of research as a common undertaking more pleasant.
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Appendix Chapter 4:

Appendix 4.1: The measurement of the variables:

Dependent variable:
After a short description of mailing lists and newsgroups as Internet Discussion
Groups the respondent was asked "[a]re you subscribed as a member of a discussion
group (or do you read regularly the messages of at least one Usenet-newsgroup)
because of professional reasons?" and "[h]ave you ever been a member of a
discussion group in the past (or did you read regularly the messages of at least one
Usenet-newsgroup?" The main dependent variable (past or present use of IDGs) is
coded as one if one the questions was answered with 'yes'.

Independent variables:

Dispersion/concentration of communication channels: The answers to three questions
are used. "What is the total number of journals in which articles relevant for your
research field are likely to appear?", "[h]ow many journals did you consider as
potentially relevant to publish in one of them your last article in your research
field?", and "[h]ow many journals do you consider as potentially relevant to publish
in one of them your next article in your research field?" The last two questions had to
be answered only by researchers who had already published at least one article in
their field or who had an ongoing project in the research field. The answer
distributions for all questions were skewed with a number of extreme outliers.
Moreover, approximately 40% of the answers to every question were clustered within
two answer categories (10 and 20 journals for the first question, and 3 and 5 journals
for the second and third questions), whereas the rest of the answers were either
outside or between these values. The three variables were re-coded in such a way that
the middle categories included the modal answers, to ensure that the univariate
distributions of the three variables are approximately normal. The re-coded variables
were combined by using the first factor that emerged as the only factor with an
eigenvalue larger than one in a factor analysis. This factor explains 51% of the
variance of the items (Kaiser-Meyer-Olkin (KMO) measure of sampling
adequacy=.65).

Interdependence was measured with the help of self-estimates on seven point Likert
scales to the following three questions. "How important is in your research field the ...
[1] ...early reading of other researchers pre-prints? [2] ...regular personal
communication (face-to-face, letters, personal emails etc.) with other researchers?
[3] regular attendance of conferences?". The more interdependent the researcher's
work is with other researchers' work, the more important these methods of
communication are for the researcher. The first and only factor with an eigenvalue
larger than one resulting from a factor analysis of the three answers is used to measure
interdependence between the work of researchers. It can explain 43.2% of the
variance in the three answer distributions (KMO measure of sampling adequacy=.67).

The measurement of the other explanatory variables is described in the paper.
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Control variables:
Conference participation: “How often did you attend conferences and official
scientific meetings during the last 12 months?”
Written research output (papers): “How many research papers did you write
(published and unpublished papers including those articles already mentioned)
during the last 12 months?”
Prominence: “How well known is your work within your most important field of
research?” (seven point Likert scale)
Competition: "Researchers are sometimes anticipated by others in the presentation of
research findings. That is, after they have started to work on a problem, another
researcher publishes its solution. ... How concerned are you that you might be
anticipated in your current research?" The respondent could choose between 5
answer categories.
PC attitudes: The first factor measuring "computer liking" of the Computer Anxiety
Scale (CAS) developed by Loyd and Gressard (1984c) was used, since this measure
has proven to be useful in different samples (see Bandalos and Benson 1990 for the
details). The factor analysis resulted in one factor with an eigenvalue larger than one
which can explain 44.5% of the variance of the seven used items (KMO measure of
sampling adequacy=.81).
Department ranking: I constructed an indicator in the following way. Every
respondent was ranked within his discipline according to the number of manuscripts
reviewed for a journal during the previous 12 months, the number of conferences
visited, the number of research papers written, and his prominence. These discipline-
specific ranking variables were combined in a factor analysis. For every department
the mean factor score was taken.
Network variables:
Number of IDG users among the respondent's department: "From how many
researchers in your university department do you know that they use such Internet
Discussion Groups?"
Proportion of IDG users among the 5 most important discussion partners: "If you
discuss any parts of your research sometimes with national or international
colleagues outside of your own department, please write down the number of such
colleagues who strongly influence your own research through these questions." ...
"Do some of these colleagues use Internet Discussion Groups? Think about at most 5
external colleagues who are most influential on your research through these
discussions."

Appendix 4.2: Bivariate Correlations

Table 1: Bivariate correlations between the independent variables

Commercialization Inter-
dependence

dispersion of
communication

channels

CMC
use

Knowledge
about

computer
software

Commercialization 1.00 .079 -.085 .047 .025
Interdependence .079 1.000 -.003 .199(**) .056
dispersion of -.085 -.003 1.00 .057 -.095
CMC use .047 .199(**) .057 1.00 .295(**)
Knowledge about .025 .056 -.095 .295(**) 1.00

**: Correlation is significant at the 0.01 level (2-tailed).
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Table 2: Bivariate correlations between IDG use and the control variables

IDG
use

PC attitude Conferences competition Papers Rank Prominence

IDG user 1.00 .076 .075 -.12(*) .03 -.04 -.059
PC attitude .076 1.00 -.17(**) .04 -.056 .003 -.071
Conferences .075 -.17(**) 1.00 -.018 .29(**) .07 .12(*)
Competition -.12(*) .04 -.02 1.00 .06 .05 .03
Papers .03 -.06 .29(**) .06 1.00 .27(**) .33(**)
Rank -.04 .00 .07 .05 .27 1.00 .29
Prominence -.06 -.07 .12(*) .03 .33(**) .29(**) 1.00

*:   Correlation is significant at the 0.05 level (2-tailed).
**: Correlation is significant at the 0.01 level (2-tailed).

Appendix 4.3:

Table 4.7.2: 1-level logistic regression analysis with the number of departmental

colleagues using IDG and the Proportion of IDG users among one's external

communication partners as control variables

Variable B S.E. t p
Dispersion of communication
channels .30 .151 1.99 .024

Interdependence -.44 .172 2.58 .005
Commercialization -.06 .082 .70 .241
CMC use .08 .151 .53 .299
Software knowledge .07 .111 .62 .270
Control variables
PC attitude .21 .163 1.26 .104
Conferences .08 .053 1.43 .074
Competition -.10 .137 .74 .227
Papers .03 .043 .60 .274
Department Rank -.37 .277 1.34 .090
Network control variables
Number of departmental colleagues
using IDGs .16 .045 3.61 <.001

Proportion of IDG users among one's
external communication partners 2.26 .508 4.45 <.001

Other disciplinary heterogeneities*
Management Science 1.82 .574 3.17 .001
Chemistry .96 .587 1.63 .070
Economics 1.63 .560 2.90 .002
History 1.01 .616 1.64 .050
Mathematics 1.07 .565 1.89 .029
Mechanical Engineering 2.24 .646 3.46 <.001
Sociology 1.85 .547 3.38 <.001

                 Model-χ2=125.872, df=19, p=.0000, n=409, constant not shown, one-sided p-values shown
                 *:Physics as the baseline category
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The findings support the conclusions drawn in the text. The effects of the dispersion
of communication channels and interdependence are significant. Both network effects
are significant. Other disciplinary differences remain significant. Other control
variables show no significant effects. The analysis of Table 4.8.1 does not make use
of a multilevel analysis to control for departmental network effects. It takes the
subjectively perceived number of colleagues who use IDGs as an indicator for the
potential strength of this network effect, which may be more reliable than the
proportion of departmental IDG users estimated from the sample data in the
multilevel model. While these results are in accordance with the findings and
conclusions drawn in the text, the 1-level-model has the disadvantage that the
residuals may be correlated with one of the independent variables, namely the number
of departmental colleagues who use IDGs. Taken together, these findings strengthen
the support for communication needs hypothesis 3 about the positive effect of the
dispersion of communication channels on the decision to start using IDGs.

Table 4.8.2: 1-level logistic regression of present IDG use

Variable B S.E. T P
Commercialization -.04 .091 1.16 .33
Interdependence -.52 .188 2.79 .003
Dispersion of communication channels .17 .164 1.03 .15
CMC use .20 .167 1.16 .12
Software knowledge .01 .121 .09 .47
Control variables
PC attitude .23 .178 1.28 .10
Department Rank -.25 .30 .84 .20
Conferences .08 .056 1.46 .07
Competition .01 .149 .06 .47
Papers -.01 .050 .18 .43
Other disciplinary heterogeneities*
Management Science 2.97 .800 3.71 <.001
Chemistry 1.77 .835 2.12 .017
Economics 2.92 .801 3.65 <.001
History 2.11 .840 2.51 .006
Mathematics 1.92 .805 2.38 .008
Mechanical Engineering 2.80 .868 3.30 <.001
Sociology 2.81 .786 3.58 <.001
Network control variables
Proportion of IDG users among one's
external communication partners 2.49 .511 4.87 <.001

Number of departmental colleagues
using IDGs .19 .046 4.22 <.001

                Model-χ2=144.096, df=19, p=.0000, n=409, Constant not shown; one-sided p-values shown
                *:Physics as the baseline category

Table 4.8.2 presents, in an analogous way to Table 4.7.2, the results of a 1-level
logistic regression analysis on the probability of being a current IDG user. When all
control variables are included in the 1-level model, only the negative association
between interdependency and being a current IDG user is significant. This supports
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the finding of Table 4.8 (Model 2), which showed that the effect of commercialization
on being a current IDG user loses its significance when the model controls for the
social network effects. At the same time, the disadvantages that the model has do not
allow this finding to be interpreted as disconfirming the hypothesis that the degree of
commercialization has a negative causal effect on being a current IDG user.

Additional multilevel analyses (not presented here) show that the found effects
presented in Table 4.7 and Table 4.8 are not due to group level effects. That is, the
(potential) effects of interdependence, commercialization, and the dispersion of
communication channels cannot be explained as being caused by the mean degree of
interdependence, commercialization, or dispersion of communication channels in the
department.
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Part IIB:

Behavioral Models
for Interaction in Electronic Groups

and their Empirical Tests
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This part of the book gives an answer to the question 'what kinds of
incentives steer the interaction in (a crucial kind of) academic electronic
groups?' Do information incentives encourage members to participate
actively in electronic discussions or do social incentives matter more? How

do these incentives influence the group discussion? That is, through which

behavioral mechanisms do they steer the electronic interaction and help to
overcome the problem of cooperation that every group faces when it tries to
maintain a high level of discussion contributions?

The claim of part IIB is that the interaction in international academic
electronic groups is steered by social incentives. Internet Discussion Groups
are embedded in social networks, providing opportunities for the researcher
to enhance his/her reputation within the academic community through active
participation in the Internet Discussion Group. If the electronic group is
embedded in a well-integrated research community, a high level of
discussion contributions can be reached, which means that it succeeds in
the production of a collective good.

Apart from their implications for knowledge management, these findings
demonstrate that, and show how, social networks and the social incentives

they provide steer electronic interaction even in academic settings that are
usually regarded as information-centered. They emphasize the potential
relevance of research on the governance structure of electronic groups in
general -and not only of academic groups- in gaining knowledge about how
to set up an adequate incentive system to overcome problematic social
situations in different kinds of electronic groups.
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Chapter 5

Cooperation in Internet Discussion Groups

Introduction

The findings of Chapter 3 and other research mentioned show that the use of Internet
Discussion Groups (IDGs) does lead to benefits for researchers. In addition, the
results indicate that there are differences between IDGs. Some IDGs may be better
equipped than others to provide the benefits. The question arises of 'what kinds of
IDGs provide more benefits?' Which conditions facilitate IDGs to become an efficient
tool for the transfer of information and for the creation of new contacts between
researchers?

One of the relevant pre-conditions is that there must be a sufficiently large degree of
communication in the group. A large enough degree of communication in the IDG
offers opportunities for researchers to interact with each other such that knowledge
can be shared and contacts can be made (see Chapter 3). It would therefore be
interesting to identify the conditions that influence the frequency of communication
within IDGs and by what mechanisms they do this.

All kinds of electronic groups that try to ensure that a discussion takes place which is
focused on a certain topic face a similar problem. Members have to participate
actively by sending public messages to the whole group. Active participation is costly,
for example, it takes some time and effort to write electronic messages and to send
them. Such costs may be even larger when the discussion is focused on an academic
topic, or if some members ask questions and other members have to spend their time
in providing help and answers. The benefits of a useful group discussion, however,
are gained by all group members regardless of their own contribution to the
discussion. During a discussion within a group every active or passive member
receives the information that was sent by a few members. The researcher may receive
new information and may gain opportunities for the creation of new contacts. At least
every member finds out what the 'state of the art' is. Thus, a sufficiently intensive
group discussion is a collective good for the group (Olson 1965) which is
characterized by the non-excludability of all active and passive members from the
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benefits (Kollock 1998d). A member has some interest in such a discussion, yet it can
often seem even better for him to behave non-cooperatively by saving his time and
letting other members contribute and bear the costs. However, if every member decides
not to contribute, there is no discussion at all. Nevertheless there are discussions of
varying intensities in IDGs and this raises the fundamental question: why do people
contribute at all? Why is it possible for some groups to overcome the problematic social
situation and maintain cooperation to a high degree?

Obviously, this problem is not specific to human cooperation on the Internet. Not only
electronic groups face 'problematic social situations'. Such situations are characterized
by individually rational behavior (non-cooperation, staying passive) leading to
undesired collective outcomes at the group level (Raub 1988; Dawes 1980) 42. There
is a long tradition of sociological research that tries to find out which conditions
facilitate the emergence of human cooperation and thereby social order at the
collective level (Elster 1989; Durkheim 1964).

Whereas one research tradition in sociology takes normative integration in groups and
societies as the given starting point and looks at socialization processes (Durkheim
1964; Parsons 1937), other researchers look at how the diverging interests of
individuals can be reconciled with a desired collective outcome, namely a high degree
of cooperation at the group level (Vanberg 1974). One research strategy is to analyze
how formal and informal incentive structures can be constructed in such a way that
they facilitate the desired collective outcome (see e.g. Vanberg 1994).

A research strategy that looks at the incentive structure is of special importance for
the study of cooperation problems in electronic groups. Electronic groups may be
much more fluid and unstable than groups in organizations. The incentive system in
electronic groups, however, can be influenced and planned ahead more easily than in
many other organizations. It is therefore of theoretical and practical interest to find out
what kind of incentives facilitate the emergence of cooperation, and by which
mechanism this is achieved.

                                                          
42 'Problematic social situations' are situations in which individually rational behavior (a dominant
strategy in game theoretical terms) leads to Pareto inefficient outcomes (Raub 1988). They include the
so-called 'social dilemmas' (Dawes 1980). However, unlike social dilemmas, they do not necessarily
imply that for every actor mutual cooperation leads to a higher payoff than mutual defection.
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Accordingly, this kind of research has two points of interest.

a) It tries to gain insights for the intentional construction of institutions (in this case
Internet Discussion Groups) to facilitate knowledge management and ensure an
efficient transfer of information.

b) It tries to enhance the theoretical understanding of the mechanisms by which
social conditions and social networks support the maintenance of computer-
mediated human cooperation. Such an understanding is of relevance not only for
academic electronic groups.

This chapter tries to answer the question of 'which conditions influence the level of
communication within IDGs?' by presenting existing theories and developing new
explanations of differences in the active participation behavior of university
researchers in IDGs. The next section 5.1 reviews existing theories that have been
applied to this problem and comments briefly on some of their drawbacks for such an
explanation. These theories take into account only the attainment of information
benefits as a motivation for active participation within IDGs. Social psychological
findings on computer-mediated communication in general are then summarized in
section 5.2. These findings indicate that there might also be social incentives for
active participation, as is often stated by other researchers (e.g. Kollock 1998d;
Wellman 1997). Some argue that electronic groups are embedded in "real" social
networks that exist outside of the electronic group and that this embeddedness
influences the interaction within such groups (e.g. Garton, Haythornwaite, and
Wellman 1997; Wellman et al. 1996). However, it is completely unclear how social
networks might influence the interaction in electronic groups. In section 5.3 I take up
this idea and present two new theories that specify different mechanisms through
which the embeddedness in social networks provides social incentives for active
participation. Both theories make use of price theoretical models. According to the
first model, researchers use active participation within academic IDGs as a means of
building up new contacts with other researchers both inside and outside the IDG. The
second model specifies that active participation is motivated by reputation effects. All
theories take membership of an IDG as given.

The degree of communication, that is, the quantity of messages, is not the only
problem faced by IDGs. Sometimes users complain about the quality of the messages
that are sent to their IDG (e.g. Kollock 1998d; Conner 1992c; McCarty 1992). The
embeddedness of academic IDGs in social networks of the research community –this
is another claim of chapters 5 and 6- also has an impact on the quality of the messages
sent to the IDG. Section 5.4 derives hypotheses about such additional benefits and is
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concerned with the problem of user (dis)satisfaction with the quality of the discussion.
Embedded groups not only give their members additional incentives for sending
messages, but also for thinking more carefully about the content of their messages and
whether they fit in with the topic of the IDG. That is, embedded IDGs offer a more
satisfying discussion with regard to some aspects of discussion quality. Section 5.5
summarizes the hypotheses about the relationship between the incentive structure in
academic IDGs and the interaction behavior of the members. The hypotheses are
tested empirically in chapter 6.

5.1. The Collective Good Problem and Information Incentives: the

        Reciprocity Model

The most obvious benefit one can directly obtain through a discussion in an IDG is
information. IDGs are set up to stimulate discussion about a research topic between
academics and to provide a means for information sharing (Mailbase 1999c). Case
studies show that in particular the possibility for information sharing is heavily
utilized through communicating within the IDG. A large proportion of communication
within IDGs does not consist of the discussion or solution of controversial problems.
Instead, it consists of questions and their answers (e.g. Lewenstein 1995a; Rooy 1996;
Tombaugh 1984). Adequate answers to questions are a crucial kind of contribution to
the collective good which consists of the whole discussion.43 After a question has been
sent to the group, the situation is a problematic social situation. Every member has to
decide whether to answer or not. Writing an answer costs some time. A researcher has
some interest in discussion of the question. At the same time, it is better for him to let
other members send public answers to the IDG and hence save his own time. Why do
some IDGs succeed in producing a high enough number of answers? The answers to this
question can be grouped into three theoretical approaches. The characterization of the
situation as a problematic social situation44 is the starting point for the three theories to be
reviewed.

                                                          
43 More precisely, from the point of view of information an adequate discussion is a pure public good,
because no rivalry in consumption is involved (its consumption by any member does not reduce the
benefit available to others) and non-exclusive (Weimer and Vining 1992).
44 In this section, for simplicity, no distinction is made between 'good' and 'bad' replies to questions.
Section 5.4 will relax this assumption. Moreover, the characterization as a 'problematic social situation'
does not deny that the number of sent messages sometimes may be too high. This characterization
stresses the fact that for avoiding an undesired collective outcome one needs to find out what influences
the active participation behavior of group members.
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Firstly, Kollock & Smith (1996g) discuss Olson's assumption about the role of the group
size. Although these arguments are revealing, they do not (intend to) provide an
explanatory theory because they stay at the macro level and do not specify the
motivational assumptions about the individuals' decision to contribute to the collective
good. The next step, therefore, is to look at two existing theories that do contain such
micro-assumptions and that have been used to explain active participation in IDGs.

The second theory to be discussed is an application of the "critical mass theory" of
Oliver et al. (1985a) to the collective good problem in IDGs. I argue that this approach
cannot be applied to provide an explanation of active participation in IDGs because of
the peculiarity of information as a contribution to the collective good production.

Next, the theory of discretionary data bases (Thorn and Connolly 1987c) is described as
the third theoretical approach at the end of this section. Until now, this is the only theory
that gives such an explanation.

None of these theories were explicitly developed to explain the participation of
researchers in IDGs. Rather, Kollock & Smith (1996g) made some general remarks
about the role of the group size for cooperation within Usenet Newsgroups. The
critical mass theory of interactive media (Markus 1987b) originally explained the
diffusion of interactive media such as email, voice messaging, or computer
conferencing within communities. The theory of discretionary data bases (Thorn and
Connolly 1987c; Connolly and Thorn 1990b) aims at explaining the contribution of
pieces of information to a commonly used data base by its users. These theories were
later used to explain active participation in electronic bulletin board systems (Rafaeli
and LaRose 1993b) in addition to the participation of researchers in scholarly IDGs
(Rojo 1995c). I first summarize these three approaches before I look at the empirical
evidence. At the end of section 5.1 I argue that for empirical and theoretical reasons,
alternative answers to the question 'why do some IDGs succeed in producing a high
enough number of answers' must be developed.

The group size hypothesis is the starting point for the collective good theory. It states
that "...the larger the group, the less it will further its common interests" (Olson 1965:
36). Thus, an obvious hypothesis is that the larger the group size, the lower the level
of the production of the collective good. Empirical evidence shows that this is not
always true for collective good problems (e.g. Oliver and Marwell 1988). Nor does
this seem to be true for IDGs (e.g. Rojo and Ragsdale 1997a: Table 5).
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Kollock & Smith (1996g) believe that the underlying reasons that may justify Olson's
statement under some conditions do not hold for IDGs. (They only refer to Usenet-
Newsgroups, but their reasoning applies equally to Mailing Lists.) Three reasons are
usually mentioned that may justify Olson's hypothesis. In larger groups it is easier to
free-ride, because 1.) negative effects of a member’s free-riding are spread over a
larger number of people, 2.) anonymity of free-riders becomes more likely and 3.) the
costs of organizing and coordination increase.45 Kollock & Smith (1996g) argue
correctly that for Newsgroups these three conditions no longer hold. At the same time,
this seems to imply that group size doesn’t matter at all, which is not true either.

The relationship between group size and the production of the collective good can be
clarified by realizing that the costs of this production do not depend on the group size.
Sending 10 emails to an IDG costs the contributors the same amount of time whether
there are 50 or 500 free-riders. If the costs of the collective good production are
completely independent of the number of group members who profit from it, the
collective good has a "pure jointness of supply”46. For such goods, in general a
positive effect of the group size on the level of production is expected. "In general, the
irrelevance of group size for individuals' decisions when there is pure jointness of
supply translates into a positive effect of group size on (1) the probability that
someone in a group will provide the good, and (2) the total amount of contributions
from the group" (Oliver and Marwell 1988: 3). This argument has something to offer.
Intuitively it is more the case in large than in small groups that one would expect to
receive at least some answers to a question - whatever the reasons for the
contributions may be. Empirical evidence also shows positive associations between
group size and the number of contributions (e.g. Rojo and Ragsdale 1997a: Table 5).

However, this still leaves open the question of why researchers do contribute,
although they do not gain from their own contributions. The arguments above only
refer to the number of contributions within a whole IDG and not to individual
contribution rates. For theoretical and practical reasons it is important to explain
individual differences. The following two theories try to address this issue.

Rojo (1995c) tried to explain the active participation of researchers within IDGs by
hypotheses of the "critical mass theory" (Oliver, Marwell, and Teixeira 1985a). The

                                                          
45 See also Raub & Voss (1981: 197f) who come to similar conclusions with regard to the mechanisms
underlying the group size hypothesis.
46 The term "jointness of supply" is described in different ways in the literature. Here it is described in
terms of the costs of production (Oliver, Marwell, and Teixeira 1985a: 2). Other authors (e.g. Barry and
Hardin 1982) describe the term as a synonym for the fact that there is no rivalry involved in
consumption.
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theory of the critical mass47 is a general theory that predicts the level of the production
of a public good within a group of actors. Its hypotheses are based on the outcomes of
simulation results that in turn rest on the underlying assumptions.

The starting point for the model is a group of actors who are interested in a collective
good. Every actor has to decide whether to contribute or not. If he contributes, he
must decide about the level of his contribution. A contribution implies that the actor
has to bear some costs. The level of production of the collective good is dependent on
the magnitude of the resources contributed by the whole group. The amount of
available resources and the degree of interest in the collective good can differ between
actors. Oliver et al. (1985a) distinguished between two kinds of independent variables
that explain the production of the collective good: the shape of the production
function and the degree of heterogeneity of interests and resources in the group.

The production function relates the contributed resources to changes in the level of the
produced collective good. In general, two kinds of production functions are
distinguished: decelerating (concave) and accelerating (convex) functions. In cases
with decelerating production functions, initial contributions generate considerable
returns, whereas every additional unit of contributed resources has only decreasing
marginal returns (see Figure 1a). Conversely, in cases with accelerating production
functions the first contributions show only small effects. Every additional unit of the
contributed resources generates increasing marginal returns (see Figure 1b).

Figure 1a: Decelerating Production Function   Figure 1b: Accelerating Production Function

    level of production     level of production

             0 contributions        0         contributions

An important simplifying model assumption is that every actor has full information,
which means that he knows the shape of the production function and the amount of
                                                          
47 The term "critical mass" originally comes from physics and is used as an analogy in the realm of
collective good problems. Here it refers to a small number of active contributors within a group who
contribute heavily to the collective good. Thereby the "critical mass" solves the starting problems of the
group and initiates a process that leads automatically to the production of the collective good. This is
seen as a characteristic of many solutions of collective good problems (ibid.: 524).



130                                                                    Chapter 5                                                                           

resources that has been contributed by the other group members. There is some
common standard of comparison for the costs of the actors and the value of the
collective good. In addition, every actor maximizes his expected outcome through his
decision to cooperate or to defect. Actors make their decisions sequentially (Oliver,
Marwell, and Teixeira 1985a: 526).

The simulation results showed that an increasing heterogeneity of the group members'
interests in the collective good leads to an increasing level of production of the
collective good. This holds for both kinds of production functions. The existence of
some highly interested individuals ensures that some contributions take place
independently of the shape of the production function. However, the effect of
increasing heterogeneity of the group members' resources is dependent on the shape
of the production function. Under accelerating production functions resource
heterogeneity increases the level of production. The existence of highly resourceful
actors ensures that the initial contributions take place because these individuals can
contribute so much that the more favorable regions of the production function are
reached. This induces additional contributions from other actors. In situations of
decelerating production functions, resource heterogeneity shows no effects (Oliver,
Marwell, and Teixeira 1985a).

Markus (1987b) uses these results to explain the diffusion of interactive media such as
email within communities. According to Markus (1987b) the early usage of email can
be seen as a kind of public good. Early users solve initial problems that might
otherwise have existed for later users. However, they obtain only small benefits,
because only a few other people can be reached with this medium. Early users also
increase the potential benefits of later users, because later users can reach more people
by email. Therefore, Markus (1987b) argues that email use can be seen as a kind of
public good with an accelerating production function. Rojo (1995c) transfers these
ideas to the domain of IDG usage. In particular, she argues that the higher the
heterogeneity of interests and resources within IDGs, the higher the number of regular
contributors (ibid., chapter 1 and 2).

The arguments leading to this hypothesis have, in my opinion, two flaws. Firstly, in
IDGs the production function is not accelerating. Although the exact shape of the
production function may be debatable, there are good reasons to believe that after
some point in time there are decreasing marginal returns from every additional
discussion contribution during the discussion of a certain topic. Looking at the total
degree of communication over different topics, there is a threshold above which a
kind of „information overload“ sets in and the production function decelerates. Even
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in the range before this threshold, it is unclear why there should be increasing
marginal returns. The effect of resource heterogeneity, however, was only apparent
for accelerating functions.48 Secondly, and more importantly, the model of Oliver et
al. (1985a) assumes that every actor's contribution increases the production level and
that an actor directly obtains additional gains from this increase, although it is
possible that his gains will not offset his costs. As long as there is no net profit, no
actor will contribute. The crucial point is that the peculiarity of information implies
that no contributor gains from the information contained in his own contribution. The
preconditions of the model are not given when the collective good consists of
information. The logic of the critical mass theory cannot be applied to the problem of
contribution within IDGs.49

This is different for the last theory to be reviewed. The main idea of the theory of
discretionary data base is that users may be motivated to contribute because they hope
that they will be rewarded by other users through their reciprocal contributions.

"[A] discretionary data base is a common pool of shared data to which several
participants ... may, if they choose, separately contribute information" (Thorn and
Connolly 1987c: 514). The term "discretionary" was chosen to emphasize that the
contribution of pieces of information that are initially under the control of a single
user is the ‘explanandum’ of the theory. The user can decide on his own whether to
make this information available to the group or not. If he contributes, he must bear
some costs. In addition, he obtains some benefits from every piece of information that
is contributed by other users to the data base. In the simplest case the theory assumes
that the costs are equal for all users and for every piece of information. Each
information item generates on average a benefit b to each user. As long as the costs c
are positive, every user is better off by withholding his information, which is a
"dominant strategy" in game theoretical terms. To the extent that these simple
assumptions reflect real arrangements of data bases, there will be a tendency for every
user to "free ride" on the contributions of other users, as Thorn & Connolly (1987c)
argue.

Nevertheless, according to the theory of discretionary data base, a user can be
motivated to contribute if he hopes that his contribution will induce other users to
                                                          
48 On the other hand, a more elaborate simulation model by Heckathorn (1993: 345) showed that
heterogeneity of resources can also have positive effects on the production level when the production
function is decelerating, as long as the mean resources are not too high. Therefore, it is unclear whether
a positive effect of resource heterogeneity will be apparent in IDGs or not.
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reciprocate cooperation. The authors base their reasoning on the empirical findings of
experiments with iterated prisoner's dilemma games. In a two-person case the second
user immediately knows whether the first user helped or harmed him, and he is able to
reciprocate. Cooperation can be used as a reward, and defection can be used as a
punishment for the other actor’s past behavior. Experimental research in small groups
has shown high rates of contribution being motivated by reciprocity considerations.
Thorn & Connolly (1987c) claim that in a similar way users of a data base are
motivated by a hope for reciprocity. They use their information contribution to reward
the contribution of other users and to be rewarded in the future. The authors’
reasoning is taken from empirical findings, not from a theoretical approach that
specifies under which conditions rational actors will cooperate.

In the following step, the authors relate the hope for reciprocity to a number of group
conditions. They argue that the larger the group of actors, the less easy it is to track
down contribution or withholding by a certain user and to punish or reward
accordingly. If a user rewards a small minority of contributors in a large group, then at
the same time the large majority of free riders are also rewarded. Connolly & Thorn
(1990b) are of the opinion that users of a discretionary data base are motivated to
contribute information because they hope that other users will reward their
information contribution by contributing themselves. However, since rewarding
appropriately does not work so well in larger groups, a large group size will,
according to the authors, reduce the hope for reciprocity and thereby the degree of
reciprocal cooperation. Therefore, it is expected that a larger group size of data base
users will lower the contribution rate (Connolly and Thorn 1990b).

Other researchers have transferred this idea to the realm of IDGs (see e.g. Rafaeli and
LaRose 1993b; Hoffmeister 2000c). These researchers do not explicitly take into
account that it may make a difference whether users know about the group size (such
as many users of a data base in an organization) or not (such as some users of an
IDG). To defend the application of the reciprocity model, such a researcher either has
to assume that IDG users have at least a vague idea about group size, or he might
argue that the group size hypothesis does not necessarily imply that the users are
aware of the group size. According to such a point of view, the rewarding or
punishing of other users by giving or withholding information items may have
objective effects that depend on the group size, but not on whether the information
provider (or withholder) is aware of this size. It is unclear to me whether any such

                                                                                                                                                                     
49 Rojo herself does not give any argument as to why the logic could be applied. She only says that "...
the differential ability to derive benefits or contribute resources increases the likelihood that there will
be some people willing to contribute more than others" (Rojo 1995c: chapter 2.3).
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“justifications” for applying the group size hypothesis are reasonable for defending its
application in the context of IDGs. In any case, such a justification has never been
explicitly given.

Thorn and Connolly (1987c) themselves develop further hypotheses for discretionary
data bases. They argue that larger contribution costs c or a lower value of the
information benefit b will reduce the contribution rate. Moreover, on the assumption
that the hope for reciprocity is an incentive to contribute, the effects of heterogeneity
of users are investigated. Three kinds of heterogeneities are distinguished:
heterogeneity of the average benefit of information provided by different users
("heterogeneity of information quality"), heterogeneity of the benefit that users obtain
from the same piece of information ("heterogeneity of interests"), and heterogeneity
of the contribution costs.50

The theory predicts that the introduction of any of the three kinds of heterogeneity
will lower the contribution rate, because they reduce the hope for reciprocity. For
example, if there are some users with "high quality information" and others with "low
quality information", the exchanges of contributions among the first group of users is
according to Thorn & Connolly (1987c) governed by the hope for reciprocity.
However, a user who contributes high quality information does not receive much of
value in return from users of the second group. The theory of discretionary data bases
claims that his hope for reciprocity and thus his incentive to contribute are reduced.
The user’s reduced contribution rate, in turn, will also reduce the hope for reciprocity
of the other users (Thorn and Connolly 1987c).

A similar line of reasoning is used for the two other predictions (Connolly and Thorn
1990b: 224). This effect of heterogeneity is seen as a peculiarity of a collective good
that consists of information. Everyone profits from a contribution except the
contributor him- or herself.

If the ideas of the reciprocity model are transferred to the realm of IDGs, its
predictions can be summarized in the following 6 hypotheses.

Hypothesis 1: The lower the researcher's costs of contributing public email answers

to the IDG, the higher the probability that the researcher sends public answers to

questions in the Internet Discussion Group.

                                                          
50 Connolly & Thorn (1990b) call these heterogeneities "sender-", "user-", and "cost-asymmetry".
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Hypothesis 2: The higher the expected information benefits for the researcher, the

higher the probability that the researcher sends public answers to questions in the

Internet Discussion Group.

Hypothesis 3: The larger the group size of the DG, the lower the probability that the

researcher sends public answers to questions in the Internet Discussion Group.

Hypothesis 4: The higher the heterogeneity of information quality in the IDG, the

lower the probability that the researcher sends public answers to questions in the

Internet Discussion Group.

Hypothesis 5: The higher the heterogeneity of interest in the information, the lower

the probability that the researcher sends public answers to questions in the Internet

Discussion Group.

Hypothesis 6: The higher the heterogeneity of contribution costs in the IDG, the

lower the probability that the researcher sends public answers to questions in the

Internet Discussion Group.

The empirical evidence for the hypotheses of the reciprocity model is very limited.
Thorn & Connolly (1987c) tested some of their hypotheses experimentally and found
significant negative effects of the heterogeneity of information quality and of
information interests, but a non-significant effect of group size. (They compared
groups of four users with groups of eight users.)

Rafaeli & LaRose (1993b) made use of some ideas of the theory to explain the usage
of public electronic bulletin boards that are accessible via telephone and modem.
However, they did not analyze individual contribution rates. Rather, their dependent
variable is the ratio of the number of files sent within a week to a bulletin board
("number of contributions") to the total number of weekly file transactions. The total
number included the number of contributed as well as the number of taken files by
users. They found only a negligibly small negative effect of group size on this
“contribution level”.51

Hoffmeister (2000c) tested some ideas of the reciprocity model to explain differences
in the individual contribution rates of approximately 900 users of 52 non-academic

                                                          
51 In addition they constructed two indicators that, according to their point of view, are positively
related to the hope of reciprocity: the proportion of content estimated by the board operator as devoted
to non-computer-related topics and the percentage of board users characterized by the board operator as
people "who share knowledge and resources" or people that are "participating in a fair exchange" (ibid.,
285f). Both indicators showed the expected positive effects on the contribution level.
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mailing lists. His dependent variable is the self-reported participation behavior of the
respondents. He showed that the higher the user subjectively perceived the probability
of receiving an answer to a question, the higher the likelihood that his self-reported
number of sent messages was larger than the mean self-reported number of sent
messages for all users. This association was significant while controlling for
knowledge of the user and for the subjective assessment of how great the past
information benefits have been. In addition, in a multivariate analysis the self-reported
expected size of the information benefit was not significantly associated with the self-
reported participation behavior.

Beside the questionable validity of the used indicators, the study of Hoffmeister
(2000c) has one notable limitation. Its sample is biased in favor of those mailing list
members who are active participants. A total of 90% of the respondents were active
participants in their mailing list. However, other research has shown that active
participants constitute only a small minority of all members, the proportion being
approximately 10% in academic mailing lists (Stegbauer and Rausch 2001b).
Therefore, it is open whether the non-significant effect of the (expected) information
benefit is due to the homogeneity of the sample and whether the found effect can be
generalized to a population consisting of both active and passive members.

On the basis of this limited empirical evidence it is difficult to judge whether the
hypotheses will hold for the explanation of researchers' active participation within
IDGs.52

Thus far, the only answer that is offered to the question 'why do they contribute?' is
given by the theory of discretionary data base. They contribute because they hope to
induce contribution from other members through their own effort. This answer has
two serious limitations. The first limitation is related to the external validity of the
experimental findings. The second, more important limitation, concerns the
theoretical foundation of the answer.

Firstly, a large proportion of the discussions within IDGs involve only members who
ask questions and those who answer them. Only a small proportion of the messages
within IDGs consist of discussion contributions that do not include a transfer of
information from one researcher to another (e.g. Rooy 1996). The first group is likely
                                                          
52 Rojo (1995c) also uses the theory of discretionary data base to explain the active participation of
researchers within IDGs. However, her measurements lead to large gaps between the original
theoretical concepts and the indicators that she uses. She interprets, for example, the ratio of the
number of members who assess the IDG content positively to the number of members who give a
negative assessment as the hope of reciprocity within an IDG.
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to consist of researchers with somewhat less knowledge, whereas the other group is
likely to consist of more experienced researchers. Therefore, one would expect that
some amount of heterogeneity is a stimulus and not an obstacle for discussion.
However, precisely this stimulus was excluded under the experimental conditions.53

Secondly, the solution offered to the collective good problem is not completely
satisfactory. According to the reciprocity model users initially have a hope for
reciprocity. They give information to reward the past behavior of other users, and they
withhold information to punish other users who have not contributed in the past.
However, rewarding other members through contributing useful information to the
IDG facilitates the production of the collective good not only directly, but also
indirectly by its rewarding function if we follow the logic of this argument. Thus
every group member profits from rewarding active members. However, the provision
of these rewards also costs time. Why should members not save their time and let
others bear the costs? They will gain the benefits of the rewards, i.e. the future active
participation of the rewarded members, nevertheless. Even if a member thinks that
reciprocal cooperation will induce other members to cooperate in the future, this does
not imply that he feels as obligation to personally reward the past cooperator. Others
could also do the rewarding. The original free-rider problem of contributing is
replaced by a second-order free-rider problem (Coleman 1990c: 270) of rewarding the
past behavior of active members. Therefore, the original question 'why do members
contribute?' still remains unanswered at a higher level.

If this would be the only answer, one must conclude that researchers within IDGs do
not act on the basis of self-interest. One might then be inclined to refer to some
altruistic motivation that induces some researchers to spend their scarce time on
providing help within IDGs. A pro-social attitude such as group attachment might be
a possible motivation (Kollock 1998d).

However, here another strategy is proposed. I argue that structural constraints and
situational conditions that differ between groups of individuals have an impact on the
active participation behavior, independently of whether the individual is motivated by
altruistic or pro-social attitudes. This argument makes use of a general idea of
collective good theory. The peculiarity of information as a benefit prevents the use of
a general collective action theory such as the critical mass theory. However, another
general idea of collective good theory is the idea that there are selective incentives
(Olson 1965), which is sometimes known as the by-product theory (Barry and Hardin
                                                          
53 One should be aware that Connolly & Thorn (1990b) might not have had academic IDGs in mind
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1982). An aspect of electronic communication that is often mentioned, but
nevertheless is completely neglected in practically all empirical analyses of electronic
groups, is the embeddedness of these on-line relationships in "real" social networks
that exist offline (Wellman et al. 1996). My claim is that this embeddedness provides
selective incentives. It is therefore important to analyze "...how third parties affect
communications, how relations off-line affect relations on-line, and how CMC
[computer mediated communication, U.M.] intersects with the structure and
functioning of social systems" (Garton, Haythornwaite, and Wellman 1997).

5.2 Aspects of Computer-Mediated Communication: Anonymity, Status

    and Contacts

Before I present two simple models that show how academic IDGs are embedded in
social networks and how the embeddedness provides selective incentives, it is useful
first to look briefly at some other theoretical and empirical findings of research on
computer mediated communication (CMC). This implies an interruption in the
development of my own argument. The following theoretical approaches do not rely
on any assumption about rational behavior or free riding in the production of a
collective good. Their theoretical background is mostly taken from social psychology
and one of their objects is to find specific ‘qualities’ of computer mediated
communication. Thereby, these findings and approaches provide the ground for the
arguments of the two new models that will take up the discussion about the collective
good and free riding in Section 5.3.

Early CMC research compared the properties of computer mediated communication
to those of face-to-face communication. It was stressed that CMC has a reduced
number of social context cues. Social characteristics such as the status of a message
sender are less easily recognizable. CMC was seen as being less adequate for the
transmission of the emotional qualities of a message. It has been argued that the
feeling that other persons are involved in the communication, the "social presence", is
low for CMC (Short, Williams, and Christie 1976). A number of theories try to
explain the choice of media for interaction on the basis of an assessment of these
kinds of "qualities" possessed by CMC (see Doering 1999: 209ff for an overview).
For example, according to the media richness theory (Daft and Lengel 1986) CMC is
a "leaner" communication medium because it offers less social cues. Thus for

                                                                                                                                                                     
when they developed the theory. Rather, this theory was later applied by others to analyze IDGs.
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professional communication it is preferred to face-to-face-communication only when
the information exchange is socially insensitive and unambiguous (ibid.).

For the present purpose I would like to focus on theories that have implications for the
interaction in electronic groups. I describe the basic ideas of three groups of social-
psychological theories. These approaches have mostly been tested under experimental
conditions. Next, another stream of descriptive research is presented which is related
to the interaction in electronic groups of the Internet or in organizations. The link
between the social-psychological approaches and the non-experimental findings is
only weak. At the end of this section I argue why it is better to make use of other
theories to explain active participation in long-term electronic groups of the Internet.

One of the earliest relevant theories is the so-called cues-filtered-out approach
(Kiesler, Siegel, and McGuire 1984) which is based on the findings of a number of
controlled experiments. These experiments compare interpersonal interaction via
synchronous, text-based computer-mediated communication with face-to-face-
communication. The authors conclude that this form of computer mediated
communication filters out physical and social cues of the sender. This has a number of
effects. On the one hand, CMC tends to foster uninhibited and anti-normative
behavior. People tend to take more extreme viewpoints and opinions, and reaching a
group consensus takes more time than in face-to-face discussions (Kiesler and Sproull
1991). On the other hand, the discussion via CMC tends to be less characterized by
the participants’ status differences (Dubrovsky, Kiesler, and Sethna 1991). Some
experimental findings confirm these claims. However, critics argue that the used
experimental settings control exactly those conditions that vary between electronic
groups of the Internet and that have a strong impact on how people interact via
computer-mediated communication (Stegbauer 1995; Walther 1996h). Moreover,
other experimental evidence has shown that status effects are of considerable
relevance in computer-mediated discussions if the status of the participants is salient
(Weisband, Schneider, and Connolly 1995). A non-experimental case study also
showed that established status differences among discussion participants were
paralleled by different participation frequencies in the electronic discussions of one
group (Saunders, Robey, and Vaverek 1994).

The SIDE model (social identity model of de-individuation effects) analyses whether
and under which conditions group norms influence participation in computer-
mediated communication discussions. Contrary to the cues-filtered-out approach,
Postmes, Spears & Lea (1998c) argue that in situations characterized by a salient
group identity, pre-existing group norms have a strong impact on the members’
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computer-mediated communication behavior. The assumed causal mechanism is that
CMC fosters a de-personalization of the individual’s identity and a strong
identification with the group as long as the member’s individual identity is not
referred to. Empirical evidence for these claims has been found in experimental
settings. The authors admit that these experimental settings do not properly reflect the
conditions that are usually found in electronic groups of the Internet. Non-
experimental research would also be needed (Postmes, Spears, and Lea 1998c).

The SIDE-model stresses the effect of norms. It holds their existence constant in the
experimental setting to find out how their effects vary under different conditions. The
norms are induced by the experimenter. The SIDE model is not very specific about
the non-experimental conditions that facilitate the development of a norm in
electronic groups of the Internet. The only specification of the SIDE model about the
emergence of a norm is related to the duration of the group interaction. It is argued
that a long duration of group interaction leads to consistencies in interaction from
which the emergence of norms is inferred by the members (Postmes, Spears, and Lea
2000).

The social-information processing perspective investigates the claim that text-based
CMC inherently reduces the transmission of social cues, as the cues-filtered-out
approach argues. Walther (1995d;  1996h) claims that impression management plays a
crucial role in CMC. Message senders spend a considerable amount of time to portray
themselves in a favorable way. Message receivers tend to idealize the sender by over-
emphasizing the social cues they receive. These tendencies should be even stronger in
asynchronous CMC situations because of the time lag, which makes message sending
more controllable. Computer-mediated communication can thus be “hyper-personal”,
which means that in CMC humans focus more on the social cues than in face-to-face
interaction. Walther (1996h) argues that the empirical support for the claim that CMC
is impersonal and lacks social cues is based on findings characterized by short-term
interaction. Such short-term interaction is typical for the experimental conditions used
for testing the cues-filtered-out approach. According to Walther (1996h), when
individuals interact on a long-term basis, computer-mediated communication tools
can become a useful medium for the transmission of social cues and for relational
development. These claims find some experimental support (Walther 1995d; Walther
1996h). Utz (2000d) analyzed the development of individual relationships between
users of so-called ‘Multi-User Dungeons’ (MUDs). She found that a user's
transmission of social cues through the use of, for example, 'smileys' increased over
time. Moreover, the degree of transmission of social cues was associated with the
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number of built up friendship relationships with other MUD users. She regards these
findings as support for the claims of the social information processing perspective.

Survey studies of the use of CMC within organizations have shown that the perception
of media qualities is open to social influences (Fulk 1993; Fulk et al. 1987; Fulk,
Schmitz, and Steinfield 1990; Fulk, Schmitz, and Ryu 1995; Contractor and Eisenberg
1990; Contractor, Seibold, and Heller 1996). Field research about Internet groups has
shown that the level of involvement in CMC can be much stronger than was originally
suspected. CMC does not completely prevent the transfer of social cues and emotional
aspects (e.g. Wellman and Gulia 1997; Korenman and Wyatt 1996). The initiation of
such computer-mediated relationships typically rests on the shared interests of the
group members. A longer duration of membership can reduce anonymity and can
even lead to the emergence of behavioral norms (Hiltz and Turoff 1978; Newby 1993;
Walther 1995d; Wellman 1997). Although there is still consensus that CMC reduces
social cues (e.g. Wellman and Gulia 1997, 8), status effects can play a considerable
role (Saunders, Robey, and Vaverek 1994).

To summarize, the social-psychological approaches and empirical findings indicate
that, compared to face-to-face communication, under some conditions status
differences and norms may have a diminished influence on the interaction behavior
during computer-mediated communication if status is not salient and the interaction is
short-term. Under different conditions group identification can take place, norms can
have behavioral effects and status differences play a role in electronic interaction. It is
presently unclear which conditions in non-experimental settings might reflect these
experimental conditions. The timescale of group interaction and the extent of
knowledge about the social characteristics of the members seem to play a crucial role
(Walther 1995d; Saunders, Robey, and Vaverek 1994; Weisband, Schneider, and
Connolly 1995).

Section 5.3 presents a model that builds on these findings and specifies under which
conditions status or reputation within scholarly IDGs play a role and by which
different mechanisms this affects a group’s degree of communication.

Empirical research on academic electronic Internet groups shows a considerable
degree of social inequality in discussion participation. Only a small minority becomes
active in the electronic discussion of mailing lists. In a study of three sociology
mailing lists, Rost (2001a) shows that only 9-15% of the members sent at least one
message within approximately three years. In a study of 12 science & technology
mailing lists the proportion of active participants varies between approximately 10
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and 78%. Only three of the lists have an exceptionally high participation rate of more
than 50% (Zelman and Leydesdorff 1999)54. Stegbauer (2001b), in a study of eight
academic Philosophy mailing lists, shows that approximately 30% of those who were
members for at least 12 months sent at least one message within their first year of
membership. Approximately 20-24% of the long-term members sent at least one
message within the first four months. Moreover, not only do members differ with
regard to the degree of active participation, but an analysis of the interrelatedness of
the sent email messages in an academic mailing list revealed a center-periphery
structure of different subgroups of members. One subgroup of researchers (the center)
had not only a high internal communication density, but was also communicating with
many other sub-groups. Other members either did not communicate or communicated
mostly within the same subgroup (Stegbauer and Rausch 1999). Qualitative research
on the communication in academic mailing lists shows that some researchers use the
sending of email messages strategically to gain recognition or to evoke a sense of
community (Hert 1997). Case studies suggest that the frequency of sending messages
is dependent on the members’ time restrictions and can thus be oscillating. After 1-3
weeks of intensive discussion a sudden break can set in (e.g. Ekeblad 2001).

A look at other research on what motivates electronic group members to share
information with co-members results in a number of potential motivations that have
neither been theoretically elaborated nor rigorously empirically tested. Kollock
(1998d) mentions as possible motivations for active contributions within IDGs
anticipated reciprocity, reputation gains, a sense of efficacy, and altruistic group
attachment. The latter motivation is also stressed by studies in the realm of knowledge
management that focus on the importance of group norms and individual pro-social
attitudes as a pre-condition for overcoming the social dilemma situation (McLure
Wasko and Faraj 2000; Jarvenpaa and Staples 2000). In their study of scholarly IDGs
Rojo & Ragsdale (1997b) distinguish three different modes of use of IDGs: a fishing
for information mode that is based on reciprocity considerations, an enjoying debate
mode that is to some degree non-instrumental, and a social networking mode that
views active participation as a means of creating new contacts. They argue that the
first mode of use was the most often self-reported one among the active participants.
Unfortunately, they did not strictly test hypotheses with regard to these motivations.
Chapter 3 of this study showed that IDGs are indeed used for networking. However, it
is an open question whether interaction inside or outside of the mailing list is used for
this purpose. Hoffmeister (2000c) found significant bivariate associations between the
mailing list members' assessment of the group's potential for making contacts and

                                                          
54 In the last mentioned study the observation duration varied between 18 and 54(!) months.
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gaining status on the one hand and the self-reported participation behavior on the
other hand.55

The empirical findings are thus far too sparse for any conclusions to be drawn about
the prevalence of different kinds of motivations. The studies discuss on the one hand
intrinsic and altruistic motivations (enjoying discussions, a sense of efficacy and
group attachment) and on the other hand more general and instrumental motivations.
To keep things simple, for the theoretical model building in the following section I
concentrate on general, instrumental motivations. Among these general motivations
one can distinguish information needs and social incentives. The information aspect is
elaborated in the reciprocity model of Thorn & Connolly (1987c). Ideas about social
incentives include the concept that active participation might be a means for the
attainment of reputation or for the creation of new contacts. However, neither idea has
ever been elaborated on (see Kollock 1998d; Rojo and Ragsdale 1997b; Hoffmeister
2000c). Under which conditions are there social incentives in IDGs? By which
mechanisms do they influence the active participation behavior of researchers? This
elaboration takes place in the next section, which presents two different models based
on these two ideas.

The models are not based on the social-psychological approaches, because these only
look at the effects of very specific conditions on computer-mediated communication
behavior. They are useful for showing what types of behavioral phenomena are in
principle possible. They are weaker in specifying the exact social or institutional pre-
conditions for these phenomena to appear in non-experimental settings. For the
analysis of the behavioral mechanisms that steer active participation and for
examining their relation to the social-structural conditions of electronic groups it is
therefore better to use more general theoretical models. These models must link the
individuals' motivation for discussion contributions (their goals) with the relevant
social-structural conditions (the individuals' constraints and opportunities) in a
straightforward way (Lindenberg 1991;  1992b).

                                                          
55 In addition, Constant et al. (1994b), in an experimental study on students' attitudes, found that the
students’ self-reported willingness to share information was associated with pro-social attitudes,
reciprocity considerations and (for expertise information) with self-expressive motivations.
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5.3 Social Networks and Active Participation in Internet Discussion

      Groups:  Behavioral Mechanisms steered by Social Incentives

The aim of this chapter is to develop new potential explanations for the differences in
active participation of researchers within IDGs. I follow the idea that the study of
communication in electronic groups should take into account that there are offline
social networks which influence online communication (Wellman 1997) and that
there are social incentives for active participation (Kollock 1998d). In addition, the
proposed models give the following new insights. Firstly, they show how offline
social networks are related to the social incentives and motivations of the individual
for active participation. Secondly, they show by which behavioral mechanisms social-
structural conditions have an impact on the electronic group interaction. In doing so,
they make use of Granovetter’s (1985b) idea about the importance of the social
embeddedness of individual action. The empirical tests of the two social incentive
models and the reciprocity model in Chapter 6 show what kinds of incentives -
information or social incentives - can better explain active participation in academic
IDGs.

Academic IDGs cannot be analyzed adequately without taking into account that they
are part of the larger academic community. The problem of cooperation can be
mitigated by setting social incentives in such a way that the group members’ action is
embedded in structures of social relations (Granovetter 1985b) which are controlled
by the academic community. This network embeddedness will have effects, even if
group members are rational actors who have no direct interest in the well-being of
other IDG users. The important point is to realize that some of these effects can be
used strategically. The embeddedness can be controlled to some extent by the initiator
of the IDG, for example by the way the topic of the IDG is defined. This topic can be
chosen either in a very broad and all-embracing way or in a more restricted way. In
some cases an already existing network of researchers can be drawn into an IDG by
the deliberate selection of a well-defined topic (Conner 1992c).

The two theories which I develop below specify this embeddedness and how it
influences active participation in IDGs. They show that the academic system as a
community is able to influence academic Internet Discussion Groups and the
production of the collective good of such groups.
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The theories explain general regularities of a particular behavior of researchers,
namely the sending of public questions and public answers to the IDG. Since the
sending of public answers is more puzzling than that of public questions, and at the
same time of central importance for the solution of the cooperation problem, the
explanation of the answering behavior is of greater interest here. I do not focus on the
subjective experiences of IDG members. Furthermore, every researcher may have his
own special reason for participation and some IDGs may have peculiarities that other
groups do not have. To find out what common regularities exist over a large variety of
different groups, general simplifying models are used. They stress some important
structural conditions that influence active participation within IDGs in general, but
they neglect special motivations that only some subgroups of users might have.
Moreover, the two models focus on the social incentives that researchers face for
sending messages. The information incentives are either neglected (in the so-called
contact model) or play only a minor role (in the so-called reputation model). To find
out which model is more adequate for explaining active contributions to discussion in
academic IDGs, one must compare these two models and the reciprocity model
empirically, the latter focusing much more on the information incentives.

The two theories employ the arguments of the general price theoretical model.
According to price theory individuals maximize utility by obtaining certain
commodities (Hirshleifer and Glazer 1992). For simplicity the models consider
academic status as the relevant commodity or goal of a researcher. Academic status is
for researchers the most important means of obtaining a form of social approval,
which is regarded as a general goal of human behavior (Lindenberg 1986). In the
sociology of science it is widely agreed that the attainment of status is an important
driving force for researchers (e.g. Bourdieu 1991; Edge 1990; Zuckerman 1988;
Hagstrom 1965). Researchers are thus treated in these models as status maximizers.
They maximize their status by spending their time on two different (baskets of)
commodities that 'produce' status. On the one hand a researcher can pursue ‘usual’
research activities. This comprises routine activities such as reading and writing
papers, conducting a literature search etc. I refer to all these activities as 'customary
academic activity'. This activity basket thus contains a large number of activities that
produce status in different ways. On the other hand a researcher can spend his time on
writing an email and sending it to the academic IDG he uses. How does this help to
produce status, either directly or indirectly? The two price theoretical models differ
with regard to the way they answer this question in detail. They specify different
subgoals of the researcher as the driving forces for active participation in academic
IDGs. According to the contact model a researcher uses his online activity to attract
other researchers’ immediate attention in order to facilitate the making of new
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contacts, which is a necessary ingredient of status attainment. According to the
reputation model a researcher can achieve reputation in his research community by
actively participating in the online discussion. Both models focus on conditions that
change the relative ‘adequacy’ (see below) of one activity basket, namely the sending
of email answers and questions to the IDG, compared to the other activity basket,
namely customary academic activity, for status attainment. As long as these relative
changes are uniform, it does not matter that customary academic activity is made up
of a set of heterogeneous activities. For simplicity, they are all treated as one basket.

Both models use Becker's (1976) theory of social interaction which is a special
version of the general price theoretical model.56 In the standard price theoretical model
the prices and the budget line indicate the actor’s restrictions (see below). The theory
of social interaction takes into account another kind of restriction that affects
behavior. Researchers differ with regard to their basic endowment of the “goods” that
they desire. For example, if a researcher can use his online activity for making new
contacts then the value of his online activity for making new contacts is dependent on
the number of contacts he has already as his “basic endowment”. The theory of social
interaction allows the derivation of further hypotheses about such endowment effects
(see below) that complement the standard price theoretical model.

5.3.1 The Contact Model57

In its simplest form the theory of social interaction assumes that actors i strive for a
single commodity Z that is produced by a single good X and a single characteristic R
that describes a property of other persons (Becker 1976),

Ui = Z(x,R). (1)

The contact model makes use of the idea that research is to a large extent a social
process. It not only consists of writing research papers or books, but also of making
contacts with other researchers for the exchange and discussion of preliminary results
(Hagstrom 1965). For the attainment of status (Z) a researcher not only needs to

                                                          
56 See De Vos (1990d) for the only other application of Becker's theory of social interaction that I know
of.
57 The following descriptions of the models are written for readers who are familiar with sociology or
Internet studies, but not with microeconomics. An economist may find some parts that are included to
increase the understandability of the arguments superfluous. Moreover, an economist may find it easier
to translate terms such as “the value/importance of online activity for gaining status” into “the marginal
product of online activity for the production of status”.
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generate some research results by way of customary academic activities (X), but he
also needs to attract the attention (R) of other researchers.58 Writing and sending an
email to an IDG can be a means of drawing the immediate attention of some
researchers in the research field to one’s own work and research results. This can be
done either by sending a question to an IDG that announces incidentally to the
academic community the problems that one is busy solving, or by reacting to email
questions of other researchers who may be important for one’s own work in the
future. By providing help to colleagues the researcher not only enhances their
willingness to be approached later by himself, but he also makes himself better known
to everyone in the IDG. Sending email questions and answers can be a means of
making a researcher and his own work public and of immediately increasing the
readiness of some others to be contacted. Attracting the immediate online attention of
some other researchers makes it easier to contact some of them inside or outside the
IDG. Since both activities are a means of attracting attention, the model does not
make a distinction between the sending of questions and the sending of answers to
questions.

The immediate attention that a researcher i can attract depends partly on the efforts he
makes within the IDG. In addition, it depends on the number of contacts he has
already created in the past by other means. The degree of immediate attention R can
thus be split up into a part h, that measures the immediate effects of i's own efforts
within the IDG, and a part Di that measures the basic degree of immediate attention he
is already provided with and that needs no additional time investment within the IDG,

R = Di + h.           (2)

He can thus use his time for pursuing a general academic activity X which costs him
on the average some time Px. Alternatively, he can spend his time on sending emails
to the IDG, leading to more immediate attention R and costing on average some time
PR. His time budget constraint can thus be written as

Ii = Px x + PR h (3),

                                                          
58 In Becker’s (1976) original theory of social interaction “x” indicates a good. Here it is used as an
indicator for an activity (basket) that produces utility.
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where Px x represents the total amount of time spent on general academic activities
and PR h represents the total amount of time spent on investments for R.59 Thus, a
researcher's total 'social time income' Si consists not only of the amount of time Ii he
can currently spend on his general academic activity and on attracting more attention,
but also of the time value PR Di of the degree of attention he has already earned in the
past and is presently endowed with.

Si = Ii + PR Di (4)

The researcher maximizes his status by optimally spending his time on X and R, given
his time constraints and the degree of attention Di he has already. These constraints
are given by equations (2) and (3). His choice of the amount of time he spends on the
two input factors for the production of status depends on the relative marginal
products of X and R and on the relative prices of the two input factors. Status is
maximized if the researcher chooses a combination of the two input factors
"customary academic activity" X and "attention" R in such a way that the ratio of their
marginal products is equal to the ratio of their prices. This is expressed by the
following equation,

 Rproduct  marginal
 Xproduct  marginal  = 

 P price marginal
 P price marginal

R

x . (5)

Figure 2 shows this condition graphically. The slope of the output function (bold line)
must be equal to the slope of the budget line in order for the output to be maximized,
otherwise the researcher will reallocate his time in another way such that he reaches a
higher output function.

                                                          
59 Customary academic activity also enlarges a researcher’s network in the long run, therefore enlarging
Di. However, the degree of immediate attention R depends on his online activities h and his basic
endowment Di, which cannot be changed over short periods of time.
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Figure 2: Price effects (adapted from Becker (1976: 258) )

The contact model assumes a decreasing marginal product of the two input factors
which is shown by the bold, concave output lines in Figure 2. However, as argued
below, there are differences in the production functions for distinctive research areas
that reflect some typical disciplinary differences in the importance of collaboration
(see e.g. Becher 1989) and thus in the importance of creating new contacts (see below
Figure 3 and Figure 4). Moreover, a researcher who has already succeeded in
establishing a large number of collegial contacts outside the IDG indeed has a higher
social time income and moves horizontally to the right on the attention axis such that
he reaches a higher budget line (see Figure 5).

Figure 2 shows that for a researcher with only few pre-existing contacts D0, it pays to
spend some time on online networking to increase the degree of attention he attracts
to D0+h0 units. He thereby moves to a higher output curve at point e0. His resulting
total degree of attention is R0.

The degree of online attention h0 that a researcher "purchases", and thereby his degree
of active participation within his IDG, depends on the ratio of the slope of the budget
line to the slope of the production function. Conditions that influence this ratio thus
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have an effect on the degree of active IDG participation. Which conditions have these
effects?

First of all, a member with little experience in email use faces a higher relative price
for his active participation in the IDG.60 A member with little experience in email use
needs more time to formulate his thoughts in an email, especially when he sends his
email to a whole group of other researchers whose attention he intends to attract. He is
less acquainted with how to present himself by email in such a way that others
become aware of him in a favorable way. It takes more time for him to prevent the
possibility that his emails make an unfavorable impression in the mailing list, which
has its rules and behavioral norms that a novice email user is not yet acquainted with.
The relative price of attracting other researchers' immediate attention is lower for a
user with more experience in email use than for a user with less experience. Compare
in Figure 2 the flatter budget line (lower price) with the steeper budget line (higher
price). Accordingly there is a higher degree of substitution of general academic
activity against attention among users who have more email experience than among
users with less email experience. Moreover, an experienced member can attain a
higher output curve and obtain more reputation because his marginal costs for
creating attention are lower. These substitution and output effects increase the degree
of attention he purchases. His equilibrium point in Figure 2 is at e1 which means that
that he acquires extra attention by sending more public emails than a member with
less email experience does (h1>h0).

Research areas differ remarkably with regard to the importance of collaboration and
informal networking. Research within the natural sciences, and also to some degree
within the social sciences, is becoming increasingly specialized. Nevertheless the high
number of researchers in the same field makes it possible to collaborate to gain
mutual benefits. The larger number of sub-fields of a discipline has the effect that
within the same university department very few researchers work in the same research
field. As a consequence, in fast developing disciplines within the natural (and some
social) sciences researchers are almost forced to make contact with colleagues at
remote universities who work in the same field (Noam 1995). For these researchers
collaboration and informal cooperation is very important for their careers. Researchers
within the humanities work in restricted research areas that in general are more slowly
developing than those within other disciplines. Since their research fields are less

                                                          
60 In an earlier version of this paper I proposed taking the duration of membership of the IDG as an
indicator for the price. However, someone who is new to a specific mailing list may have a lot of
experience with computer mediated communication because of his past membership of other mailing
lists.
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dynamic and the number of potential collaborators is minimal, collaboration is not
very beneficial for their careers. They face different restrictions that make the creation
of new contacts a much less productive tool for their academic status, independently
of their individual attitudes and preferences (Becher 1989). A typical production
function for the attainment of status of a researcher in the natural sciences is much
steeper within the range of low levels of purchased attention (see Figure 3b) than the
production function of a researcher within the humanities (see Figure 3a). The
researcher who places more importance on collaboration will invest more time in
making contacts because of the larger marginal product of this activity. Accordingly,
the lower the importance of making contacts, the lower is the degree of immediate
attention striven for within the IDG by a researcher with a given number of contacts.
The model thus predicts a lower degree of active participation for the typical
researcher in the humanities than for the typical researcher in the sciences, given that
they obtain a comparable basic degree of attention Di by other means outside of the
IDG.

The same line of thought leads to a third, at the first sight somewhat surprising
prediction of the contact model. One might expect that, when collaboration is of
minor importance within a research area and thus less is at stake within the IDG, the
corresponding differences in active participation between inexperienced and
experienced email users might be smaller. However, the contact model makes exactly
the opposite prediction. This prediction can be derived with the help of the concept of
the elasticity of substitution. This is the ratio of the percentage change in the relative
quantity of two input factors to the associated percentage change in their relative
prices. Price theory states that there is an inverse relation between the elasticity of
substitution and the curvature of the production function (Baumol 1977). The reader
can see this in Figure 3, which shows the effects of a price change for two researchers
with different curvatures of their production functions for a given output level.
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Figure 3: differences in price elasticity adapted from: Baumol (1977: 288)

Figure 3a shows the situation for a typical researcher within the humanities whose
research environment places less importance on the creation of new contacts, that is, a
researcher who faces a lower marginal product of a new contact for status attainment.
He must attract a high degree of attention in return for his forgone general activity in
order to stay on the same output curve, that is, to receive the same degree of status.
Figure 3b shows the output curve for a researcher in a discipline that places more
importance on new contacts, which means that a new contact has a higher marginal
product for status attainment. He needs to attract much less attention for his forgone
academic activity in order to stay on the same output curve. One can see that, if the
price ratio changes from high to low, one must move less far along the output curve
before the new budget line is tangential to the output curve. The more important are
collaboration and new contacts, the smaller is the substitution effect of changing
prices. If it is important for status attainment to attract the attention of colleagues in a
discipline, then it matters less how much effort and time it may cost to obtain it. The
higher the importance of attracting immediate attention, the less easily the public



152                                                                    Chapter 5                                                                           

online activity is replaced with another activity when the costs of the first activity
increase (Hirshleifer and Glazer 1992: 131). Therefore, changes in these relative costs
have smaller effects on the optimal time allocation. On the aggregated level, the
demand curves for the input factor active IDG participation are as follows for two
groups of researchers whose research environments place a high or low importance on
new contacts.

Figure 4: Aggregated demand for input*

*:exact shapes and distances between the input curves arbitrary

Figure 4 shows the following for a given number of contacts of a researcher that yield
some basic degree of attention Di. The difference in active participation between
email beginners and experienced email users should be larger, the lower the relative
importance of collaboration and networking. The model thus predicts that in general
this difference should be larger within ideal typical IDGs of the humanities, even
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though less emphasis is placed on networking than in ideal typical IDGs of other
sciences.

Moreover, the model emphasizes the role that pre-existing networks play for active
involvement in discussions of IDGs. Figure 5 shows what happens if a researcher who
faces constant relative prices and displays a constant level of customary academic
activity is endowed with a larger basic degree of attention D1 received from outside
his IDG. This is reflected in Figure 5 by a move from D0 to D1 on the attention-axis.

Figure 5: endowment effect of pre-existing contacts

The researcher with more contacts moves to a higher output curve because of his
larger number of pre-existing contacts. He can still exchange some customary
academic activity for attention by active participation within his IDG, and moves
thereby to his equilibrium point e(i). Although his total degree of attention R1 is larger
than for a peripheral researcher with a smaller degree of endowed attention D0, his
degree of attention purchased online h1 is smaller than that purchased by the
peripheral researcher (h1<h0). His larger endowment of attention - D1 versus D0 -
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implies a smaller relative marginal product of his public online activity within the
IDG. The relative importance of additional attention for status improvement is less for
a researcher who already ha a considerable degree of collegial attention than for a
researcher who hardly enjoys any attention at all. The larger the number of established
contacts a researcher has, the lower is his degree of active participation within his
IDG.

As a result, the contact model helps in the derivation of four predictions about effects
on active participation within IDGs. The aggregated demand curves for public online
activity as the input factor for status attainment look as follows.

Figure 6: Aggregated Demand for Input*

*: exact shapes and distances between the input curves arbitrary

To ensure that the ceteribus paribus condition is not violated, the analysis must
control for a number of factors such as knowledge about the IDG topic and the level
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of customary academic activity (e.g. number of written research papers and visited
conferences). The model predictions can be summarized as follows.

Hypothesis 7: The more experience the researcher has with the use of email, the

higher the probability that the researcher sends public questions and public answers to

posted questions in the Internet Discussion Group.

Hypothesis 8: The higher the importance of contacts with other researchers in the

field, the higher the probability that the researcher sends public questions and public

answers to questions in the Internet Discussion Group.

Hypothesis 9: If contacts with other researchers in the field are of high importance to

the researcher, then the effect of email experience on the probability of sending public

answers and questions is lower than under a condition of a low importance of

contacts.

Hypothesis 10: The more contacts the researcher has, the lower the probability that

the researcher sends questions and public answers to questions in the Internet

Discussion Group.

In general, the model leads to the expectation that researchers who are somewhat
marginalized with respect to existing contacts will become relatively active
participants in discussions within IDGs. Contribution incentives work more strongly
in IDGs in the sciences than in the humanities. This participation pattern does not
differ systematically between the sending of questions and the sending of answers to
these questions, because both kinds of contributions can be used to attract attention.

5.3.2 The Reputation Model

This view changes when reputation is introduced as a goal that, to some extent, can be
obtained by active participation within IDGs that fulfill certain conditions. The
reputation model also uses the theory of social interaction (Becker 1976). At the same
time, it takes into account another aspect of the academic communication system. The
central idea is that a researcher can gain reputation by active participation within an
IDG if this participation is visible to (parts of) his academic community. This model
makes a distinction between two kinds of decisions a researcher has to make as an
IDG user. In Section 5.3.2.1 I first describe the general choice situation and the main
idea of the model. I then analyze the determining factors for active participation in
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more detail only with the help of the basic idea of the reputation model. The following
section 5.3.2.2 extends the basic model. One crucial idea of the basic model is that
IDGs can be embedded in a well-integrated cohesive community of researchers who
share many contacts. The idea that network cohesion is important for interaction,
however, has already been stated by Coleman (Coleman 1990c: chapter 10 & 11) in
his model on the emergence of group norms. The insights of the reputation model can
be linked to the Coleman model to derive hypotheses about conditions that facilitate
the development of norms in academic IDGs that prescribe the provision of help and
answers by researchers. This extension of the model deviates from the strict reliance
on price-theoretical reasoning. Finally, given that norms are not a "deus-ex-machina
solution" to the problem of cooperation, the price-theoretical logic of the reputation
model is used once more to derive some additional hypotheses about the effects of
such norms. By doing so, not only the power of the reputation model to explain the
public answering behavior is enhanced, but as a side effect, the extended model is
able to predict what kinds of electronic groups have strong norms. It thereby fills the
gap in the research literature that is left open by the social psychological approaches
(see Section 5.2).

5.3.2.1 The Basic Model

The starting point is, like in the contact model of section 5.3.1, the assumption that the
researcher maximizes status. One means for this is to solve academic problems for
which in turn the reception of new information (Z1) is necessary. New information can
be obtained by spending time on some customary academic activities (X) or by
spending it on asking for help from other researchers (R1). The amount of help (R1)
one receives from other researchers depends partly on one’s efforts within his IDG. A
researcher can write and send email questions to an IDG. At the same time, the
amount of available help depends also on his basic endowment with respect to
opportunities for asking other researchers and colleagues outside of the IDG (D1i).
Accordingly, one of the researcher's decisions consists of choosing how much time to
spend on these two (baskets of) commodities X (customary academic activity) and R1

(sending questions to the IDG), given his time constraints and endowment with other
opportunities for help.

According to the reputation model, there are other means for gaining status that are
also related to active participation within IDGs. Academic reputation is gained within
a not too large group of researchers. It is a kind of social status that is given to a
researcher not by one other researcher in a private relationship, but in such a way that
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every member of the relevant group acknowledges this reputation. The relevant group
for the researcher is his academic community, that is, the other researchers who are
conducting research on his topic (Hagstrom 1965). Another crucial commodity for the
researcher is thus reputation within his research community (Z2). Whereas status
refers to the relative standing of a researcher within the whole research system,
reputation refers to the evaluation of the researcher’s qualities within a smaller group
of researchers. The means for a researcher to gain reputation within his academic
community is not only to solve academic problems as part of his customary academic
activity (X), but also to make his academic community aware of his competence (R2).
The competence awareness of the community naturally depends to a large degree on
the prominence that the researcher already has. This is the basic degree of competence
awareness he is already equipped with (D2i).

The crucial idea of the reputation model is the following. Under some conditions,
providing help to other researchers by sending public email answers to their questions
in the view of all other colleagues who use the IDG can be a means of enhancing the
collegial awareness of the researcher's competence. It is thus a way of gainig some
reputation within the community.

This argument rests on well-known findings of social exchange theory. Blau (1955;
1964) investigated the pattern of help and consultation among colleagues in working
groups within bureaucracies. This pattern was characterized by an exchange of help
for social status. An agent who was in need of help and had a problem received
information from a colleague to solve it. In return he acknowledged his inferiority and
testified to his colleague’s competence who gained status within the group. The
degree of social interaction within an Internet Discussion Group, however, is usually
not as large as in „real“ working groups. Therefore, in general little reputation (and
thus status) can be gained by providing help to other members of an IDG.

Nevertheless, some conditions enhance this gain of reputation and can therefore make
this means more efficient for the production of reputation. The most important of
these conditions is a high degree of network embeddedness of the IDG. The network
embeddedness consists of the frequency of the members’ social interaction with each
other as a research community outside of the context of the discussion group. The more
the group of researchers in the IDG constitutes an integrated research community that
shares many interests and activities in common, the higher is the degree of network
embeddedness. Under a high degree of embeddedness many IDG users will meet or have
met each other at conferences, and their research activities will overlap to a substantial
extent. A high degree of embeddedness makes the electronic activities in the IDG visible
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to the whole research community. The higher the degree of embeddedness of the IDG,
the more giving the right answers is a suitable means of showing that one is a competent
member of the academic community. Very often the questions discussed within IDGs
are ordinary problems for certain researchers who face them regularly in their research
field. Nevertheless, an academic can show to others by reacting to a question that he is
still (or wants to be) one of those experts who are currently active within that sub-field.
He demonstrates to others that this sub-field is still (or will be) an important part of his
research schedule that is given some priority because he spends some of his scarce time
on it to help others. He also shows by quickly sending a short email that he has the
competence to answer these questions easily.

Consequently, when a question has been sent to the IDG, the researcher has to make a
another decision. He must choose between pursuing his customary academic activity
(X) and obtaining more public awareness of his competence (R2) by sending public
email answers to the IDG as a means to gain reputation within his academic
community (Z2).

Moreover, under a high degree of embeddedness it can be counterproductive to a
researcher for his presentation of competence to send an email question to an IDG. He
is unable to solve some problems on his own and thereby shows that he lacks
competence. Accordingly, before making a decision whether to send an email
question to the IDG, the researcher takes into account that there might be some
negative effects on the attainment of reputation (Z2).

The reputation model can be summarized in the following way. Researchers
maximize their status Z by striving for two commodities, namely the reception of new
information (Z1) and the attainment of reputation within their academic community
(Z2).

Ui = Ui (z) = f(z1, z2)  (1)

The researcher can spend his time on three kinds of activities, namely customary
academic activity (x), sending public questions (h1), and sending public answers (h2).
For simplicity, in the first step of the analysis the decisions of whether to send a
public question and whether to send a public answer are examined separately.
Thereafter, they are combined in one set of restrictions and opportunities for the
researcher.
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The reception of new information (Z1) depends on a researcher's customary academic
activity (X) and on the amount of help he receives from other researchers (R1).

Z1 = f1(x, R1)   (2)

A researcher has to decide whether to spend his time on a customary academic
activity (X) or on writing and sending an email question to his IDG which leads to
help from other researchers (R1).

His time constraints for this decision can be written as

Px x + PR1 h1 =I1i   (3)

where Px x represents the total amount of time spent on general academic activity and
PR1 h1 represents the total amount of time spent on asking for email help within the
IDG. The total amount of help that a researcher receives depends on his efforts within
the IDG in asking for help (h1) and on his endowment with opportunities for help D1i

outside of the IDG.

R1 = D1i + h1  (4)

A researcher's social income S1i for the reception of information not only consists of
the amount of time he can spend on X and R1 to receive information, but also of the
time value PR1 D1i of the amount of help he is already endowed with outside of the
IDG.

S1i = I1i + PR D1i  (5)

Moreover, this decision takes into account the potentially negative effects of X and h1

on the attainment of reputation (Z2) within one's academic community.

Z2 = f2(x, h1 , 2R )  (6)

The other decision of whether to send a public email answer is made after an email
question has been sent to the IDG. For the attainment of reputation within his
academic community (Z2) the researcher now has to decide whether to spend his time
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on some customary academic activity (X) or on writing and sending a public email
answer to his IDG. The sending of a public email answer leads to more awareness of
his competence (h2) and thereby increases his total degree of collegial competence
awareness (R2).

Z2 = f2(x, R2 , 1R )  (7)

His time constraints for this decision can be written as

Px x + PR2 h2 =I2i   (8),

where Px x represents the total amount of time spent on general academic activity and
PR2 h2 represents the total amount of time spent on writing and sending an email
answer to the IDG. His time constraints for both decisions can be written as

Px x + PR2 h2 + PR1 h1 =Ii (9).

The total degree of competence awareness (R2) that a researcher obtains can thus be
divided into a part that depends on his efforts within his IDG in providing answers to
sent questions (h2) and into a part consisting of the awareness he is already endowed
with (D2i).

R2 = D2i + h2  (10)

A researcher’s social income S2i for the production of reputation not only consists of
the amount of time he can currently spend on X and R2 for the production of
reputation, but also of the time value of his endowment with awareness PR2 D2i.

S2i = I2i + PR2 D2i  (11)

The researcher maximizes his status by both decisions if he chooses a combination of
input factors X, R1, and R2 in such a way that the ratio of their marginal products is
equal to the ratio of their marginal prices. This is expressed by the following
equations that present the conditions that must be fulfilled for the two decisions to
maximize status, namely
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 Rproduct  marginal
 Xproduct  marginal

1

 = 
 P price marginal
 P price marginal

1R

x (12),

and

 Rproduct  marginal
 Xproduct  marginal

2

 = 
 P price marginal
 P price marginal

R2

x (13),

or simply

R2

2

1R

1

x P price marginal
Rproduct  marginal

P price marginal
Rproduct  marginal

P price marginal
Xproduct  marginal == (14).

In addition, the researcher takes into account his time constraints (3) and (8),
summarized in equation (9), his given endowment with opportunities for help
(equation 5) and collegial awareness of his competence (equation 11). Accordingly,
for the analysis of the two decisions one must investigate what influences the shape of
the budget lines (3) and (8), summarized in equation (9), and the shape of the output
curves, that is, the relative marginal products and the relative marginal prices
summarized in equation (14).

Initially, the decision of how much time to spend either on sending email answers to
gain more awareness (R2) or on customary academic activity (X) for the attainment of
reputation is analyzed.

If reputation considerations play a role, then for IDG members with little email
experience there are again extra costs involved in answering questions. Members with
little email experience need more time for presenting their competence in a favorable
way to a whole group of researchers with specialized norms of conduct. This price
effect can be divided into an output and a substitution effect. An experienced email
user will tend to substitute more answered emails (h2) for customary academic activity
(X) than an inexperienced user, since the relative price PR2 for the experienced user is
lower. Moreover, an experienced user can answer more emails than an inexperienced
user in the same time, saving time to be spent additionally on X and R2 (and R1). Not
only the substitution effect but also this output effect leads to an increase in the
number of answered emails for the experienced user. Both effects increase the
tendency to answer for experienced users.
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Whereas for an inexperienced email user the time spent on one publicly sent email is
higher and therefore PR2 is higher, other conditions influence the relative marginal
product of sending public email answers. That is, they enhance the possibilities of
acquiring a larger degree of awareness with the same number of sent email answers.

One crucial condition that varies between diffferent IDGs is the degree of network
embeddedness. The more the group of researchers in the IDG shares interests and
activities in common as an integrated research community, the more a researcher
gains awareness of his competence and thereby reputation in the whole academic
community by sending public email answers. The higher the degree of network
embeddedness, the higher is the likelihood that a researcher will become active in the
IDG as a provider of help and answers.61

Again, a naive expectation might be that the effect of network embeddedness should
be larger for those who have more experience in sending email and thus need less
time for using the opportunity. However, as in the contact model, the reputation
model makes exactly the opposite prediction. The concept of the elasticity of
substitution can be used to derive a negative interaction effect between email
experience and embeddedness. The lower the degree of embeddedness, the lower is
the marginal product of sending public email answers. The less relevant the sending
of public email answers for gaining reputation, the more easy it is to find substitutes
for this method of reputation attainment if the costs for this activity increase (see e.g.
Hirshleifer and Glazer 1992). As a consequence, the higher the degree of
embeddedness, the smaller the price effect is. The reputation model predicts that the
effect of email experience should be larger under a low degree of network
embeddedness (see Figure 7 for the aggregated demand curves). Stated in a different
manner, under a high degree of embeddedness the effect of email experience is lower
than under a low degree of embeddedness.

                                                          
61 Since the effect of network cohesion is not dependent on bilateral social control, the argument of
Flache (1996i), who criticizes the so-called ‘density-cooperation hypothesis’, is not applicable here .
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Figure 7: Aggregated Demand for Input*

*:exact shapes and distances between the input curves arbitrary

In addition, the opportunities for the attainment of competence awareness are
increased by the existence of personally known colleagues (e.g. important
departmental colleagues, collaborators within one’s informal network) within the
IDG. The existence of such colleagues enables the researcher to gain more awareness
of his competence because one notices and remembers much better useful
contributions made by acquaintances and near colleagues. Researchers who know
about the existence of personally known colleagues within their IDG thus have a
higher probability of contributing to the discussion by answering questions.

The same effect occurs if a high-status researcher asks a question within an IDG. The
higher the status of the questioner within the academic community, the more
awareness of one's competence one can acquire through the public provision of help.
The higher the status of a questioner, the larger is the probability that his question will
trigger an answer from other members of the IDG.

Researchers with an already established high status are endowed with a larger degree
of awareness of their competence than researchers with a lower status (D2high-status

>D2low-status). For them the relative marginal product of R2 for the attainment of
reputation (Z2) and thus status is lower, because they have already acquired a high



164                                                                    Chapter 5                                                                           

degree of collegial awareness of their competence R2. This negative endowment-
income effect results in an analogous way to that already described in Figure 5 in the
attainment of a higher output curve but in a smaller degree of purchased online
awareness within the IDG (h2high-status < h2low-status). The higher the status of a
researcher, the lower is the probability that he will send an email answer to the IDG.

Finally, in IDGs the degree of reputation (Z2) gained by a public answer is higher when
the number of group members with a high status within the academic community is
larger. If one gains some collegial awareness within a more prestigious group of
researchers, this leads to a larger degree of acquired reputation. Accordingly, due to the
larger marginal product of awareness, in such groups members should have a greater
propensity to answer questions in public.

The arguments of the model can be summarized in the following Figure 8 that shows the
effects of email experience, embeddedness, number of colleagues in the IDG and status
of the questioner.
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Figure 8: Aggregated demand for input dependent on email experience, embeddedness,
number of IDG colleagues and status of questioner*

*: other effects have been omitted for simplicity (exact shapes and distances between the

input curves arbitrary)
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In a similar way the sending of public questions can be analyzed. As equation (1) in
section 5.3.2.1 indicated, the reputation model assumes that there are two goals that a
researcher can have in mind when he thinks about whether to send a question. Firstly,
he can obtain information (Z1). Secondly, the sending of public questions may be
disadvantageous for the attainment -or maintenance- of reputation (Z2) in the
researcher's community.

The first hypothesis is concerned with the effect of rising relative prices. Once more,
researchers with more email experience face lower costs. Consequently, the more
email experience the researcher has, the higher is the probability of sending questions.

Integrated researchers with many collegial contacts are well established. They have a
larger variety of formal and informal communication channels than peripheral
researchers with only a few contacts (Garvey and Griffith 1966). This is important for
the attainment of the first goal, obtaining information. An integrated researcher has a
larger endowment of opportunities for help (D1I) than a peripheral researcher with
only few contacts (D1p). Figure 9 shows the effect of a larger endowment by a
horizontal movement along the R1 axis.

Figure 9: endowment effect for integrated vs. peripheral researchers
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The integrated researcher reaches a higher output curve than the peripheral researcher.
The relative marginal product of asking for help within the IDG for the purpose of
obtaining information is smaller for him than for a peripheral researcher. Therefore,
he substitutes less customary academic activity for online help within the IDG than a
peripheral researcher does (hI<hp). Integrated researchers hence have a lower
probability of sending a question to the IDG.

In addition, a dynamic effect exists. In groups with a high degree of past
communication members can expect a larger marginal product of their questions.
Their questions will "produce" more answers, which shifts the output curve and
increases the relative marginal product for the reception of new information. A higher
degree of past group communication (over a given time interval) will, as a
consequence, lead to a higher probability of sending a question.

The attainment of reputation, as the second relevant goal, also influences the sending
of questions. Sending a question to the group will in general be more
counterproductive for the attainment of reputation (Z2) to a prominent researcher with
a high status than to a low-status researcher. This statement holds more under a high
degree of embeddedness of the group. Sending questions to the IDG is a "bad" for a
prominent researcher, whereas it is neutral for a low-status researcher with regard to
the attainment of reputation. For a prominent researcher, asking for help in an IDG
has a smaller relative marginal product for the attainment of status (Z). As a
consequence, prominent researchers have a lower probability of sending public
questions. This difference should be greater in highly embedded IDGs.

The arguments of the reputation model are summarized in Figure 10, which shows the
effects of email experience, status, embeddedness, and number of contacts on the
probability of sending public questions.
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Figure 10: Aggregated demand for input*

*: other effects have been omitted for simplicity (exact shapes and distances between the

input curves arbitrary)

To summarize, the reputation model considers interaction in academic IDGs to be
strongly driven by the goal of being recognized as a competent researcher in the
academic community. It makes a distinction between the sending questions and the
sending of email answers to the IDG. Under some conditions the sending of public email
answers to the IDG can be used to gain reputation in the academic community. The
embeddedness of the IDG in an existing network of researchers in an academic
community is one of these crucial conditions. A higher degree of embeddedness leads to
more incentives for the provision of answers and help to other researchers. As a
consequence, the embeddedness helps IDGs to become effective tools for the transfer of
information and help between researchers. The sending of public questions is expected
to be influenced by another goal, namely the reception of new information. Nevertheless,
the attainment of reputation is also expected to play a role in the decision to send a
question. It is hypothesized that under a large degree of embeddedness highly prominent
researchers tend to avoid sending questions, which would be detrimental to the
maintenance of their reputation. The predictions of the model can be summarized as
follows.
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Hypotheses about the public answering behavior

Hypothesis 11: The more experience the researcher has with the use of email, the

higher the probability that the researcher sends public answers to questions in the

Internet Discussion Group.

Hypothesis 12: The higher the degree of embeddedness of the researcher's Internet

Discussion Group, the higher the probability that the researcher sends public answers

to questions in the Internet Discussion Group.

Hypothesis 13: Under a high degree of embeddedness of the Internet Discussion

Group, the effect of email experience will be smaller than under a low degree of

embeddedness.

Hypothesis 14: The more personal colleagues the researcher has in the IDG, the

higher the probability that the researcher sends public answers to questions in the

Internet Discussion Group.

Hypothesis 15: A question sent by a highly prominent researcher has a higher

probability of receiving public answers than a question sent by a less prominent

researcher.

Hypothesis 16: The more prominent the researcher, the smaller the probability that

the researcher sends public answers to questions in the Internet Discussion Group.

Hypothesis 17: The higher the number of very prominent researchers as IDG

members, the higher the probability that a researcher sends public answers to

questions in the Internet Discussion Group.

Hypotheses about the sending of public questions

Hypothesis 18: The more experience the researcher has with the use of email, the

higher the probability that the researcher sends a public question to the Internet

Discussion Group.

Hypothesis 19: The higher the number of pre-existing contacts a researcher has, the

lower the probability that he will send a public question to the Internet Discussion

Group.

Hypothesis 20: The higher the degree of past communication in the researcher's IDG,

the higher the probability that the researcher sends public questions to the Internet

Discussion Group.
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Hypothesis 21: The higher the researcher's prominence, the lower the probability that

the researcher will send a public question to the IDG.

Hypothesis 22: Under a high degree of embeddedness of the IDG, the negative effect

of the researcher's prominence will be greater than under a low degree of

embeddedness.

5.3.2.2 The Coleman Model: The Emergence and Effects of Norms

The theories elaborated in the previous section rest on assumptions of the general
price theoretical model and its extension by Becker (1976). In this section an
additional line of reasoning is opened that does not form a part of these models.
Rather, it makes additional assumptions about the kind of interactions within
academic IDGs while not strictly keeping in line with the price-theoretical reasoning.
This section adds two aspects to the reputation model. Firstly, it tries to explain under
which conditions norms will emerge within IDGs that prescribe the provision of help.
Secondly, taking the existence of help-prescribing norms in IDGs as given, the price-
theoretical reasoning of the reputation model is used again to predict characteristics of
the effects of these norms.

The Emergence of help prescibing norms

Under what conditions may help-prescribing norms be expected? Section 5.2
discussed social-psychological research about the existence of norms in electronic
groups (see e.g. Postmes, Spears, and Lea 2000). The SIDE model implies that the
duration of group interaction is positively related to the emergence of norms. This
prediction can be contrasted with those of the Coleman model on the emergence of
norms (Coleman 1990c: Chapter 10 & 11), which specifies more clearly under which
conditions help-prescribing norms are expected to develop and the underlying
mechanisms leading to their development. Moreover, the Coleman model can be
linked easily to the reputation model. I first briefly describe the basic ideas of the
Coleman model. Thereafter, the connection between the Coleman model and the
reputation model is clarified.

The Coleman model lends additional support to the importance of the embeddedness
of the IDG. Coleman (1990c) offers a two-step explanation for the emergence of
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norms in a group of actors.62 Firstly, he explains under which conditions group
members realize the need for the existence of a norm, calling this a 'demand for
norms'. Secondly, this demand has to be 'satisfied'. That is, the group members' wish
of establishing a norm is not yet enough, but it must be converted into rules that are
followed by the members.

A norm is seen as a rule that prescribes a specific kind of action (or proscribes
another). A norm concerning this specific action exists to the degree that there is a
consensus within the group, implying that the right to control this action is held not by
the actor himself but by others (ibid., 243). Stated differently, a norm is not a property
of a group member, but a property of the whole group. When will demand for such a
consensus arise?

Coleman argues that demand for a norm concerning a specific action, the focal action,
will arise under two conditions. Firstly, the focal action has similar positive or
negative external effects on the interests of other group members. Secondly, in the
group there exists no market in rights of control of the action. The externalities
awaken the interests of other actors to control the focal action. If the second condition
is not fulfilled, group members can conduct bi- or multilateral exchanges to profit
from the positive externalities or to avoid the negative ones. In this case a need for
group consensus no longer exists. If the interests in the external effects of the focal
action are sufficiently large and no market exists, demand for a norm emerges. Such a
norm, however, is a collective good for the beneficiaries, since everybody profits from
it independently of whether he contributes to its maintenance. Under which condition
will the demand for a norm be satisfied?

Such a demand will be satisfied, Coleman (Coleman 1990c: chapter 11) argues, if the
actor transfers his right of control of his action to the other group members. For such a
transfer the employment of positive or negative sanctions is necessary, or else the
group member has no incentive to do something that is of interest to others but not
directly to him. The employment of sanctions, again, is a public good for the
members. Every member profits from the norm independently of whether he bears the
sanction costs. Coleman states that demand for a norm will be satisfied when this
public good problem has been solved. When does this happen?

                                                          
62 This section presents the ideas of the Coleman model only informally. A formal presentation of the
so-called linear system of action can be found in Coleman (1990c: 667ff). It is applied to the
emergence of norms in Coleman (1990c: 785ff).
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This happens when the network of social relations between the group members is
sufficiently dense to allow for joint actions to employ sanctions (Coleman 1990c:
273ff). Coleman argues that the existence of a sufficiently dense network offers
opportunities for employing sanctions or encouragement in an easy way, for example
as a by-product of already existing interactions between the beneficiaries among the
group members. The existence of externalities of an action and the existence of a
sufficiently dense network between the members who profit from these externalities
are therefore the crucial conditions for the emergence of a norm, given that no
opportunitites for individual exchanges exist.

The above conditions apply to an IDG with a sufficiently high degree of
embeddedness. A contribution to the discussion through the sending of a useful public
answer to a question has positive externalities for the members. If the topic of the IDG
is strongly linked to an offline academic community, there will be some interest in the
discussion and therefore in contributions. A market for the individual exchange of
answers does not exist in large IDGs. Thus, informal rules that prescribe some degree
of active participation and the provision of help to other members are welcome. Such
rules will be realized in IDGs with a sufficiently high degree of embeddedness. If an
IDG is embedded in a well-integrated research community that shares many interests
and activities in common, then the informal network of the group members has a high
density. If a research community is not anonymous and the active researchers of an
IDG meet regularly at conferences and other meetings, then plenty of informal
communication takes place between them. Such informal communication presents
opportunities for a researcher to stimulate a colleague to answer questions on topics
he is an expert in. For example a side-remark in a bilateral email communication
might refer to the discussion or to an open question within an IDG. The same might
happen in informal conversations among small groups of researchers during
conferences or other meetings.

One should therefore expect that in IDGs with a sufficiently high degree of
embeddedness, a norm that prescribes the provision of help by sending public email
answers emerges. In such IDGs the embeddedness will show effects not only by the
mechanism specified by the basic model, but in addition a norm will emerge that
prescribes the provision of help to other members. These insights can be summarized
in the following hypothesis.
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Hypothesis 23: The higher the degree of embeddedness of the IDG in a well-

integrated academic research community, the more likely is the emergence of a help-

prescribing norm in the IDG.

In the following step, the existence of a help-prescribing norm is taken as given and
its effects are analyzed with the help of the reputation model.

The effects of a help-prescribing norm
The effects of a help-prescribing norm can be derived straightforwardly by using the
insights of the reputation model. Firstly, the existence of a help-prescribing norm
increases the importance of sending public email answers. If a strong norm exists then
the research community regards online participation as an important kind of activity
that should be encouraged. The public provision of help by sending useful answers
attracts more attention if there is a strong consensus about the beneficial effects of
sending adequate answers. In such groups the sending of adequate public answers is
an even more respectable way of presenting one’s competence and will provide more
attention and reputation (Z2) within the academic community, than in groups without
such a consensus. The effect of the increasing marginal product of the sending of
public email answers is that researchers will adjust their activities by spending a bit
more time on the public provision of help to others.

In addition, a second effect can be derived. Once again, if IDGs differ with regard to
the marginal product of sending public email answers, then the price effect of
increasing experience of email use should be smaller in IDGs with a help-prescribing
norm than in IDGs without such a norm.
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Figure 11: Aggregated demand for input*

*exact shapes and distances between the input curves arbitrary

Researchers in IDGs without a help-prescribing norm will find it easier to adjust their
bundle of activities to a high relative price, since it is easier to find a substitute for a
reputation-providing activity if the activity is less relevant for the provision of
reputation. The elasticity of substitution is smaller if the marginal product of the
activity is greater (Hirshleifer and Glazer 1992: 131, see also figure 3 and figure 4 for
the reasoning). As a result, two additional hypotheses can be derived.

Hypothesis 24: The stronger the help prescribing norm in the IDG, the greater the

likelihood that the researcher will send a public email answer to the IDG.

Hypothesis 25: In IDGs with a strong help-prescribing norm, the effect of email

experience on the sending of public email answers will be smaller than in IDGs

without such a norm.
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5.4. Added Benefits of the Social Embeddedness of Internet Discussion

      Groups: The Quality of the Discussion

Thus far, the reasoning has been related to the theoretically interesting question of
how the cooperation problem implied by the problematic social situation can be
overcome. In this section, some implications of the reputation model for a number of
practical issues are discussed. The embeddedness of the IDG has some other
beneficial effects in addition to preventing a shortage of messages.

The reputation model makes predictions about the quantity of sent messages. At the
same time the model can be used to derive predictions about aspects concerning the
quality of the messages. By testing the derived predictions one can obtain additional
evidence for the plausibility of the underlying behavioral mechanisms. Moreover, if
there are clear differences in the quality of the messages, this provides evidence for
the claim that there are clear qualitative differences with regard to the “usefulness” of
IDGs.

Some researchers have serious doubts about the use of IDGs for academic
communication because they feel that the contributions of many IDG users are of low
value to them (see e.g. Conner 1992c). Moreover, in a study of one particular group of
researchers in physics it was found that the prestigious researchers hesitated to use
IDGs (Lewenstein 1995a). One complaint that is sometimes heard is that many users
of IDGs might receive a high number of emails that are of low relevance to them.
These only aggravate existing problems regarding the oversupply of superfluous
information on the Internet (Kollock 1998d).

This section makes a distinction between three aspects with regard to the qualitative
evaluation of the discussion contributions. The first aspect concerns the number of
emails that are of no interest to the IDG members. Some users post emails as a way of
advertising a new product. This may sometimes be of interest to researchers within
that particular field. However, questions that hardly have anything in common with
the purpose of the IDG are sometimes asked, or discussions can develop about aspects
that are relevant only for a very small minority. This problem of off-topic
contributions can be a problem for the whole IDG. It can alternatively be a problem
for individuals who evaluate some emails as being off-topic for themselves and thus
as professionally irrelevant. This is partly dependent on the diversity of the academic
community that uses the IDG (see below).
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The second aspect is related to the problem of information overload. The emergence
of this problem depends partly on the absolute number of contributions, but also on
the number of off-topic emails. The larger the proportion of off-topic emails the
earlier the threshold for information overload will be reached.

The third potential problem is dependent on the degree to which contributions really
reflect the progress of knowledge within the research field. I would like to refer to this
aspect as the quality of (the content of) the email messages which are sent to the IDG.

The claim of this section is the following. If the researchers’ interaction behavior is
influenced by considerations about reputation in the academic community, then these
considerations not only have consequences for the quantity of discussion
contributions, but they also have effects on the nature and content of message
contributions. More precisely, there is a positive relationship between the
embeddedness of the IDG and the various quality dimensions of the discussion
contributions.

If IDGs are to some degree non-anonymous and well-integrated, users will hesitate to
contribute off-topic emails. They would damage their own reputations by doing so.
Consequently, in strongly embedded IDGs users suffer less from emails that are off-
topic for the whole mailing list than in IDGs with a low degree of embeddedness.

Moreover, the embeddedness will have an additional effect. If the academic
community in the background of the IDG is well-integrated, then its members will
find it easier to get something out of the discussion that is of professional interest to
them. This is partly due to the reputation mechanisms that prevent the sending of
irrelevant emails. In addition, it can be due to a selection effect. IDGs with a well-
integrated academic community in their background will attract a more selective
audience of researchers. This audience, on average, will be more coherent with regard
to its research interests than a less well-integrated research community. Both kinds of
mechanisms – the reputation mechanisms and the selection effect – have the
consequence that the higher the embeddedness of the IDG, the more often the
researcher will find the email contributions to be of professional interest for himself.

Since there are fewer problems with off-topic emails in a strongly embedded IDG,
users in embedded IDGs will be better able to deal with the same number of messages
they receive from the mailing list discussion. As a consequence, when controlling for
the number of sent messages, the higher the degree of embeddedness of the
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researcher’s IDG, the less likely it is that the researcher will regard the same number
of sent email messages as too high for himself.

The social incentives to gain reputation by active participation in the IDG are not
restricted to the number of sent messages. Researchers are also stimulated to send
messages that reflect the up-to-date progress of knowledge in the field, because more
competence attention can be gained by sending high-quality contributions. As a result,
the higher the embeddedness of the IDG, the better the researcher evaluates the
quality of the sent email messages in the IDG.

The tests of the four hypotheses summarized below can contribute additional evidence
for the plausibility of the underlying theoretical mechanisms of the reputation model.
In addition, the four hypotheses show that the embeddedness of an electronic group
increases the quality of the group and is therefore of practical relevance.

Hypothesis 26: The higher the degree of embeddedness of the IDG, the lower the

number of sent email messages that are regarded as irrelevant to the IDG discussion.

Hypothesis 27: The higher the degree of embeddedness of the IDG, the higher the

number of sent email messages that are of professional interest to the researcher.

Hypothesis 28: The higher the degree of embeddedness of the IDG, the less often the

researcher considers a given number of sent email messages as being too high.

Hypothesis 29: The higher the degree of embeddedness of the IDG, the better the

researcher evaluates the quality of the discussion contributions in the IDG.

Should the hypotheses be supported, then the findings would strengthen the claim that
those conditions that help to overcome the cooperation problem are crucial conditions
for a number of other important benefits that electronic groups have to offer to the
researcher.

5.5. Summary and Overview of the Hypotheses

Three models -the reciprocity model, the contact model, and the reputation model- are
at the theoretical core of this chapter. They make predictions about a number of
conditions that give incentives to the researcher to become active in the discussion of
the Internet Discussion Group. The three models make different assumptions about
the behavioral mechanisms that steer the interaction in academic electronic groups.
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The reciprocity model states that the interaction is steered by information incentives
whereas the other two models state that interaction is steered by social incentives,
namely by the incentive to make contacts or by the incentive to gain reputation in the
academic community. The models are not necessarily mutually exclusive. However,
they rest on different assumptions about the logic of the actors. It is thus useful to
compare the explanatory power of the three models to investigate which one is most
suitable for explaining active participation within IDGs. The basic ideas of the three
models have been used to derive a number of hypotheses about the determining
factors for active participation in academic electronic groups.

Moreover, the hypotheses presented claim that there are differences in the usefulness
of academic electronic groups with respect to the provision of additional benefits. It is
claimed that this usefulness is related to the overcoming of the problem of succeeding
in the production of the collective good. The social embeddedness facilitates through
a reputation mechanism not only the solution for the collective good production, but
also the attainment of additional benefits. These additional benefits consist of some
qualitative aspects concerning user satisfaction with the IDG discussion.

The following tables at the end of the chapter give an overview of the hypotheses.
These hypotheses will be tested empirically in chapter 6.

The discussion in sections 5.1-5.3 made clear that the hypotheses are to be tested
under ceteris paribus conditions, which implies that a number of other relevant
conditions must be controlled. The arguments presented by Kollock (1998d) and
Constant, Kiesler & Sproull (1994b) imply that pro-social attitudes/group attachment
or a feeling of self-efficacy could play motivational roles in becoming an active
participant in an online discussion. Time restrictions of the members that are external
to the IDG (Ekeblad 2001) may be important. Consequently, one should control for
the general time budget of the researcher or for possible problems related to accessing
the IDG. Some studies suggest that gender differences (see e.g. Herring 1999), the
formal position, research experience and knowledge about the topic influence whether
researchers become active (see e.g. Lewenstein 1995a). It may make a difference
whether a researcher is a native speaker of the relevant IDG language. The propensity
to send public answers may be dependent on a general communicative trait that
stimulates the sending of all kinds of messages, both questions and answers. In
addition, one should control for the number of IDG questions that have been sent in
the past, which may influence whether a researcher becomes an active help provider
in the IDG. The communication habits of some IDGs suggest that a public discussion
of questions should not always take place in the IDG. Some very large IDGs wish to
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avoid such discussions by setting the "default reply-to" function in the appropriate
way. It is necessary that the tests of the hypotheses of the three behavioral models
take these factors into account. For the testing of hypothesis 15 about the effect of
prominence on the probability of receiving an answer to a sent question, one can
additionally control for the relevance of the discussion topic to the question sender.
By controlling for the topic relevance, the number of written papers, the knowledge of
the question sender, and additional factors (see above), one ensures that it is the
prominence of the sender and not just the intellectual content of the sent question that
stimulates other members to answer the question. Moreover, for testing the hypothesis
of the Coleman model on the emergence of a norm one should additionally take into
account the time duration of the interaction, as argued by the SIDE model (Postmes,
Spears, and Lea 2000) and the social information filtering perspective (see e.g.
Walther 1996h) presented in Section 5.2.
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Table 5.1 The Collective Good Hypotheses

Explanandum

Explanans
Public answers Public questions

Help prescribing

norm

Reciprocity model
Email experience

(~ 1/costs) +
Information benefits +

Group size -
Heterogeneity of

information interests -
Heterogeneity of

information quality -
Heterogeneity of
contribution costs -

Contact model

Email experience + +
Importance of contacts + +
Pre-existing contacts - -

high contact importance
X email experience

- -

Reputation model

Email experience + +
Prominence - -

Pre-existing Contacts in
IDG

+

Prominence of question
sender

+

Embeddedness + +
Number of highly

prominent members
+

high embeddedness X

email experience
-

Pre-existing contacts -
high embeddedness X

prominence -
Past IDG communication +

Norm +
high norm strength X

email experience -
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Table 5.2 The Added Benefits of Network Embeddedness: Discussion Quality

Explanandum

explanans

Number of messages
irrelevant to the

IDG

number of
messages of
professional

interest

Quality of
the

messages

Too high
number of
messages

embeddedness - + + -



182                                                                                                                                                               



                           Social Networks and Cooperation in Electronic Communities                           183

Chapter 6

Cooperation in Internet Discussion Groups: The Tests of the
Models

The first section of this chapter describes the data used for testing the hypotheses
presented in Chapter 5. The results of the tests of the three behavioral models are
presented in the second section. The third section presents the results of testing the
hypotheses about the 'added benefits' of the embeddedness of IDGs, namely the
effects on the members' satisfaction with respect to different qualitative aspects of the
mailing list discussions. The findings make clear that an adequate solution to the
collective good problem of active participation also has relevance for a number of
other problems faced by IDGs and their academic members. Chapter 6 concludes with
a general summary of the findings, focusing on the behavioral mechanisms that steer
active participation and on the implications of the findings for the intentional
construction of electronic groups and for further research on their governance
structure.

6.1 The Data

Chapter 2 of this book describes the general design of the study and hence only the
most important general points are summarized here. Section 6.1.1 describes the
procedure for measuring the theoretically relevant variables and also the general
strategy for the data analyses. Sections 6.1.2-6.1.4 present some descriptive findings.
The analysis focuses on conditions influencing the provision of help and information.
Moreover, group differences in the users’ satisfaction with respect to some aspects of
the IDG discussions are of interest. Therefore, the presentation of the descriptive
findings pays special attention to the questions of what kind of researchers provide the
information and which differences can be found between the IDGs whose discussions
were used for testing the hypotheses of Chapter 5.

There are two different kinds of data (see Chapter 2). Firstly, the communication
behavior of members of 49 academic mailing lists was observed. In May and June
1999 all the emails that were publicly sent to these 49 IDGs were collected. These
data include the information about the participation behavior of researchers. Secondly,
a random sample of all active and passive members of the 49 mailing lists were sent
an online questionnaire in order to obtain the information needed for the measurement
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of the explanatory theoretical concepts.63 An email version of the questionnaire was
sent to those mailing list members who had no access to the world-wide-web during
the time of the data collection. Both kinds of data were combined into one data set
with the help of the email addresses of the respondents. As a result, the combined data
set contains information about the (non-)participation behavior of the respondent and
about the background of the researcher, his social network, his academic community,
etc. The details of the measurement are described in Section 6.1.1.

The 49 IDGs were selected in the following way. In the first step, a "traditional paper-
and-pencil-questionnaire" was sent to a random sample of English and Dutch
university researchers in eight different disciplines in the humanities, the social
sciences, and the natural sciences. This data set is described and used in the chapters
2-4 of this book. Every respondent to this questionnaire who was an IDG user was
asked to fill in the names and some additional information about the five most
important IDGs that he used for his research. This resulted in a list of mailing lists and
newsgroups used by a random sample of university researchers. From the list of
mailing lists, a random sample of 49 mailing lists was selected. Accordingly, the
research population consists of researchers who, in the beginning of April 1999, were
subscribed to one or more lists from a random selection of mailing lists used by a
random selection of Dutch and English university researchers in the humanities, the
social sciences, and the natural sciences.

The sample size of the used data set is 4562, which corresponds to a response rate of
35.1% of all 12996 randomly selected active and passive members who were
subscribed in the middle of April 1999 to at least one of the 49 mailing lists.64 A total
of 11% of the respondents sent at least one email message to their mailing list during
the two months of observation. The proportion of active participants among all 12996
selected members is 7.9%, which is slightly smaller. The sample thus has a slight bias
in favor of active participants. This is reflected by the fact that those who filled in the
questionnaire earlier (measured in months) have a slightly higher probability of
having sent a message (r=0.069, p<.01, n=4517). The bias is disturbing, but need not
be a fundamental problem. The intention of this analysis is not to make descriptive
statements about the distribution of variables in the whole population but to test
hypotheses about associations. The data analyses for the testing of the hypotheses tries
to take this slight bias into account (see Section 6.2).

                                                          
63 Dependent on the size of the mailing list and on the privacy concerns of the list owner either a
random sample of the members' email addresses or all email addresses have been selected (see also
Chapter 2).
64 Subscribed members whose email addresses were no longer valid have been removed.
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The mean participation rate of almost 8% in the selected mailing lists is not unusual
when compared to the findings of other empirical studies of academic mailing lists
(see Section 5.2). For such a comparison one must take into account that this study
has an observation duration of 2 months and includes all members independently of
the length of their membership.

6.1.1 Measurements and Method of Data Analysis

Dependent variables
The most important dependent variables include the public sending of questions and
answers. In addition, the emergence of a help-prescribing norm and four different
qualitative aspects of the online discussion are analyzed. In contrast to many others,
this study does not rely on self-reported assessments of the contribution behavior of
the respondents. Rather, the participation behavior of the respondents was directly
observed by reading the email messages that were sent to the mailing list duirng an
observation period spanning two months. Approximately 5100 email messages were
sent to the 49 IDGs during the 2 months and were coded. Approximately 1600 of
these messages were sent by the respondents.65

The participation behavior
Every email message was coded as a question, an answer, or a different kind of
message. If the email contained a request for information then it was coded as a
"question". If an email contained a reaction to such a request for information then it
was coded as an "answer". If neither coding was relevant then it was coded as
"another kind of message"; messages in this category were not further analyzed. A
small number of email messages contained both a question and an answer to another
question. These messages were coded both as question and answer. For the
measurement procedure it did not matter whether the message contained several
questions or several answers grouped together. In order to minimize the effects of a
potential bias in the coding of the emails, the two interesting categories of
participation were each measured by a dichotomous variable. A respondent was
categorized as a "question sender" if at least one of his sent emails was coded as a
                                                          
65 Direct observation has advantages for the reliability and validity of the measurements when
compared to self-reported estimates of 'electronic' behavior in general (see e.g. Deane, Podd, and
Henderson 1998). This advantage will be even greater here, since self-reports of help provision might
be influenced by social desirability effects. However, since every message a) had to be read, b) had to
be coded, c) its sender had to be identified from among the respondents with the help of the email
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question. A respondent was categorized as an "answer sender" if at least one of his
sent emails was coded as an answer. As a consequence, the empirical analyses
examine under which conditions researchers become active as senders of questions or
answers (or both). Since only a very small minority of researchers sent large numbers
of email messages, differences in the intensity of the discussion contributions among
those who were already active participants were not analyzed.

Help prescribing norm
The existence of a group norm that prescribes the provision of help and answers by
researchers was measured with the help of a Mokken scale analysis. The Mokken
scale is a probabilistic version of the Guttman scale (see e.g. Mokken 1997; Molenaar
1997). A number of statements were presented only to those members of a mailing list
who a) had been a member for at least one year and who b) had actively been doing
research in the field that is most closely related to the mailing list for at least 2 years.
These members were asked to assess the applicability to their mailing list of three
statements. The statements described how the mailing list as a group deals with the
fact that members differ with regard to their active participation. The statements
indicated to what extent the provision of help and answers is related to positive or
negative sanctions in the group. The underlying assumption is that the stronger the
sanctions, the stronger is the norm in the group (Coleman 1990c). The active
researchers had to evaluate the validity of the following statements on six-point Likert
scales.
“In this Mailing List researchers encourage each other to give answers to questions
that they have knowledge about.” “Individual members can develop a reputation for
their regular provision of useful answers to questions in this Mailing List.”
“Members of this Mailing List expect individual researchers known for their
competence to give answers to stated questions.” The answering options varied in 6
steps from “disagree completely” to “agree completely”. The results of the Mokken
scale analysis showed that these three six-point-items can be used to construct a scale
that fulfils the pre-conditions and assumptions of a Mokken scale to a very high
degree (see Appendix 6.1 for details of the Mokken scale analysis). The H-coefficient
of the scalability of all three items is H=.57; none of the three items has a scalability
value of H<.55. The estimated reliability of the whole scale is rho=.78. These
numbers justify speaking of a ‘strong’ scale. Since the strength of the norm is a

                                                                                                                                                                     
address and d) had to be entered manually in the data sheet, there is a clear price for these advantages.
The manual data-entering of the emails took approximately two months of full-time work.
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property of the group, the mean of the scale values of the mailing list members was
taken as an indicator for the strength of the norm in the group.66

Satisfaction with the four different qualitative aspects of the online discussion in the
mailing list was measured with the help of four items that had to be assessed by every
member on seven-point-Likert scales. “Consider the amount of E-Mails that are sent
to your Mailing List and which are of professional interest to you. Do you consider
this amount to be: very small…very high” (degree of professional interest of the
messages). “Consider the general quality of the E-Mails sent to this Mailing List. Do
you think the quality is: extremely poor…extremely high” (general quality of the
messages). “Sometimes users of Mailing Lists receive E-Mails that may not be
relevant to the List’s discussion topic. In your experience of this Mailing List is this
number: very small…very high” (irrelevant messages). This variable was
dichotomized for the analysis in such a way that it scored ‘one’ if the respondent had
chosen one of the three highest answering options above the scale midpoint. The
degree to which there is too high a number of messages had to be assessed using the
following item. “Consider the general number of E-Mails sent to this Mailing List. In
your opinion is this number: too low…all right…too high”. This variable was
dichotomized such that it scored ‘one’ if the respondent had chosen an answering
option above the midpoint of “all right”.

Independent variables
Network embeddedness of the IDGs was measured with the help of an unfolding scale
analysis (Van Schuur and Post 1990) of five six-point Likert-scaled items, which
resulted in a Mudfold scale. The idea of an unfolding scale analysis is that a number
of items and persons can be ordered unidimensionally with regard to one latent trait
(in this case: the perceived degree to which a group constitutes an integrated research
community that shares many interests and activities in common). The items can be
ordered according to the degree of integration they express and the persons can be
ordered according to the degree of integration that they perceive. The smaller the
distance between the item and the person on the one dimension (perceived respective
expressed degree of group integration), the larger the probability of there being a
positive answer to the item from the respondent. The following five items had to be
answered by those mailing list members who had been a member for at least one year
and who had been active researchers for at least two years in a field related to the
mailing list.

                                                          
66 Unfortunately, there is only a multilevel extension of the Mokken scaling procedure for dichotomous
data, and not yet for polytomous data (see Snijders 2001).
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"To what extent do the following statements describe adequately the group of
researchers in your Mailing List?"
"a) It is more a group of unconnected individuals than a research community."
"b) It is a set of groups and cliques with their own interests and activities, but not
much in common as a research community."
"c) It is a set of groups and cliques with their own interests and activities, but also
some common interests as a research community."
"d) It is a moderately integrated research community that shares some interests and
some activities in common."
"e) It is a well-integrated research community that shares many interests and
activities in common."
All items had to be assessed on a six-point Likert scale with answering options
ranging from "disagree completely" to "agree completely". The items uni-
dimensionally cover a wide range of the degree to which the group of researchers in
the IDG constitutes an integrated research community that shares many interests and
activities in common. The results of the scale analysis showed that the items form a good
unfolding scale. The coefficient of scalability is H=.65; none of the five items has a
scalability value of H<.55.

The assumption underlying the measurement procedure is that the more the group of
researchers in the IDG constitutes an integrated research community that shares many
interests and activities in common, the higher is the degree of network embeddedness,
which consists of the frequency of the members' social interaction outside of the
electronic group.67 The embeddedness of the IDG is indicated by the mean scale value of
the mailing list members' scores on the Mudfold scale.

Other independent variables
Details about the measurement of the theoretically interesting independent variables,
in addition to those about the measurement of the control variables, can be found in
appendix 6.3. Here only the most crucial aspects of the measurements are dealt with.

As an indicator for the contribution costs the degree of email experience is taken,
which is inversely proportional to the time cost for a contribution. As an indicator for
the information benefits of the group discussion the following item had to be assessed
by the researchers on a six-point-Likert scale. "The information I get from the Mailing
List is very useful for my own research activities." There were six answer options

                                                          
67 The reader can find details of the Mudfold scale analysis in appendix 6.2. In addition, the appendix
presents evidence for the assumption that the higher the degree of integration, the higher is the
frequency of member interaction outside of the group.
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ranging from "disagree completely" to "agree completely". As indicators of the
heterogeneity of information interest and the heterogeneity of contribution costs, the
group-specific standard deviation of the mailing list members' scores for the
information interests and the contribution costs were taken. The heterogeneity of
information quality is indicated by the group-specific standard deviation of the
members' scores on a scale measuring self-reported knowledge about the mailing list
topic (see appendix 6.3). The pre-existing contacts of the researcher are indicated by
the first principal component that resulted from a principal component analysis of the
rankings of three items.68 "How many manuscripts did you review for an academic
journal during the last 12 months? Please fill in 0 if you have not been asked to evaluate a
manuscript as a journal reviewer!" "On average, to how many researchers do you
personally send a pre-print of a publication or the manuscript of the unpublished
paper?" "Try to estimate the number of researchers that sent to you personally during
the last 12 months their papers/articles that you did NOT ask for: (Exclude all
manuscripts reviewed as a journal reviewer.)" The answers to these questions indicate the
number of contacts who regularly give the researcher information. For every answer
to the three questions a ranking of the answers of researchers of the same discipline
was computed. The higher the ranking number, the larger is the number of contacts
that a researcher has. A principal component analysis was conducted on the three
ranking scores, which resulted in one score69 indicating the overall ranking with
regard to the number of contacts.

The observational information about the participation behavior of the mailing list
members was combined with the questionnaire information of the researcher, with the
help of the email address that the respondent had to fill in. The filled-in email
addresses were checked as carefully as possible to avoid double email addresses for
the same respondent or to avoid complications through changes in the email addresses
during the two months of observation. Moreover, after combining the two sources of
information into a single data set, the email addresses were converted to anonymous
identity scores. Neither individual respondents nor the names of the selected mailing
lists have been made public in order to ensure the anonymity of the findings.

Method of data analysis
Depending on whether the dependent variable is measured on a dichotomous or an
interval scale, the final analysis method consists of either a multiple logistic or linear
                                                          
68 See also chapter 3 for a similar measurement of contacts. The used items cannot be ordered
according to their 'difficulty' in comprising a Mokken scale.
69 The Kaiser-Meyer-Olkin measure of sampling adequacy of .74 indicates a high degree of adequacy
of the three items for the PCA. The first principal component with an eigenvalue of 2.47 is the only one
with an eigenvalue larger than 1. It can explain 82.16% of the variance of the three items.
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regression analysis. Since the data is clustered, however, there are a number of
violations of the standard regression model. For example, the errors are not
independently normally distributed because there is a within-group correlation of the
errors (see e.g. Snijders and Boskers 1999). This clustering must be taken into account
by the data analysis method. For all hypotheses there is a two-level clustering of the
data. Researchers are clustered as members within mailing lists. The interesting
variables describe either properties of the researcher (level 1) or properties of the
group (level 2). As a consequence, these hypotheses are tested by means of a two-
level multiple linear or logistic regression analysis. For hypothesis 15 a three level
clustering is given. Messages are clustered within researchers who are clustered
within mailing lists. However, given that the majority of respondents sent only one or
two questions, the number of data points at the level of the message is too low to
conduct a three level analysis. Therefore, hypothesis 15 is tested by means of a two
level logistic regression analysis that analyzes the probability of a researcher (and not
only a sent message) attracting a public answer. A total of 42 of the respondents
(0.9%) were selected more than once because they were members of more than one
selected mailing list. In view of the fact that this constitutes only a very small
minority of the respondents, it was decided that the multilevel analyses should not
make use of a multilevel cross-classification design (Goldstein 1995). All statistical
models include a number of control variables, as summarized in Chapter 5.5. The
multilevel analyses were conducted using the program MLWin (Goldstein 1998). The
estimations are based on the Restricted Iterative Generalized Least Square algorithm
(Goldstein 1995). For the logistic regression analyses the parameter estimated by the
1st order MQL algorithm were used as starting values for the 2nd order PQL algorithm
(see Goldstein 1998). No extra-binomial variance was specified for the logistic
regression analyses. The reader should take into account that for the logistic
regression analysis the estimation of standard errors of random effects, for example
the standard errors of the estimation of the level 2 variance, may be unreliable. This
issue is under discussion (see e.g. Snijders and Boskers 1999). Since the tests of the
hypotheses only refer to the estimation of the fixed effects, this is no point of concern
for the following analyses.

6.1.2 General Descriptive Findings

A total of 4562 respondents filled in the questionnaire.70 These respondents are
members of 49 selected mailing lists used by researchers in the humanities, the social

                                                          
70 Chapter 2 of this book gives additional general information about some descriptive statistics.



                           Social Networks and Cooperation in Electronic Communities                           191

sciences, and the natural sciences. However, the members of the academic mailing
lists include not only active researchers but also undergraduate students, retired
researchers, and people who have no direct connection to the research system but who
are interested in the topic for other reasons.

Table 6.1: POSITION - What is your current main professional position?

Frequency Valid Percent Cumulative
Percent

Valid 1  undergraduate student 54 1.2 1.2
2  Ph.D. student (or comparable) 841 18.8 20.0
3  Postdoc (or comparable) 231 5.2 25.2
4  Assistant Prof. (or comparable) 551 12.3 37.5
5  Associate Prof. (or
comparable) 538 12.0 49.5

6  Professor (or comparable) 518 11.6 61.1
7  other university researcher 319 7.1 68.2
8  non-university researcher 438 9.8 78.0
9  teacher 61 1.4 79.3
10  retired, but active in research 59 1.3 80.7
11  retired, no research activity 17 .4 81.0
12  other position 849 19.0 100.0
Total 4476 100.0

Missing value 86
Total 4562

Table 6.1 shows that 78% of the respondents are active in the academic system
(including undergraduate students). The largest group of other members is the
category "other position". According to self-descriptions of the respondents, these
members include academic librarians, research team leaders in business firms,
management consultants, statistical consultants, engineers, university administrators,
physicists, IT trainers, and project managers among others.

Of all the respondents, 70.8% are male and 29.8% are female. Membership fluctuates
somewhat. A total of 38.3% of all members who were subscribed in April 1999 had
left their mailing list by the end of September 1999. However, a majority of members
stayed subscribed for a considerable time. A total of 68.8% reported in April that they
had been a member of their mailing list for more than 12 months, while 37% had been
a member of the same mailing list for at least three years. The median value of the
number of other used mailing lists is three; 7% use 7-10 other mailing lists and 4.8%
of the respondents use more than 10 other mailing lists.

Of all the respondents, 34.7% had their main professional position in the USA, 22.3%
in the UK, 5.2% in the Netherlands, 4.5% in Canada, 4.4% in Australia, 4.3% in
Germany and 2.2% in France. The large majority of the remainder of the researchers
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had their main professional position in another European or Asian country. The
prevalent mother tongues of the respondents were US English (32.1%), British
English (28.0%), Dutch (6.2%), German (6.4%), French (3.6%), Spanish (3.6%),
Italian (2.4%), and Russian (1%).

The 49 academic mailing lists include those dealing with topics of the social sciences
(22 lists), the natural sciences (12 lists), the humanities (6 lists) and multidisciplinary
topics (9 lists). The latter category included many lists focusing on methodological
questions of qualitative or quantitative research. Researchers in the humanities were
mainly historians. The distribution of the list topics is a reflection of the fact that a)
for the paper-and-pencil-questionnaire only historians were selected as respondents in
the humanities and that b) researchers in the natural sciences use mailing lists less
often than researchers in the social sciences or humanities. This limitation results from
the fact that the main focus of the analysis of the "offline data set" was a comparison
of the natural sciences with the social sciences and humanities (see Chapter 3).

The distribution in this selection of mailing lists, however, has enough variety to
cover a wide range of different kinds of mailing lists. Moreover, this selection
procedure avoids biases that would result from alternative selection procedures such
as using only lists that are mentioned in some public directories, for example the
directory of mailing lists that make use of the LISTSERV software. The sample
variety obtained via this selection procedure ensures that a proper testing of the
hypotheses is possible. The data are less adequate for making statements about the
distribution of variables if these statements are to be generalized to a (vaguely
defined) population of 'all' academic mailing lists.

The multivariate data analyses for testing the hypotheses of the reputation model
include only the data of 47 lists. Two moderately small lists that were used mainly by
either students or non-academics had to be excluded because of missing values. Group
size, as measured by subscription in April 1999, varied from 16 to 2100 members
with a mean membership size of 425, a median of 295 and a standard deviation of
441. Most of the mailing lists were located on servers in England or the United States.
Only a few were based in the Netherlands, Australia, or Ireland. One list
communicated in Dutch, while 48 of the lists communicated (mainly) in English. In
one of the English speaking lists with a high message volume, 10 emails were posted
in Spanish and were excluded from the data analysis.

Approximately 75% of the respondents (n=3413) indicated the disciplinary
background of their research activity. A total of 10.4% located themselves within the
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humanities and 30.3% within the natural sciences (including mathematics,
engineering and medical sciences), while 47.6% regard themselves as social scientists
and 11.7% assessed their research activity as "multidisciplinary research cross-cutting
these boundaries". The respondents' research experience within the field that is most
closely related to their mailing list varies to a large extent. A total of 22.2% of the
respondents have more than 10 years of research experience, and 52.2% have at least
5 years experience. On the other hand, 28.9% have no more than 2 years of research
experience. The median number of visited conferences during the previous 12 months
was 2. The arithmetic mean of this number is 2.2 with a standard deviation of 2.4. The
median number of research papers written by the respondents during the previous 12
months is 3. The arithmetic mean of this number is 3.2 with a standard deviation of
3.1. More information about the data can be found in Chapter 2, Section 2.2. In
general, the descriptive findings make clear that the sample does not consist of a
specialized population of researchers. Very different groups of researchers with regard
to discipline, formal status, research experience, and intensity of research activities
are included in the sample.

6.1.3. Active Participation: Which members provide information and how

          satisfied are the members with the online discussions?

In line with the findings of other empirical studies (see section 5.2), only a minority of
the respondents were active participants in the list discussions during the two months
of observation, with 11.2% of them sending at least one email-message. The
proportion of respondents who sent a question is 3.9% and the proportion who sent a
public answer to a question is 5.2%.

Some exploratory studies suggest that those who are active in IDGs are not the most
central researchers in the academic system (see e.g. Lewenstein 1995a; Bainbridge
1995b). On the other hand, in order to achieve a very efficient transfer of information
within IDGs the ideal situation would be that those who are the information providers
are also those researchers who have the most knowledge and experience in the
research field. Which 'vision' is true? How does the information provider 'look like'?

Bivariate analyses of the data show the following. Respondents who sent at least one
public email answer are slightly more prominent in their research field than those who
did not send an answer (r=.07, p<.01). They have written slightly more papers (r=.06,
p<.01), and have slightly more knowledge (r=.09, p<.01). They do not visit more or
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less conferences than other members (r=-.003, p>.1). Moreover, they are very slightly
less concerned that their work might be anticipated by another researcher in the field
(r=-.04, p<.05), and they have somewhat more research experience (r=.08, p<.01).
Native speakers have a somewhat higher probability of sending public answers
(r=.08, p<.01), and men are slightly more likely to be information providers than
women (r=.06, p<.01). Moreover, those who are information providers in the IDG
have also sent more private emails to other list members during the previous two
months (r=.10, p<.01).

These findings clearly do not confirm the fear that only marginalized researchers are
active in IDGs. At the same time, the weak bivariate associations71 imply that the
information transferred does not always come from those who are the most active
researchers or those who have the most knowledge about the topic. The information
providers, in general, differ only to a limited extent from the other members.

How satisfied are members with the online discussions? In chapter 5, a distinction
was made between four aspects of user satisfaction: satisfaction with the general
number of sent messages, satisfaction with the number of professionally interesting
messages, dissatisfaction with the number of irrelevant messages, and satisfaction
with the quality of the emails.

Table 6.2: satisfaction with quality aspects of the mailing list

NUMBER PROF.
INTEREST

NON-
RELEVANT

GENERAL
QUALITY

Mean .00 -.06 -1.57 .76
Median .00 .00 -2.00 1.00
Std. Deviation 1.14 1.58 1.53 1.31
Minimum -3.00 -3.00 -3.00 -3.00
Maximum 3.00 3.00 3.00 3.00

There is much variety with regard to user satisfaction. Almost 21% think that there are
too few messages sent while 57% think that the number of messages is all right and
slightly more than 22% regard the number of messages as being too high. The
arithmetic mean and the median are at the scale midpoint of zero. The general quality
of the discussion is evaluated as being moderately positive (arithmetic mean=0.8,
median=1). A total of 14% of respondents evaluate it negatively, that is, they gave a
score between -1 and -3 on a scale ranging from -3 to +3, while 33% evaluate it as "all

                                                          
71 Since one of the variables is dichotomous, the Pearson's correlation coefficient cannot reach the
maximum absolute value of 1 if the other variable is measured on an interval scale.
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right" and approximately 53% gave a positive score between +1 and +3. The number
of irrelevant messages is, on average, regarded as relatively low. The median value is
-2 and the arithmetic mean has a value of -1.57. Only 13.2% gave a score above the
scale midpoint of zero and 78.2% gave a score below the scale midpoint. Satisfaction
with the number of professionally interesting messages is moderately negative
(arithmetic mean of -0.06 and median value of 0); 40.5% regard it as more or less low
(values below the scale midpoint) and 37% as more or less high (scale value above the
scale midpoint).

To summarize, on average the general quality is regarded as slightly positive. The
number of irrelevant messages is regarded as moderately low, the general number of
messages is on average regarded as acceptable and the number of professionally
interesting messages is on average regarded as somewhat too low. At the same time,
there is a considerable degree of heterogeneity of user satisfaction with regard to all
four aspects.

6.1.4 Differences between the Internet Discussion Groups

Since this study focuses (to some extent) on differences between groups, I first
reiterate what kinds of groups were selected. Chapter 2.3 describes how the IDGs
were selected from among the five most important IDGs mentioned by the
respondents of a random sample of English and Dutch university researchers after
being asked about them. It may be expected that there is to some degree a memory
bias in the list of mailing lists. Mailing lists that are useless and display no activity
may have been mentioned less often. At the same time, the paper-and-pencil
questionnaire asked about the five most important lists, and the median value of the
number of used lists is four (see section 6.1.2). This should ensure that at least some
less active mailing lists have also been mentioned. This is shown, too, by the
following numbers that describe different aspects of the selected IDGs. The
descriptions focus on the extent of heterogeneity between the groups, that is, they
show differences between the group means. The overall mean value of the group-
mean values, naturally, need not be the same as the mean value of the individual
scores, since the group means are not weighted by group size.
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Table 6.3: mean satisfaction with quality aspects of the mailing list

NUMBER PROF.
INTEREST NON- RELEVANT GENERAL

QUALITY
Mean -.35 -.28 -1.51 .53
Median -.28 -.30 -1.59 .56
Std. Deviation .75 .50 .57 .58
Minimum -3.00 -1.50 -3.00 -1.75
Percentiles: 25% -.77 -.64 -1.92 .23
Percentiles: 50% -.27 -.29 -1.59 .56
Percentiles: 75% .03 .07 -1.14 .89
Maximum 1.06 .78 -.09 1.89

The mean user satisfaction with an IDG differs between the groups. On average the
selected groups are positively evaluated by their members with regard to the quality of
the sent messages (mean value= 0.53). At the same time, 14.3% of the groups have a
negative average score.72 In every group the users, on average, regard the number of
irrelevant messages to be more or less small. However, in a minority of groups, on
average, the user is close to indifferent as to whether the number of irrelevant
messages is small or large. Many groups are evaluated as having too low a number of
professionally interesting messages (mean value=-0.28). Nevertheless, 28.6% of the
groups are regarded as having on average a more or less high number of
professionally interesting messages (mean score >0). If we take the standard deviation
of the mean values as an indicator for the heterogeneity between the groups then the
mean satisfaction with the general number of sent messages is the one aspect that
differs most between the groups. Moreover, 73.5% of the groups evaluate their
number of sent messages as being more or less too low. The next table shows the
results of an analysis of variance of the four aspects of users’ satisfaction. It indicates
for every aspect how the variance is distributed over the two levels, discussion groups
and members.

Table 6.4: Analysis of Variance of the four original indicators of satisfaction

σ2
 (SE) τ 2

0  (SE) Intra-class
correlation

Number 1.04 (0.02) 0.43 (0.09) 0.29
Professional interest 2.30 (0.05) 0.16 (0.04) 0.07
Non-relevant 2.06 (0.05) 0.25 (0.06) 0.11
General quality 1.40 (0.03) 0.25 (0.08) 0.15
N=4258 n=49

N: level 1 sample size (number of individuals); n: level 2 sample size (number of groups); τ 2
0 : level 2

variance of the intercept; σ2: level 1 error variance

                                                          
72 For simplicity only the Quartile-values are shown in Table 6.3
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The results also confirm the conclusion that there is some degree of variation between
the groups. If we take the estimated intraclass correlation coefficient, that is, the
proportion of the variance between groups with respect to the total variance, then the
heterogeneity with regard to the general number of sent messages is highest between
the groups.

I conclude from the findings of the analysis of variance, together with the fact that
approximately 73.5% of the groups suffer from too low a volume of messages (see
Table 6.3), that for many IDGs within the sample the collective good problem of
reaching a high number of messages is in fact a serious problem.

The active involvement of researchers in the list discussions also differs greatly
between the groups. Whereas the mean proportion of active participants in the groups
is 9.9%, it ranges from 0 to 58.8% in individual groups.73 The mean proportion of
information providers in the groups is 3.4%, and varies from 0 to 29% in individual
groups. The number of group messages is highly correlated with the group number of
sent answers (r=0.80, n=49, p<.01).

In addition, those groups that overcome the cooperation problem are also those that
score higher for average user satisfaction with regard to the quality of the sent
messages and the number of messages that are of professional interest (r[list answers,
mean quality]=.50, r[list answers, mean professional interest]=0.45). At the same
time, the number of group list answers is not positively related to the mean assessment
of the number of irrelevant messages (r=-0.16).

In short, those groups that solve the problem of how to reach a higher frequency of
discussion tend to be also those groups in the sample that offer discussions that are
more satisfying for the members with regard to some important qualitative aspects.

Naturally, a high level of activity has its price. The number of list answers is
positively correlated with the mean assessment that the number of messages is too
high (r=0.40). What are the properties of the groups that attain a larger degree of
discussion? The following table shows that the IDGs differ with regard to the degree
of embeddedness, with regard to the strength of norms and also with regard to the
importance of making contacts.

                                                          
73 These percentages are based on the number of respondents, not on the number of all group members.
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Table 6.5: Analysis of Variance of norm scores*, embeddedness scores*, and

importance of contacts

σ2
 (SE) τ 2

0  (SE) Intra-class correlation
Embeddedness

(N=1447, n=47) 50.00 (2.00) 6.91 (2.08) 0.12

Importance of contacts
(N=3368, n=49) 1.87 (0.05) 0.08 (0.03) 0.04

Norm
(N=1447, n=47) 6.38 (0.24) 2.10 (0.53) 0.25

N: level 1 sample size (number of individuals); n: level 2 sample size (number of groups); τ
2
0 : level 2 variance of the intercept;

σ2: level 1 error variance
*: embeddedness and norm strength are group properties that are constructed via individual assessments

Moreover, groups also differ with regard to their size (see section 6.1.2). Which of the
properties are important for overcoming the problematic social situation, and how do
they help to overcome it? Chapter 5 presented three different models that make
different predictions with regard to the answer to these questions. The next section 6.2
tests the three models empirically.

6.2 Tests of the three Explanatory Models

I first present the results of the tests of the reciprocity model (Section 6.2.1). In
Section 6.2.2 the other two models are tested. Section 6.2.3 presents the outcomes of
testing the extensions of the reputation model concerning the emergence and effects
of help-prescribing norms in IDGs.

6.2.1 The reciprocity model

The reciprocity model makes predictions about the answering behavior of researchers,
not about sending questions. The six predictions (see table 5.1) are tested here. The
bivariate results show that those who have lower contribution costs, those who have
higher information interests and those who are members of groups with a lower
heterogeneity of information interests tend slightly to be those who are more likely to
provide answers and help (r=-.04 for the costs, r=.10 for the information interests, and
r=-.07 for the heterogeneity of interests). Moreover, those individuals who are in
larger groups have a higher probability of sending a public email answer (r=.11),
which is contrary to the expectation of the model. The heterogeneity of the
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contribution costs and the heterogeneity of the quality of the information show no
bivariate association with the probability of becoming a public answer sender.

The bivariate analysis, however, does not make clear whether the associations support
the assumed causal relationships. Furthermore, causal relations between the variables
may be suppressed by third variables. The results of the following 2-level multiple
logistic regression analyses control for a number of these variables. The following
table 6.6 shows the results of these multivariate tests. The first column analyzes the
simultaneous effects of all six variables while controlling for the number of sent
questions, the reply-to-option and knowledge. The second column adds a number of
other control variables that may be able to explain the association between one of the
theoretically interesting variables and the probability of becoming a help provider.

Table 6.6: RECIPROCITY MODEL:

Results of 2-level multiple logistic regression analyses of help provision (answers)

Model 1 Model 2
Variable Estimated value

(standard error)

Estimated value

(standard error)

Individual level effects:

Email experience 0.56** (0.18) 0.33* (0.19)
Information interest 0.23* (0.10) 0.25** (0.10)

Group level effects:

Group size -0.0013 (0.00091) -0.00099 (0.00094)
Heterogeneity of information interests 1.26 (2.17) 1.07 (2.42)
Heterogeneity of contribution costs 2.22 (3.29) 1.73 (3.64)
Heterogeneity of information quality 0.93 (1.60) 1.02 (1.74)

Control Variables:
Group level effects:

Number of list questions 0.024* (0.011) 0.022** (0.0085)
Default reply to group 0.89 (0.56) 0.92 (0.63)

Individual level effects:

Knowledge 0.30** (0.072) 0.21** (0.074)
Years of research experience 0.036** (0.014)
Interruption in Access to list -0.40* (0.23)
Male 0.74** (0.26)
Non-university researcher 0.14 (0.34)
Other university researcher 0.30 (0.36)
Table continued on next page
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Professor -0.065 (0.31)
Native speaker 0.36 (0.24)
Number of visited conferences -0.009 (0.05)
Number of written papers 0.049 (0.031)

*: p<=.05    **: p<=.01 (one-sided)

  N=2906    n=48
τ 2

0 = 1.08 (0.49) τ 2
0 =1.41 (0.62)

N: level 1 sample size (number of individuals); n: level 2 sample size (number of
groups); τ 2

0 : level 2 variance of the intercept

The results of the test of the simultaneous effects of the six variables show that four
effects are not significant. However, the effects of the contribution costs and of the
information interest are significant and have the expected signs. The results do not
change much when the effects of a number of other control variables are taken into
account.

The results presented in the last column show the following. On the one hand, the
effect of the contribution costs and information interest are significant. On the other
hand, the effects of all four other variables are not significant. That is, none of the
hypothesized group level effects is significant. For example, the association between
the heterogeneity of information interests and the probability of sending a public
answer is no longer significant. Although the bivariate association showed that those
who are in groups with a lower heterogeneity of information interests are more likely
to send a public answer, this relationship is not a causal one. If one controls for the
effects of other control variables, there is no longer a relationship between the
heterogeneity of information interests and the probability of help provision.

As a consequence, the possible causal effects are those of the contribution costs and of
the information interests. The group properties that were expected to have an impact
on the hope for reciprocity and therefore were supposed to influence the interaction do
not show any significant effect.

These findings demonstrate that it may be possible that a hope for reciprocity
motivates members to provide answers. At the same time, the reciprocity model
cannot explain which group properties may have an influence on the hope for
reciprocity and thereby on the interaction.74

                                                          
74 Appendix 6.4 shows additional analyses that weaken the preliminary evidence
supporting the hypothesis about the effect of information interests. This effect loses its
significance when the model additionally controls for the attachment to the group.
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To summarize, there is preliminary evidence to support two of the six hypotheses in
the data. These hypothesized effects, however, cannot explain which group properties
may have an impact on the provision of help. Moreover, the significant effect of email
experience is not specific to the reciprocity model, but is also predicted by the other
models.

                                                                                                                                                                     
Since it may be the case that active participation increases group attachment, this
result is ambiguous. Section 6.2.2 presents additional analyses that make the
interpretation unambiguous.
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6.2.2 The two Network Models

Firstly, the hypotheses of the contact and reputation models for explaining the sending
of public answers are tested, since this is theoretically the most interesting
phenomenon and all three models make predictions about it. Thereafter the
predictions of the network models for the sending of public questions are tested.

The contact model implies four predictions concerning the sending of public answers.
Firstly I discuss the results of bivariate analyses, which are followed by the results of
2-level multiple logistic regression analyses. The bivariate analyses show, apart from
the known association between email experience and the probability of sending an
email, that those for whom contacts are more important are also more likely to be
senders of answers (r=.07, p<.01). The number of contacts is not significantly
associated with the sending of public answers.

The multivariate analyses of Table 6.7 show that only the effect of the importance of
contacts is significant when the model controls for a number of other possible
influence factors. The effect of email experience does not clearly reach a level of
significance (p=0.066). Neither the effect of importance of contacts nor the interaction
effect differ significantly from zero. Only one of the four expected effects reaches
significance.

One can conclude from these findings that preliminary evidence to support only the
basic idea of the contact model is found. Those who regard the making of new
contacts to be more important are more likely to provide help and answers in the
IDG.75 At the same time, the hypothesis about the endowment effect is not supported.
Researchers who have more contacts are not less willing to provide answers and help.

                                                          
75 Appendix 6.4 shows additional analyses that weaken the preliminary evidence
supporting the hypothesis about the effect of the importance of contacts. This effect
loses its significance when the model additionally controls for the attachment to the
group. Since it may be the case that active participation increases group attachment,
this result is ambiguous. Section 6.2.2 presents further analyses that make the
interpretation unambiguous.
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Table 6.7: CONTACT MODEL: Results of 2-level multiple logistic regression

analyses of help provision (answers)

Model 1 Model 2
Variable Estimated value

(standard error)

Estimated value

(standard error)

Individual level effects:

Email experience 0.47** (0.19) 0.30 (0.20)
Importance of contacts 0.18 (0.13) 0.25* (0.14)
Pre-existing contacts -0.033 (0.17) -0.124 (0.24)
High importance of contacts × email
experience

-0.011 (0.08) -0.02 (0.079)

Control Variables:
Group level effects:

Group size -0.0011 (0.00099)
Default reply to group 0.78 (0.58) 0.87 (0.59)
Number of list questions 0.019** (0.0053) 0.022** (0.0081)

Individual level effects:

Knowledge 0.32** (0.071) 0.22** (0.079)
Years of research experience 0.036** (0.014)
Interruption in Access to list -0.43* (0.24)
Male 0.71** (0.27)
Non-university researcher 0.17 (0.34)
Other university researcher 0.46 (0.37)
Professor -0.022 (0.32)
Native speaker 0.53* (0.25)
Number of visited conferences -0.011 (0.050)
Number of written papers 0.052 (0.33)

*: p<=.05    **: p<=.01 (one sided)

N=2605    n=48
τ 2

0 = 1.22 (0.56) τ 2
0 =1.28 (0.58)

N: level 1 sample size (number of individuals); n: level 2 sample size (number of
groups); τ 2

0 : level 2 variance of the intercept
The interaction variable is defined as the product of the email experience index with the dichotomous
'importance of contacts' variable (0 = no high importance, 1 = high importance). This implies that the
estimated main effect of email experience is that for researchers who regard making contacts as not
highly important; the main effect of 'importance of contacts' is that for researchers with email
experience index = 0 or with the dichotomous importance of contacts variable = 0.

The hypotheses of the reputation model are now tested. Firstly, only the predictions of
the basic model on the answering behavior are analyzed. The basic model makes six
predictions about the factors influencing the probability of becoming a public answer
sender and one additional prediction about the probability of receiving an answer (see
Table 5.1).
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The bivariate results show, apart from the well known insight about the effect of email
experience, that those who are more prominent, who have more contacts in the
mailing list, who are members of IDGs with a higher degree of embeddedness and
who are members of IDGs with a lower proportion of prominent researchers have a
higher likelihood of sending a public email answer (r=.07 for prominence, r=.07 for
the number of list contacts, r=.09 for the embeddedness and r=-.07 for the proportion
of prominent members). The signs of the two correlation coefficients with regard to
prominence do not fit with the expectations of the model, whereas the other three
associations do. Table 6.8 presents the results of the multivariate analyses in order to
assess whether the results change when other possible influence factors are taken into
account.

Table 6.8 shows the following notable results. The number of personally known
colleagues in the mailing list has the predicted positive and significant effect. Those
who have more colleagues in the list have more incentives to become active as a
public information provider. Moreover, the effect of embeddedness is positive and
significant. The higher the degree of embeddedness, the higher the likelihood that a
member is willing to spend some time on sending public answers to questions. The
main effect of email experience does not clearly reach significance (p=0.78). The
strength of the price effect of email experience depends on the degree of
embeddedness. In IDGs that have a higher degree of embeddedness, the effect of
email experience is weaker than in IDGs with a lower degree of embeddedness. This
negative interaction effect between embeddedness and email experience reaches
significance. The three significant effects are in accordance with the predictions of the
reputation model.

The effect of prominence reaches marginal significance (p=0.048). The sign of the
effect, however, is contrary to the prediction of the reputation model. More prominent
researchers seem to be somewhat more likely to become active as public information
providers than less prominent researchers. This finding implies that the expected
endowment effect of a higher degree of prominence predicted on the basis of Becker’s
(1976) extension of the price-theoretical model should be rejected. Further results,
shown in Appendix 6.4, weaken the evidence that this effect is at all significant. It is
clear that the hypothesis about the effect of prominence should be rejected.
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Table 6.8: REPUTATION MODEL: Results of 2-level multiple logistic

regression analyses of help provision (answers)

Model 1 Model 2
Variable Estimated value

(standard error)

Estimated value

(standard error)

Individual level effects:

Email experience 0.40** (0.19) 0.27 (0.19)
Prominence of sender 0.15* (0.071) 0.12* (0.072)
Contacts in IDG 0.06** (0.019) 0.053** (0.019)

Group level effects:

Embeddedness 0.28** (0.10) 0.312** (0.090)
Proportion of highly prominent
members -11.92** (2.61) -11.42** (2.38)

Cross level interaction effect:

High embeddedness × email
experience

-0.16 (0.12) -0.213* (0.11)

Control Variables:

Group level effects

Group size -0.0010* (0.00059)
Number of list questions 0.006** (0.0033) 0.010* (0.0045)
Default reply to group 0.84* (0.40) 0.91** (0.36)

Individual level effects:

Knowledge 0.17** (0.071) 0.129* (0.075)
Years of research experience 0.026* (0.014)
Interruption in Access to list -0.413* (0.214)
Male 0.732** (0.245)
Non-university researcher 0.14 (0.32)
Other university researcher 0.47 (0.34)
Professor -0.19 (0.30)
Native speaker 0.33 (0.22)
Number of visited conferences -0.063 (0.061)
Number of written papers 0.052* (0.030)

*: p<=0.05    **: p<=.01    N=2693

n=47
τ 2

0 = 0.20 (0.14) τ 2
0 =0.09 (0.09)

N: level 1 sample size (number of individuals); n: level 2 sample size (number of
groups); τ 2

0 : level 2 variance of the intercept
The interaction variable is defined as the product of the email experience index with the dichotomous
'high embeddedness' variable (0 = no high embeddedness, 1 = high embeddedness). This implies that
the estimated main effect of email experience is that for researchers in not highly embedded IDGs, the
main effect of 'embeddedness' being that for researchers with email experience index = 0 or with the
dichotomous high embeddedness variable = 0.
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Furthermore, the results show that a higher proportion of very prominent researchers
in the IDG reduces significantly the likelihood that members become active as public
answer senders. The reputation model, however, predicted a positive effect. A higher
proportion of prominent researchers thus does not present additional opportunities for
gaining reputation by active participation. For this unexpected finding I offer the
following two potential explanations. Firstly, it might be the case that members feel
inhibited when the IDG membership includes a high proportion of very prominent
researchers. In this case, researchers are concerned about their reputation in the
academic community, just as the reputation model implies. Apparently, the
assumption that in such an IDG there are additional opportunities for the average
member to gain reputation is wrong. Contrary to this assumption, in an IDG with a
high proportion of very prominent researchers, members fear losing a measure of
reputation through inappropriate answers. This reasoning thus assumes an inhibiting
effect of the presence of prominent members. Secondly, it might be the case that
'ordinary' members of an IDG with a high proportion of very prominent members
expect the more prominent members to answer the incoming questions. This
reasoning assumes a kind of bystander effect caused by a high proportion of very
prominent researchers. Bystander effects have been found in chat groups of a very
large size (see Markey 2000).

A total of 3 of the 6 hypotheses are preliminarily confirmed by the data. Moreover,
the effect of email experience found only very weak support (see also the findings in
Table 6.6 and Table 6.7 and in Appendix 6.4). The confirmed effects of
embeddedness and of the number of colleagues in the mailing list are of special
relevance. They cannot be explained by alternative mechanisms based on group
attachment or self efficacy, which are ruled out by the control variables (see also
Appendix 6.4 for this interpretation).

The trust in the relevance of the reputation mechanisms is strengthened by the
following results of the multivariate test of the seventh hypothesis of the reputation
model. The reputation model predicts that highly prominent members have a higher
chance of receiving public answers to their questions than less prominent members.
This analysis is based on the sample of researchers who sent at least one question to
the IDG. Unfortunately 45 of these 178 researchers did not give a self-assessment of
their prominence. The exclusion of all cases which have missing values in one of the
other control variables leaves only a small sample of n=105 researchers, who are
members of 20 mailing lists, for the multivariate test. Since only 16 of these
researchers have a prominence score above the scale midpoint, the variable is
dichotomized above this point. The bivariate association between being highly
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prominent and receiving a public answer to a question is only weak (r=.051, p>.05,
n=131). However, this does not take into account differences in the embeddedness or
in the proportion of highly prominent members of the IDG, which may have an effect
on the likelihood of receiving an answer. The following table shows the results of a 2-
level multiple logistic regression analysis that controls for such other effects.

Table 6.9: Reputation model: results of the 2 level logistic regression analysis of

the probability of receiving a public answer

Model 1 Model 2

Variable Estimated value

(standard error)

Estimated value

(standard error)

Individual level effect:

Question sender is highly
prominent 2.154* (0.914) 3.152* (1.19)

Control Variables:
Group level effects:

Default reply to group 0.092 (0.615) 0.76 (0.97)
Embeddedness 0.184* (0.093) 0.23* (0.13)
Proportion of highly prominent
members -9.050* (4.50) -10.59* (6.27)

Group size -0.0007 (0.00075)
Individual level effect:

Knowledge -0.355* (0.171) -0.38* (0.19)
contacts in IDG -0.080 (0.072)
Number of questions sent by the
researcher over two months 3.76** (1.50)

Male 0.14 (0.64)
Native speaker -0.67 (0.58)
Relevance of the topic for question
sender 0.24 (0.32)

*: p<=.05    **: p<=.01 (one-sided)

N=105    n=20
τ 2

0 =0.00 (0.00) τ 2
0 =0.30 (0.45)

N: level 1 sample size (number of individuals); n: level 2 sample size (number of
groups); τ 2

0 : level 2 variance of the intercept

The results show that highly prominent researchers have a higher likelihood of
receiving a public answer.76 Moreover, the group embeddedness has a significant
effect, which is remarkable because of the small number of data points (N=20,
                                                          
76 This effect is not linear, as an additional analysis (not shown here) with the original prominence
variable makes clear.
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df2=15). If the questions are sent to an embedded IDG, the researcher has a higher
likelihood of receiving an answer. In addition, researchers who sent more questions,
those who have less knowledge, and researchers in a group with a lower proportion of
prominent researchers have a higher likelihood of receiving an answer. At first sight,
an alternative explanation might be that those who are more prominent write ‘better’
questions in the sense that their questions are intellectually more challenging.
However, the model controls for the knowledge of the question sender, whether the
discussion topic is of special relevance to him, and whether the question sender has
more contacts in the IDG. The negative effect of the knowledge of the sender does not
suggest that those who write ‘better’ questions have a higher chance of receiving an
answer. The prominence effect cannot be explained by such an assumption.

The results of table 6.8 and table 6.9, which presented tests of the first seven
hypotheses of the reputation model, can briefly be summarized as follows.
Preliminary evidence was found to support four of the seven hypotheses. Researchers
in embedded IDGs and those who have more contacts in the list have additional
incentives to become active as a public help provider. In addition, the size of the price
effect, that is, the effect of email experience, depended on the degree of
embeddedness of the IDG. Moreover, highly prominent researchers and researchers in
embedded IDGs have a higher chance of receiving answers to their questions. This
evidence is in accordance with the claim of the reputation model that the interaction in
academic IDGs is steered by incentives to gain reputation in the academic community
by active online participation. Other explanations such as group attachment, self
efficacy and further alternatives are ruled out by the model tests. The preliminary
results shown offer mixed evidence about the main effect of email experience,
predicted to be significant by all three models. Since the two other relevant
explanatory models – the reciprocity model and the contact model – predicted
correctly only one additional effect, namely the effect of information interests or the
effect of the importance of contacts, the preliminary conclusion is that the reputation
model seems to offer a better explanation of the researchers’ public answering
behavior than the other two models. This preliminary conclusion will be confirmed by
additional analyses to be shown later.

Another notable finding is that no evidence is found for the endowment effects which
are implied by the logic of Becker’s (1976) theory of social interaction. According to
these arguments of the reputation model and the contact model, more prominent
researchers and researchers with more contacts should be less motivated to provide
help and answers in the IDG, since they are already endowed with a higher degree of
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reputation or a higher number of contacts. As a consequence, the 'simple' price
theoretical logic is sufficient for predicting the associations between the variables.

The following table 6.10 analyzes the sending of public questions. Both network
models –the reputation model and the contact model – offer explanations for this
phenomenon. The network model contains four hypotheses and the reputation model
five hypotheses concerning the public sending of questions (see Table 5.1).

The results presented in Table 6.10 make clear that none of the four hypotheses of the
contact model are supported by the data. Neither the effect of the number of existing
contacts nor that of the importance of contacts is significant. The main effect of email
experience is negative and the interaction effect between the importance of contacts
and email experience is positive. The contact model, however, predicted both signs to
be reversed. The observed pattern of significant effects implies that among those for
whom contacts are less important, the effect of email experience is negative. Among
those for whom contacts are important, the effect does not differ from zero. These
effects are difficult to explain. It is clear that the corresponding hypotheses of the
contact model should be rejected.

The results do not confirm the expectations of the contact model. As a consequence,
the sending of public questions cannot be explained with the help of the contact
model. This conclusion does not change when additional control analyses are
conducted (see Appendix 6.4).

The results of the tests of the reputation model show that only one out of five
hypotheses is supported by the data. Researchers send more questions when they are
members of an IDG that is characterized by a high volume of messages in the past.
Neither prominence nor the number of existing contacts shows a significant effect.
More prominent researchers are not less likely than less prominent researchers to send
a question to an IDG. Moreover, the number of contacts a researcher has does not
influence whether he will send a public question.
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Table 6.10: CONTACT & REPUTATION MODEL: Results of 2-level multiple

logistic regression analyses of public question sending

Contact model
Reputation

modelVariable
Estimated value
(standard error)

Estimated value
(standard error)

Individual level effects:
Email experience -0.46* (0.22) -0.333 (0.204)
Importance of contacts -0.023 (0.15) -----
Pre-existing contacts -0.36 (0.39) -0.33 (0.35)
high importance of contacts × email
experience

0.24** (0.095) -----

Prominence ------- 0.01 (0.11)
Group level effects:

Degree of Past IDG communication ------- 0.0059** (0.0015)
Cross level interaction effect:

High embeddedness × prominence ------- -0.06 (0.13)
Control Variables:
Group level effects:

Embeddedness ------- 0.198** (0.075)
Group size 0.00081 (0.00056) 0.00000 (0.0004)
Default reply to group 0.76 (0.59) 0.38 (0.42)

Individual level effects:
Knowledge 0.12 (0.087) 0.19* (0.084)
Years of research experience -0.0335 (0.0214) -0.032 (0.021)
Interruption in Access to list -0.35 (0.254) -0.36 (0.24)
Number of written papers -0.010* (0.045) -0.0059 (0.04)
Male 0.170 (0.26) 0.121 (0.249)
Non-university researcher 0.010 (0.40) -0.04 (0.38)
Other university researcher 0.055 (0.43) 0.11 (0.41)
Professor -0.066 (0.43) -0.18 (0.41)
Native speaker -0.08 (0.25) -0.11 (0.23)
Number of visited conferences -0.052 (0.077) -0.03 (0.07)

*: p<=0.05    **: p<=.01 (one-sided) n=2430  N=47 τ 2
0 = 1.31 (0.61) τ 2

0 =0.34 (0.23)

N: level 1 sample size (number of individuals); n: level 2 sample size (number of groups); τ 2
0 : level 2

variance of the intercept
The interaction variable in the contact model is defined as the product of the email experience index
with the dichotomous 'importance of contacts' variable (0 = no high importance, 1 = high importance).
This implies that the estimated main effect of email experience is that for researchers who regard
making contacts as not highly important, the main effect of 'importance of contacts' being that for
researchers with email experience index = 0 or with the dichotomous importance of contacts
variable=0.
The interaction variable in the reputation model is defined as the product of the prominence index with
the dichotomous 'high embeddedness' variable (0 = no high embeddedness, 1 = high embeddedness).
This implies that the estimated main effect of prominence is that for researchers in not highly
embedded IDGs, the main effect of 'embeddedness' being that for researchers with prominence index=0
or with the dichotomous high embeddedness variable = 0.
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I conclude from these results that the sending of questions to an IDG is not something
that is regarded as detrimental to one’s reputation, independent of whether the IDG is
embedded in an integrated research community.

The most interesting of the other results of the analysis is that a researcher has a
higher likelihood of sending a question when the degree of embeddedness of the IDG
is higher.

This pattern of significant effects suggests that the sending of a question is dependent
on the expectation of receiving an answer to a question. IDGs with a high degree of
past communication and highly embedded IDGs seem to create this expectation the
most. This conclusion does not change when additional control analyses are
conducted (see Appendix 6.4).

As a preliminary result, for explaining the sending of public answers the reputation
model seems to be a good candidate. The sending of public answers appears to be
influenced by incentives to gain reputation within one’s academic community.
Somewhat weaker preliminary evidence was found to support the hypotheses that
those who have more interest in the information and those who have a greater interest
in the making of contacts have a special incentive to send public answers. The sending
of public questions, however, is not influenced by interest in making new contacts nor
by a concern for reputation. Questions may not help in the attainment of reputation,
although they are not detrimental to the maintenance of reputation. Rather, the
sending of questions is dependent on the expectation of receiving an answer. In this
sense, the sending of questions is steered by information incentives. However, this is
not related to a hope for reciprocity.

6.2.3 Social Embeddedness and the Emergence and Effects of Norms in

         Electronic Groups

This section presents the results of two different tests. Firstly, it is tested whether the
Coleman model (Coleman 1990c: chapter 10 & 11) can explain the emergence of
norms in electronic groups. The reputation model is then tested once more by
analyzing whether it can predict the norm effects correctly.
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The multivariate test of the Coleman model is based only on the answers of those
respondents who had some background knowledge about the IDG and its research
community such that they were able to assess the norm strength. The respondent had
to have been a member of the IDG for at least 12 months and he had to have at least
two years of research experience in the field. These respondents had to assess some
statements concerning the strength of a help-prescribing norm. The scores of the
respondents on a Mokken scale are the dependent variable of this analysis (see section
6.1.1 for the measurement). That is, the norm strength perceived by the individual is
the dependent variable. The bivariate correlation between the embeddedness and the
perceived norm strength shows that the higher the degree of embeddedness, the higher
is the strength of the norm that the member perceives (r=0.32, p<0.01, n=1447).

Table 6.11-1 shows that the intraclass correlation of the perceived norm strength is
0.241, meaning that 24.1% of the variance in the perception of norm strength lies
between groups.

Table 6.11-1: The Coleman model: results of a 2 level linear regression analysis:

Analysis of Variance ('Empty' Model):

Variance
Estimated value

(standard error)

Level 1 Variance σ2: 6.220 (0.258)
Level 2 Variance (between groups) τ 2

0 : 1.972 (0.511)

N=1224 n=47

The following table 6.11-2 shows the multivariate test results of the Coleman model.
The test is based on a two level linear regression analysis. The model presented in the
second column of Table 6.11-2 controls for a number of other effects that might have
influenced whether the group member regarded the IDG to have a strong or weak
help-prescribing norm. Independently of the embeddedness, the assessment of the
norm strength might be dependent on the respondent’s gender, his activity in the list,
his attachment to the group, whether he has individual contacts in the list or in the
research field, the duration of his individual membership, the length of the average
membership, the duration of the existence of the research field, and other factors (see
Chapter 5).
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Table 6.11-2: The Coleman model: results of a 2 level linear regression analysis

of norm strength

Model 1 Model 2

Variable Estimated value

(standard error)

Estimated value

(standard error)

Group level effect:

Embeddedness 0.183** (0.056) 0.187** (0.054)

Control Variables:
Group level effects:

Number of list questions 0.015** (0.0041) 0.015** (0.0051)
Mean membership duration -0.0035 (0.012) 0.0079 (0.012)
Duration of research field existence 0.00035 (0.0016) 0.0017 (0.0015)

Group size ----- -0.00038
(0.00051)

Default reply to group 0.732* (0.368) 0.704* (0.341)
Individual level effects:

Pre-existing contacts ----- 0.116 (0.082)

Membership duration -0.000077
(0.000072)

-0.000031
(0.000080)

Prominence ----- -0.017 (0.056)
Knowledge -0.0025 (0.053) -0.089 (0.058)
Number of written papers ----- 0.0061 (0.026)
Number of visited conferences ----- -0.037 (0.033)
Male ----- -0.227 (0.173)
Native speaker ----- 0.296* (0.158)
Years of research experience ----- 0.0063 (0.011)
Member stayed in the list ----- -0.10 (0.16)
Interruption in Access to list ----- -0.084 (0.151)
Attachment to group ----- 0.458** (0.073)
Self-efficacy ----- 0.163* (0.071)
Number of messages sent by researcher ----- -0.028 (0.033)
Email experience ----- -0.055 (0.166)
Importance of contacts ----- 0.096 (0.082)
Contacts in IDG ----- -0.032* (0.015)

*: p<=.05    **: p<=.01 (one-sided)
N=1224    n=47

τ 2
0 = 0.727 (0.230)
σ2:= 6.24 (0.258)

τ 2
0 = 0.56 (0.19)

σ2:= 5.79 (0.24)
N: level 1 sample size (number of individuals); n: level 2 sample size (number of
groups); τ 2

0 : level 2 variance of the intercept; σ2: level 1 error variance

The crucial result of the multivariate test is that, apart from other influence factors, the
degree of embeddness has the predicted significant positive effect on the perceived
norm strength. Apart from perceptions that may be dependent on the attitude toward
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the group, the list involvement and other individual 'nuisance' effects, the norm is
regarded to be stronger for a higher degree of embeddedness. Indicators of the
duration of group interaction, such as the individual or mean duration of membership
or the years of existence of the field, do not have a significant effect. The model,
including all control variables, 'explains' 71.6% of the between-group variance and
6.9% of the level 1 error variance. Appendix 6.4 provides additional analyses that
strengthen the observed result.

Given that a higher degree of embeddedness of the IDG in a research community
leads to the emergence of help prescribing norms, the price-theoretical reasoning of
the reputation model can be tested once more by examining the effects of the
emergence of a norm on the answering behavior. Table 6.12-Model 1 shows a
multivariate test of the two hypotheses of the reputation model with respect to the
effects of norms (see also table 5.1). Moreover, Table 6.12-Model 2 shows the test
results of a model that additionally includes all the significant effects of the other two
models (see Table 6.6 for the reciprocity model and Table 6.7 for the contact model).
That is, Model 2 additionally analyzes the effects of interest in the information and of
the importance of making contacts.

Four results of Model 1 are most notable. Firstly, the effect of the norm strength is
positive and significant. The stronger the norm, the more the researcher is willing to
send a public answer to a question. Secondly, the interaction effect between the norm
strength and the email experience is negative and significant. The stronger the norm,
the less the time costs matter, as the price-theoretical reasoning of the reputation
model implies. Thirdly, the effect of the embeddedness of the IDG is positive and
significant, meaning that the embeddedness has two different consequences. It
facilitates the formation of a strong group norm (see Table 6.11-2), and also, after
controlling for the norm effects, still has a direct effect on the probability of sending a
public answer, as Table 6.12 reveals. Embeddedness thus has both an indirect effect
which is mediated through the norm formation, and a direct effect. Fourthly, the main
effect of email experience and the interaction effect between a high degree of
embeddedness and email experience both now reach significance, contrary to the
results presented in Table 6.8 that did not yet control for the norm effects. The more
email experience a user has, the more he is willing to provide help and answers. In
highly embedded IDGs this price effect of email experience is smaller than in less
embedded IDGs, which provides evidence to support hypotheses 11 and 13 (see
Section 5.3.2.1). The conclusions do not change when additional control analyses are
conducted (see Appendix 6.4).



                           Social Networks and Cooperation in Electronic Communities                           215

Table 6.12: REPUTATION MODEL: Results of 2-level multiple logistic
regression analyses of help provision including norm effects (Model 1) and the
significant effects of the reciprocity model and the contact model (Model 2)

Model 1 Model 2

Variable Estimated value

(standard error)

Estimated value

(standard error)

Individual level effects:

Email experience 0.371* (0.206) 0.393* (0.212)
Prominence of sender 0.123* (0.071) 0.110 (0.076)
Contacts in IDG 0.052** (0.019) 0.048* (0.020)
importance of contacts (contact model) ----- 0.010 (0.089)
information interest (reciprocity model) ----- 0.165 (0.108)

Group level effects:

Embeddedness 0.254* (0.101) 0.192* (0.102)
Proportion of highly prominent members -10.08** (2.54) -9.13** (2.59)
Norm strength 0.478* (0.200) 0.542** (0.213)

Cross level interaction effects:

High embeddedness × email experience -0.256** (0.100) -0.236* (0.10)

Strong norm × email experience -0.150* (0.087) -0.175* (0.090)
Control Variables:
Group level effects:

Group size -0.00092*(0.00051) -0.00095* (0.00054)
Number of list questions 0.0073 (0.0048) 0.0076 (0.0051)
Default reply to group 0.846** (0.343) 0.812* (0.353)

Individual level effects:

Knowledge 0.128* (0.074) 0.134* (0.079)
Years of research experience 0.025* (0.014) 0.026* (0.014)
Interruption in Access to list -0.450* (0.213) -0.463* (0.221)
Number of written papers 0.056* (0.030) -0.050 (0.032)
Male 0.671** (0.241) 0.640** (0.252)
Non-university researcher 0.144 (0.309) 0.250 (0.314)
Other university researcher 0.475 (0.340) 0.569* (0.344)
Professor -0.163 (0.302) -0.12 (0.30)
Native speaker 0.346* (0.220) 0.43* (0.23)
Number of visited conferences -0.067 (0.061) -0.064 (0.061)

*: p<=0.05    **: p<=.01 (one-sided)  N=2466    n=47 τ 2
0 =0.0000(0.0000) τ 2

0 =0.0000 (0.0000)

N: level 1 sample size (number of individuals); n: level 2 sample size (number of
groups); τ 2

0 : level 2 variance of the intercept
The first interaction variable is defined as the product of the email experience index with the
dichotomous 'embeddedness' variable (0 = no high embeddedness, 1 = high embeddedness). The
second interaction variable is defined as the product of the email experience index with the
dichotomous 'norm strength' variable (0 = no strong norm, 1 = strong norm).
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The results of Model 2 allow the mixed evidence for the effect of interest in
information (see Table 6.6) and of the importance of contacts (see Table 6.7) to be
assessed more clearly. Three results of Model 2 are most interesting. Firstly, the effect
of the importance of contacts is clearly non-significant. Secondly, the effect of interest
in the information is no longer significant, although it is still of considerable size
(p=.063). Thirdly, all effects of the reputation model are significant with the exception
of the effect of prominence. The effect of the proportion of highly prominent
members still has the opposite sign to that expected. The other six effects are
significant and have the predicted sign.

These results lead to the following conclusions. Firstly, the mechanisms implied by
the contact model are not supported by convincing evidence. Although researchers
who evaluate the making of new contacts as more important tend more often to
provide help and answers, this effect loses its significance when the analysis controls
for the hypothesized effects of the reputation model, which contradicts the
hypothesized mechanism of the contact model. Secondly, the effect of information
interest hypothesized by the reciprocity model finds only very weak supporting
evidence. Although researchers who have more interest in the information tend to be
more likely to provide help and answers, the mechanism hypothesized by the
reciprocity model no longer finds clear supporting evidence when the model controls
for the mechanisms implied by the reputation model. Thirdly, six of the eight effects
predicted by the reputation model are supported by evidence in the multivariate
model.

In general, the provision of help and answers can best be explained with the help of
the hypotheses of the reputation model.

6.3 The ‘Added Benefits’

Section 6.2 tested three different behavioral models which make different predictions
about the participation behavior of researchers in academic IDGs. The results
strengthen the claim of the reputation model that the interaction behavior is influenced
by a number of conditions that provide incentives to gain reputation through the
provision of help in the IDG. The embeddedness of the IDG plays an important role in
overcoming the problem of cooperation in electronic groups. This section tests the
claim that the embeddedness has some additional practical advantages for the
researcher.
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Four hypotheses concerning user satisfaction with four different aspects of the quality
of the discussion are tested. A distinction is made between satisfaction with the
number of professionally interesting messages, with the general quality of the sent
messages, with the number of irrelevant messages, and with the general number of
sent messages. The bivariate associations between the degree of embeddedness and
the four aspects of satisfaction of the member imply that the higher the degree of
embeddedness of the member’s IDG, the more the member is satisfied with the
number of professionally interesting messages (r1=0.16), the more he is satisfied with
the general quality of the messages (r2=0.28), the less he is dissatisfied with the
number of irrelevant messages (r3=-0.15) and the more (slightly) he is dissatisfied
with too high a number of messages (r4=0.04). Whereas the first three bivariate
associations have the expected sign, the fourth one does not. However, this may
simply be due to the fact that a higher degree of embeddedness leads to more active
participation of the members and therefore to a higher number of sent messages. The
following multivariate analyses control for these and other possible influence factors.

The first two aspects are analyzed with the help of two-level multiple linear
regressions and the other two aspects with two-level multiple logistic regression
analyses.

The multivariate results presented in Table 6.13 make clear that user satisfaction is to

some extent dependent on the personal situation of the individual researcher. For

example, member satisfaction with different aspects of the list discussion depends on

the researcher’s knowledge resources, gender, whether there were interruptions in

access to the list, and other influence factors. An unsurprising but nevertheless notable

finding is that the degree of list communication has a clear, significant effect on the

assessment that there is too high a number of messages. Since the embeddedness of

the IDG provides incentives to become active as a sender of public answers, and since

the number of public answers is highly correlated with the total number of sent

messages (see section 6.1.4), this finding shows that embeddedness not only delivers

benefits, but can also have a negative effect.
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Table 6.13: ADDED BENEFITS: Embeddedness and qualitative aspects of the

discussion: Results of 2-level multiple logistic and linear regression analyses

Variable
Professionally

interesting
messages

quality of
messages

irrelevant
messages

General
number of
messages

Estimated value
(standard error)

Estimated value
(standard error)

Estimated value
(standard error)

Estimated value
(standard error)

Group level effect:

Embeddedness 0.057**(0.020) 0.079**(0.021) -0.091**(0.039) -0.030(0.041)
Control Variables:
Group level effects:
Default reply to
group -0.27* (0.13) -0.14 (0.13) 0.18 (0.25) 0.18 (0.26)
Proportion of
highly prominent
members

0.106 (0.72) -0.23 (0.74) -0.38 (1.39) -2.05 (1.55)

Past degree of
communication 0.0006 (0.0076) 0.00066 (0.00076) -0.0012 (0.0017) 0.0048** (0.0014)

Group size 0.00030*(0.00015) 0.00012(0.00016) 0.000069(0.0003) 0.00064*(0.00030)
individual level effects:
Knowledge 0.076** (0.023) -0.093** (0.019) 0.093* (0.050) 0.038 (0.039)
email experience 0.042 (0.057) -0.084* (0.046) -0.37** (0.120) -0.081 (0.098)
prominence 0.011 (0.022) 0.006 (0.018) 0.07 (0.047) 0.0653* (0.0373)
Years of research
experience -0.0068* (0.0047) -0.0031 (0.0037) -0.015 (0.011) -0.002 (0.008)
Number of
individually sent
messages

0.0072 (0.016) 0.0025 (0.013) -0.097 (0.094) -0.091* (0.045)

Interruption in
Access to list -0.138* (0.061) -0.139** (0.049) 0.410**(0.13) 0.19* (0.104)
Male -0.112 (0.068) -0.128* (0.055) 0.31* (0.151) -0.20* (0.11)
Non-university
researcher -0.018 (0.10) -0.044 (0.083) 0.16 (0.22) -0.020 (0.18)
Other university
researcher 0.12 (0.11) 0.11 (0.086) -0.29 (0.249) 0.17(0.18)
Professor -0.07 (0.090) -0.093 (0.077) -0.13 (0.21) 0.35* (0.17)
Native speaker 0.053 (0.063) 0.168** (0.051) 0.29* (0.14) -0.39** (0.108)
Number of written
papers 0.0007 (0.011) 0.0030 (0.0089) 0.015 (0.022) 0.032* (0.018)
Number of visited
conferences 0.023 (0.015) -0.028* (0.012) 0.050* (0.027) -0.0084 (0.026)
Self efficacy 0.28** (0.030) 0.19** (0.021) -0.18** (0.063) -0.018 (0.045)
*: p<=0.05

**: p<=.01 (one-sided)

N=2588    n=47

τ 2
0 =0.095 (0.031)

σ2=2.11 (0.059)

τ 2
0 =0.13 (0.036)

σ2=1.35 (0.038)
τ 2

0 =0.303 (0.111) τ 2
0 =0.40 (0.13)

Variances of the
'empty' model

τ 2
0 =0.183 (0.052)

σ2=2.27 (0.064)

τ 2
0 =0.247 (0.062)

σ2=1.41 (0.040)
------------------ ------------------

N: level 1 sample size (number of individuals); n: level 2 sample size (number of groups); τ 2
0 : level 2

variance of the intercept; σ2: level 1 error variance
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All four effects of the IDG embeddedness have the expected sign. Most importantly,
in three of the four cases the effects reach significance. The higher the degree of
embeddedness, the more the member is satisfied with the quality of the list discussion,
the higher is the satisfaction with the number of professionally interesting messages,
and the lower is the dissatisfaction with the number of irrelevant messages. The effect
on dissatisfaction of too high a number of messages does not reach significance,
although the model controls for the general number of messages sent over the past
month.

One must take into account that these four indicators of user satisfaction are quite
simple. Restrictions in the length of the online questionnaire did not allow the
construction of more elaborate scales of the four aspects of member satisfaction, and
the indicators thus contain measurement errors to some extent. Nevertheless, three of
the four hypotheses are confirmed by the data.

The findings are not restricted to supporting the claim that embeddedness has some
practical advantages. IDGs with a higher degree of embeddedness have more
satisfying discussions for the member with regard to the number of professionally
interesting messages, the number of irrelevant messages, and the general quality of
the messages. In addition, they show that there are differences in the quality of
different IDGs and they indicate which conditions influence the quality differences.
At the same time, the embeddedness effect is of limited size with respect to easing the
problem of dealing with too much information. If too many messages are sent to the
group, this negative effect is not mitigated by the positive embeddedness effects on
the quality of the messages.

Finally, the findings strengthen the claim of the reputation model that researchers take
into account the effects of their online activity on their reputation in the academic
community. Researchers in embedded IDGs expend more effort in maintaining the
quality of the sent messages and hesitate more in sending messages to the IDG that do
not fit in with the discussion topic. These effects are not by-products of the fact that
IDGs with a higher degree of embeddedness also have more prominent researchers
who are more able to send high quality messages, since the models control for this
influence factor. The findings are additional evidence for the claim of the reputation
model that a concern for reputation influences electronic interaction, as the behavioral
mechanisms of the reputation model imply. The conclusions do not change when
additional control analyses are conducted (see Appendix 6.4).
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6.4 Summary and Conclusions

Chapter 6 tests three behavioral models that try to explain the active participation
behavior of researchers in academic mailing lists. The sending of adequate questions
and answers to an academic Internet Discussion Group is a collective good for the
whole group. Group members have to solve a cooperation problem in order to
overcome the problematic social situation which gives incentives to free-ride and to
hope that other members will invest time and effort in the discussion.

According to the reciprocity model, the public provision of help and answers to
questions in IDGs is motivated by a hope for reciprocity. The reciprocity model is
based on the idea that researchers hope to stimulate the active contribution of other
group members by their own contribution. The model is contrasted here with two
other models arguing that social incentives, related to the researcher's offline social
networks, stimulate the active contribution of group members. The two network
models differ in the way that they explain how the embeddedness of Internet
Discussion Groups in social networks influences the online interaction. The first
network model, the contact model, argues that the public sending of answers and
questions is influenced by the desire to make new contacts with other researchers of
the IDG. Interaction in the electronic group is expected to be used to facilitate the
making of new contacts. The second network model, the reputation model, claims that
the public sending of answers is motivated by the goal of gaining reputation within
one's academic community. In addition, the public sending of questions is expected
not only to be motivated by the desire to obtain new information, but also by a
concern for the maintenance of one's reputation. The insights of the reputation model
are here linked to the Coleman model to explain the emergence and effects of norms
in academic IDGs.

Finally, the reputation model emphasizes the importance of the social embeddedness
of the IDG in two ways. Firstly, social embeddedness is expected to provide stimuli
for the sending of public answers to questions. Secondly, the social embeddedness is
expected to allow social control mechanisms to enhance different aspects of the
quality of the discussion. It puts some pressure on the active contributor to a
discussion to think more carefully about the content of the sent message. Since
researchers want to avoid the loss of reputation, they are expected to be motivated to
expend extra effort in taking into account whether the message is of interest to the
academic community and to its members.
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The results of the data analyses showed the following. The contact model cannot
explain very well the public sending of answers. Although researchers who regard
making contacts as more important tend more often to send answers to the IDG, the
effect does not remain significant in multivariate analyses. The only hypothesis of the
contact model supported in multivariate analyses is implied by all three models. The
evidence for the validity of the reciprocity model is only slightly better than for the
contact model. Although researchers who have more interest in the information
obtained from the IDG tend more often to send answers, this hypothesized effect of
the reciprocity model does not clearly reach significance in multivariate analyses. The
supported hypothesis concerning the effect of email experience is also implied by the
other models. The reputation model, on the other hand, can explain the public sending
of answers in much better fashion. Seven of the nine hypotheses about the
determining factors for the public sending of answers are supported by the data,
including the one effect implied by the two other models (see Table 6.9 and Table
6.12). The evidence supporting the hypothesis about the embeddedness effect is of
special relevance for the model.

None of the models is very good in explaining the public sending of questions. Only
one of five hypotheses of the reputation model is supported by the data. The public
sending of questions seems to be steered by the researcher's expectation of receiving
answers to a question. The strength of this expectation differs between IDGs. A
concern for the maintenance of reputation seems not to influence the public sending of
questions, but only the public sending of answers.

The embeddedness of the IDG can also explain the formation of help-prescribing
norms in IDGs, as predicted by the Coleman model. Moreover, the social
embeddedness of the IDG has effects on three of four qualitative aspects of the
mailing list discussion. The evidence not only supports the claim that the
embeddedness has some practical benefits for the members of the research
community, but it also supports the plausibility of the underlying mechanisms of the
reputation model. However, not all predicted mechanisms were confirmed. For
example, the endowment effect derived from Becker’s (1976) theory of social
interaction did not find supporting evidence. The assumptions of the simpler price-
theoretical model are sufficient for explaining the group interaction.

The results reveal the following picture with regard to the behavioral mechanisms.
The provision of help and information in the IDG, that is the public sending of
answers, is hardly steered by information incentives or a hope for reciprocity, if at all.
It is much more influenced by a social incentive, namely the opportunity to gain
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reputation within one's academic community. Those conditions that give the
researcher more opportunities to gain reputation are the conditions that stimulate him
to become active as a public provider of help, information and answers.

Only the sending of questions is influenced by information incentives. However, this
does not mean that there is a hope for reciprocity, as the reciprocity model implies.
Group members send questions when they need some information and hope to receive
it. This is not related to reciprocity considerations between the members.

The aim of making new contacts does not influence interaction in academic IDGs.
Although IDGs are used as a means of making new contacts (see Chapter 3), this does
not have an impact on the motivation to become active within the IDG.

As a final point, the data support the claim that IDGs differ with regard to important
qualitative aspects of the discussion. It is justified to argue with regard to certain
aspects that some IDGs work better than others as a tool for the transfer of
information. The social embeddedness of the IDG is one important determinant of the
quality differences.

The findings have important implications for practical knowledge management in
addition to implications for theoretical research on the Internet and electronic groups.
The results underline the importance of different kinds of social networks for
knowledge management. Firstly, the wider social network of the research community
that exists around an electronic group of the Internet has important effects. Secondly,
the personal network of the individual researcher is also important. Both aspects can
be used for managing the online discussion of an electronic group. If a list manager
wants to attract new members to the electronic group then it makes sense to try to
integrate not only the individual researcher but also his or her personal network of
colleagues. Moreover, a list manager can try to influence the degree of social
embeddedness of the electronic group, which can be done by the deliberate definition
of the group's discussion topic. The topic of the IDG can either be defined in a very
broad way that attracts researchers from many different communities or in a way that
is more specific and thus suitable for a particular integrated research community. The
degree of embeddedness of an existing IDG can also be influenced by drawing
attention to specific academic institutions such as a particular regular conference or an
existing learned society. Moreover, those who want to influence the degree of activity
in an electronic group should not only look at the specific variables of the reputation
model. Rather, the model as a whole gives information about what kind of incentives
have behavioral effects. List managers and members can draw the other members'
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attention to opportunities for gaining recognition throughout the whole list discussion
by appropriate messages that stress the importance of active participation.

Finally, a number of other variables such as gender, being a native speaker, or group
attachment have often been significantly associated with discussion participation.
While this research cannot reveal the mechanisms that can explain these associations,
it may be useful for practical implications that further research focuses more on the
relationships between active participation and these variables.

At this point, however, two additional remarks are necessary. Firstly, the empirical
findings can strictly only be generalized to the academic members of the 50 mailing
lists used in this study. However, the claim of the theory is far more reaching. The
theory should be applicable to all kinds of academic electronic groups that have no
censorship and that are linked to the academic status system as it is known in the
western world. There is little precise information available about the properties of this
population, which is the case in many studies in organization research. Other
empirical studies of interaction in electronic groups are needed in order to replicate
the findings.

Secondly, the study focuses on the behavioral effects that the IDG embeddedness has
for the activity in a given mailing list. In addition, evidence has been foound for other
beneficial effects of the social embeddedness on the mailing list discussion. This does
not imply that a high degree of embeddedness cannot have any adverse effects. The
knowledge manager should also take into account possible negative effects. Too high
a volume of discussion can be regarded as disturbing by some group members. For the
judging of other possible negative side effects of an academic group with too narrow
an intellectual focus there is not yet enough empirical evidence. For example, there
has been speculation whether the formation of narrowly focused electronic groups of
the Internet could lead to a 'balkanization of the sciences' (Alstyne and Brynjolfsson
1996a). Much more empirical research on the effects of the Internet on academic
communication is needed in order to find out about such possible side effects.

The findings also increase our theoretical understanding of how social networks help
to overcome cooperation problems in electronic groups of the Internet. They show 1.)
that the embeddedness of electronic groups in social networks influences interaction
and facilitates the overcoming of a problematic social situation and 2) by which
mechanisms they do so. They do so by providing opportunities for the attainment of
reputation within the academic community through the public provision of help and
answers. In addition, the social embeddedness facilitates the emergence of a help-
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prescribing norm in IDGs. This norm, in turn, provides additional incentives for the
provision of help.

The most important point is that social incentives have a pivotal impact on interaction
even in academic electronic groups, which are usually regarded as being focused on
information. As a consequence, the question emerges of whether this finding is also
valid for non-academic electronic groups. Further research is needed to find out
whether reputation mechanisms facilitate the solution of cooperation problems a) in
other academic electronic groups such as online communities that consist of a number
of different electronic tools such as public bulletin board systems, mailing lists, chat
groups etc. and b) in non-academic electronic groups.

Future research that investigates the incentive structures for active participation in a
variety of different electronic groups would allow knowledge to be gained about the
'right' formal and informal governance structure for overcoming problematic social
situations that almost all electronic groups face on the Internet. Such research on the
governance of electronic groups would be useful for increasing the quality of
electronic groups of the Internet and for our theoretical understanding of cooperation-
inducing mechanisms that work on the Internet.

Moreover, the findings contradict arguments that emphasize that the uniqueness of
interaction on the Internet requires special theories for analyzing electronic interaction
(see for example Preece 2000). The results suggest that the use of well-known general
behavioral models might not be a bad strategy for analyzing new phenomena.
Mechanisms of social control and reputation effects have been shown to work in
many interaction situations (see e.g. Horwitz 1990; Raub and Weesie 1990). They
may be more relevant than early research on computer-mediated communication has
suggested (e.g. Kiesler, Siegel, and McGuire 1984). The study of problematic social
situations on the Internet might profit from the insights of other sociological research
on small groups, and from empirical findings that must be adapted to the new
electronic environment.
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Appendix to Chapter 6

Appendix 6.1: Mokken Scale Analysis for the measurement of the strength of a

group norm concerning the provision of help to IDG members

The Mokken Scale analysis is a procedure for analyzing whether a number of
dichtomous or polytomous items conform to the assumptions of a so-called Mokken
scale. For such a scale, the used items must measure a theoretical construction
unidimensionally, the item scores must be locally stochastically independent, the
probability of a positive response must be a monotonously non-decreasing function of
the latent scale value, and the item response functions must not intersect (see
Molenaar 1997; Mokken 1997 for details). The underlying crucial idea of such a scale
is that the higher the number of positive answers to items or to item steps, the higher
is the respondent's score on the latent trait to be measured. According to the
assumptions of the Mokken scale, the persons and the items can be ordered on an
ordinal measurement level which indicates the latent trait score. A Mokken scale
presents a probabilistic version of the well-known Guttman scale.
Researchers who had at least two years of research experience and who had been for
at least one year a member of the list had to answer the following three statements on
six point Likert scales. 1.) “In this Mailing List researchers encourage each other to
give answers to questions that they have knowledge about.” (encou) 2.) “Individual
members can develop a reputation for their regular provision of useful answers to
questions in this Mailing List.” (repu) 3.)“Members of this Mailing List expect
individual researchers known for their competence to give answers to stated
questions.” (expect) The answering options varied in 6 steps from “disagree
completely” to “agree completely”. The statements indicate to what extent group
members apply positive or negative sanctions to each other for the active provision of
help. The basic idea behind the items is that the more sanctions there are, the stronger
is the group norm (Coleman 1990c: chapter 10 & 11). Another assumption that must
be tested is that the three items increase with regard to their "difficulty". The answer
to the third statement indicates a higher degree of perceived strength of a norm than
the same answer to the second item, which in turn indicates a higher degree of
perceived norm strength than the same answer to the first item.
The usual procedure of testing the scale assumptions is to investigate the so-called H-
value of the whole scale and of pairs of items, to analyze the item reponse curve, to
analyze the so-called P++ and P-- matrices and to analyze the success probabilities of
two item steps for different restscore groups (Molenaar et al. 1994). The tests of the
model assumptions showed the following results.

Matrix of H values
per item pair

Items
expect repu

repu 0.61
encou 0.52 0.57

Matrix Z(g,h)

Items
expect repu

repu 21.30
encou 18.08 20.81

Overview final scale: Number of Items: 3,n = 1448, Scale coefficient
H = 0.57 Scale Z = 34.80 estimated Reliability: RHO= 0.78
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Additional analyses show that none of the items has a scaling coefficient of H<.55
(not shown here). According to the usual criteria for evaluating the scalability of the
items (Molenaar et al. 1994) the whole scale is considered to be a strong scale.

The checking of the monotonicity assumption and the checking of the nonintersecting
item response curves with the help of the P++ and P-- matrices reveal no violations of
the model assumptions (not shown here).

The checking of the nonintersecting item response curves with the help of the
restscore groups reveals that the item pairs of the first and third items violate once the
assumption of double monotonicity. The one violation, however, can be explained by
chance. Its size does not reach significance (z=1.23, detailed results not shown here).

Appendix 6.2: Mudfold Scale Analysis for the measurement of the embeddedness

of the Internet Discussion Group

The (network) embeddedness of an IDG consists of the frequency of the members' social
interaction outside of the electronic group. The underlying assumption, which is tested,
is that the more the group of researchers in the IDG constitutes an integrated research
community that shares many interests and activities in common, the higher is the degree
of embeddedness.

The following five items were used for the measurement of the degree of integration
of the research community. "To what extent do the following statements describe
adequately the group of researchers in your Mailing List?"
"a) It is more a group of unconnected individuals than a research community." "b) It
is a set of groups and cliques with their own interests and activities, but not much in
common as a research community." "c) It is a set of groups and cliques with their own
interests and activities, but also some common interests as a research community."
"d) It is a moderately integrated research community that shares some interests and
some activities in common." "e) It is a well-integrated research community that
shares many interests and activities in common."
All items had to be assessed on a six-point Likert scale with answering options
ranging from "disagree completely" to "agree completely". A precursor of the items is
mentioned by Hiltz (1984a).
The idea that motivates the use of these items is that they cover a wide range of
different degrees of integration of research communities. On one side, items a and b
are valid descriptions of groups that hardly constitute a well-integrated research
community. On the other side, items c and d are valid descriptions of research
communities characterized by a high degree of integration. The crucial assumption of
a Mudfold scale (Van Schuur and Post 1990) is here that a) the items and the
respondent's perception of the degree of integration can be ordered on an ordinal scale
and that b) the nearer the item and the respondent are on the scale dimension, the
higher is the probability that the respondent will answer an item step positively. This
leads to a single-peaked item response curve. The assumptions can be tested by
inspecting the correlation matrix of the items, by analyzing the scalability, and by
investigating the so-called conditional adjacency matrix.
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The scale construction is based on the answers of 1341 respondents. For the analysis
of the scalability (H-value) 55 respondents were removed who had an answer pattern
that cannot falsify the assumptions (see Van Schuur and Post 1990). That is, all
response patterns consisting of complete disagreement with all items or complete
agreement with all items were removed. The results of the tests are as follows.

The correlation matrix reveals a simplex pattern that is typical for data that confirms
to an unfolding scale (Van Schuur and Kiers 1994). A factor analysis of the same data
would have led to two factors with eigenvalues larger than one. In such cases, the use
of an unfolding technique is seen as more adequate to reveal a unidimensional bipolar
scale that erroneously would have been split up into two factors if a factor analysis
had been used (ibid.).

Unconnected Not much
in common

Some
common
interests

Share some
interests and

some activities

Share many
interests and

acitivities
Unconnected 1
Not much in

common .48 1
Some common

interests .10 .38 1
Share some
interests and

some activities
-.30 -.25 .17 1

Share many
interests and

acitivities
-.58 -.50 -.13 .42 1

The results of the scalability analysis show that the whole scale (H=0.65) in addition
to the single items have a high degree of scalability. None of the items has a
coefficient of scalability <.55. Contrary to my initial expectation, the ordering of the
first two items is reversed, such that the unfolded ordering of the five items is
BACDE.

The results of the analysis of the conditional adjacency matrix (with a cut-off value
between 'disagree somewhat' and 'agree somewhat') revealed no violation of the
assumption of a single-peaked item response curve (only summary shown here).

Summary of statistics on the number of violations in the conditional adjacency matrix
(see Van Schuur and Post 1990: 39ff for the details):

         B     A     C     D     E Scale
----------------------------------------------------------------------------
Iso   0.00  0.00  0.00  0.00  0.00  0.00
Uni    0.0   0.0   0.0   0.0   0.0   0.0
Max      0     0     0     0     0     0

As a consequence, the five items are regarded as forming one unfolding scale that
measures the degree of perceived integration of the research community. For the
embeddedness, the group mean of the scores is taken as a proxy.
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The underlying assumption is that the more the group of researchers constitutes a
well-integrated research community that shares many interests and activities in
common, the higher is the frequency of social interaction between the members. The
following associations confirm this assumption. I asked the respondents with at least
two years of research experience and one year of IDG membership to what extent
they agreed/disagreed with the following statements. "It is very likely that two
arbitrarily selected researchers who (would) regularly send messages to this Mailing
List, will ... a)...will meet each other at least once every two years at a conference, a
professional meeting or another academic gathering. (meeting) b) ...will publish an
article in the same academic journal within the next two years. (journal)  c) ...will be
members of the same academic committee within the next two years, such as an
editorial board of the same academic journal, a board of an academic society, a
review panel for grant applications, a dissertation defense panel etc. ." (committee)
The three statements had to be evaluated on six-point Likert scales ranging from
"disagree completely" to "agree completely". The bivariate associations between the
member's perceived degree of integration and their answers to the three statements
confirm the assumption that there is more social interaction and thus a higher degree
of embeddedness for a higher degree of integration of the community.

Meeting Journal Committee
Degree of
integration

.27** .22** .24**

**: p<.01 (two-tailed), n=1022

These three items are highly correlated with each other (all r's between 0.53 and
0.65). Nevertheless, they do not form a good scale for the measurement of
embeddedness. The first principal component that resulted from a principal
component analysis of the three items leads to a score that is highly dispersed within
the same group. The intra-class correlation is 0.055, meaning that only 5.5% of the
variance of the score is between the groups. The low intra-class correlation indicates a
low degree of reliability of the principal component scores as a measurement for the
group embeddedness. As a consequence, these items are not used as a direct
measurement for the degree of embeddedness. The intra-class correlation for the
Mudfold scale scores is 0.12, which indicates a higher degree of reliability of this
index for the measurement of the group embeddedness.

Appendix 6.3: Measurements of other independent variables

The original questionnaire with complete information about all items can be found at
http://www.ppsw.rug.nl/~matzat/question.htm. Here only the most important items that are
not described in the text are mentioned.

For the measurement of the contribution costs/degree of email experience the
natural logarithm of the months of use of email is taken. For the construction of the
two interaction effects between email experience on the one hand and a high degree of
embeddedness and a strong norm on the other hand, the embeddededness and the
norm strength indicators are dichotomized. Each of them is multiplied with the
indicator of the degree of email experience. The cut-off points for the
dichotomizations are arbitrarily chosen such that the upper third of the groups is
categorized as having a ‘high’ degree of embeddedness or as having a ‘strong’ norm.

http://www.ppsw.rug.nl/~matzat/questions.htm
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The importance of contacts was measured using answers on a six-point Likert
scale to the item "For my own research activities it is very important to contact or to
stay in contact with researchers that are active in the field(s) discussed within the
Mailing List!" Answers range from "disagree completely" to "agree completely". For
the construction of the interaction variable between "email experience" and
"importance of contacts" the latter variable was dichotomized and then multiplied by
the former. The dichotomization was performed in such a way that a score of "one"
implied the answers "agree" or "agree completely", which were given by
approximately 36% of the respondents.

The researcher's prominence is measured by a self-assessment based on the
question "Consider the research field that is most closely related to the topic(s) of this
Mailing List. How well known is your work by other researchers in this field?"
Answers ranged from "one (practically unknown)" to "7 (very well known)". The
proportion of highly prominent members is measured by the group proportion of those
members who scored five or higher on the scale.

Group size was measured by the number of email addresses subscribed at the
end of March.

Knowledge was measured by the answer to the question "Try and compare
your knowledge about the topic of your Mailing List with the knowledge of other
members of this List. What is your subjective assessment of your knowledge? It is:".
The answers ranged from "-3 (below average)" to "+3 (above average)" on a seven
point Likert scale.

The "default reply to group" is a dichotomous variable. It scores "one" if the
setting of the mailing list implies that email answers sent via the 'reply-button' are
posted to the whole mailing list.

Whether the "member stayed" for a longer time or left the mailing list earlier is
indicated by a dummy variable that scores 'one' if the member was still subscribed to
the mailing list after the summer break at the end of September.

Years of research experience were measured with the question "For how many
years have you been actively doing research within the research field that is most
closely related to this Mailing List?".

"Interruption in access to the list" indicates whether the researcher answered
'yes' to the question "Have you been unable to access YOUR MAILING LIST during
the last 2 months for at least one week, e.g. because of a stay away from your office or
for some technical reasons?"

Attachment to the group was measured by answers on a six-point Likert scale
to the question "This Mailing List constitutes a group of researchers I feel really
attached to."

The variable "minutes per day spent on all mailing list activities" is based on
answers to the question "How many minutes did you spend per average day during the
last 2 months reading and writing E-Mails of MAILING LISTS IN GENERAL?"

Perceived self efficacy is measured on a six-point Likert scale ranging from "-3
(disagree completely)" to "+3 (agree completely)" that represents the answers to the
question "My own communication activity in this Mailing List is extremely helpful for
others to conduct their research."

The control variable "number of list questions" was constructed by adding the
sent messages that were coded as a question for every mailing list. The degree of past
IDG communication was measured by counting the number of emails sent to the
mailing list during one month before the beginning of the study observation, thus in
April 1999.
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Descriptive statistics about individual items can be found in chapter 2 of this book.

Appendix 6.4: Additional control analyses for the model tests

Appendix 6.4 contains additional multilevel analyses that strengthen the
interpretations of the results of the original analyses of Table 6.6 - Table 6.13 in
Section 6.2 and Section 6.3. For every table the results of two additional analyses are
presented. Firstly, a number of additional control variables are included in Tables
6.xA, namely the minutes per day spent on all mailing list activities, group
attachment, a dummy variable indicating whether the member left the mailing list
during the two months of observation, self-efficacy, and a dummy variable indicating
whether the respondent sent a question. I decided not to include these items in the
original tables shown in the text. One might argue, for example, that by controlling for
the "minutes per day spent on all mailing list activities" one controls for various
activities of which some form a part of the activity that is the phenomenon to be
explained. In general, the inclusion of these additional control variables does not
change the conclusions drawn in the text in Section 6.4.

Secondly, it is assessed whether there are indications for a bias in the findings
resulting from the slight over-sampling of active list members (see section 6.1). For
this assessment two additional control variables are included in Table 6.xB. Firstly,
the main effect of the delay in filling in the questionnaire (measured in months with a
range from zero to six) is estimated. The inclusion of this effect did not affect the
outcomes of the analyses (not shown here). Secondly, for every theoretically
interesting variable the effect of an interaction between the delay and the interesting
variable is estimated. This interaction variable is defined as the product of the delay
variable and the theoretically interesting variable. The effect of the interaction
variable is of special interest. Section 6.1 showed that respondents who answered later
have a lower probability of becoming an active participant. In this sense, the later the
response, the more the respondent is similar to those who have been under-sampled,
namely the passive ones. The following pattern could be an indicator for bias in the
estimations: the interaction effect is significant and it has the opposite sign to the
predicted effect of the theoretically interesting variable. For the analyses of the norm
emergence and the aspects of the discussion quality, which are not concerned with the
participation behavior, it is tested whether the expected effect of embeddedness
differs between the two groups of active and passive members. A significant
interaction effect with the opposite sign to the predicted main effect of embeddedness
could be an indicator that the slight over-sampling of active members has biased the
estimation.

The results of other additional analyses are not shown here. If an analysis found a
significant individual-level effect that is of theoretical interest, it was tested whether
this individual-level effect could be explained by the corresponding group-level
effect. For such an analysis it is usual to apply a grand-mean centering of the
individual-level variable. The grand-mean centering of the level-1-variables allows
one to interpret the effect of the group-mean variable as the compositional or group-
effect (Bryk and Raudenbush 1992). In none of the analyses was a significant group
level effect found (results not shown here), meaning that the observed individual-level
effects cannot be explained as group-level effects. Moreover, a distinction was made
between four groups: researchers in the humanities, in the social sciences, in the
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natural sciences, and in the engineering sciences. No effects of these disciplinary
differences were found in the data that changed the conclusions drawn in the text
(results not shown here).

Table 6.6A: RECIPROCITY MODEL: Results of 2-level multiple logistic
regression analyses on help provision;
additional control variables: self-efficacy, respondent is question sender, minutes
per day spent on all mailing list activities, group attachment, member stayed

Variable Model with additional

control variables

Estimated value

(standard error)

Individual level effects:

Email experience 0.41* (0.21)
Information interest -0.12 (0.12)

Group level effects:

Group size -0.00086 (0.00090)

Heterogeneity of information interests 0.63 (2.45)

Heterogeneity of contribution costs 1.77 (3.71)

Heterogeneity of information quality 1.59 (1.73)

Control Variables:

Group level effects:
Number of list questions 0.020** (0.0082)
Default reply to group 1.02 (0.63)

Individual level effects:
Knowledge -0.034 (0.084)
Member stayed 0.37 (0.27)
Years of research experience 0.043** (0.015)
Interruption in Access to list -0.33 (0.23)
Attachment to the group 0.15 (0.11)
Male 0.60** (0.28)
Non-university researcher 0.096 (0.36)
Other university researcher 0.52 (0.38)
Professor 0.063 (0.32)
Native speaker 0.44* (0.25)
Number of visited conferences -0.02 (0.058)
Number of written papers 0.046 (0.033)
Minutes spent per day on all mailing list activities 0.0052** (0.0022)
Self-efficacy 0.60** (0.10)
Respondent is question sender 1.62** (0.30)

*: p<=.05    **: p<=.01 (one-sided)   N=2906    n=48 τ 2
0 =1.41 (0.62)

N: level 1 sample size (number of individuals); n: level 2 sample size (number of groups); τ 2
0 : level 2 variance of

the intercept
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The results show that the observed effect of email experience on the probability of
sending an answer as shown in Table 6.6 cannot be explained as being caused by a
motivation to feel more efficient or by a personality trait that motivates the sending of
all kinds of emails, including both questions and answers. Nor does the effect
disappear when other differences in the time constraints of researchers are more
tightly controlled. The effect of the information interest, however, loses its
significance when group attachment is introduced as an additional control variable.
Those who have more information interest also feel more attached to the researchers
of the list as a group (bivariate r=.51, p<.01). Since it may also be the case that active
participation in the IDG leads to a higher degree of group attachment, this finding is
difficult to interpret. The final results presented in Table 6.12 make the assessment of
the hypothesis about the information interest clearer.

Table 6.6B: RECIPROCITY MODEL: Results of 2-level multiple logistic

regression analyses on help provision;

additional control variables: delay in response & interaction of variables with
delay

Variable Model with time

control variables

Estimated value

(standard error)

Control Variables:

Delay in response 1.88 (2.39)
Delay × email experience 0.040 (0.12)
Delay × information interest -0.10 (0.063)
Delay × group size 0.000097 (0.00016)
Delay × heterogeneity of information interests -0.52 (0.87)
Delay × heterogeneity of information quality -0.13 (1.01)
Delay × heterogeneity of contribution costs -2.30 (1.86)

*: p<=.05    **: p<=.01 (one-sided)

  N=2906    n=48
τ 2

0 =1.46 (0.64)

N: level 1 sample size (number of individuals); n: level 2 sample size (number of
groups); τ 2

0 : level 2 variance of the intercept; only new control variables shown; other
variables like in Table 6.6

None of the interaction variables shows a significant effect. There is no indication that
the results shown in Table 6.6 could be biased by the small over-sampling of active
participants.
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Table 6.7A: CONTACT MODEL: Results of 2-level multiple logistic regression
analyses of help provision
additional control variables: self-efficacy, respondent is question sender, minutes
per day spent on all mailing list activities, group attachment, member stayed

Variable Model 2

Estimated value

(standard error)

Individual level effects:

Email experience 0.42* (0.21)
Importance of contacts -0.06 (0.15)
Pre-existing contacts -0.30 (0.29)
Importance of contacts × email experience -0.072 (0.083)

Control Variables:
Group level effects:

Group size -0.0010 (0.00097)
Default reply to group 0.99* (0.57)
Number of list questions 0.019** (0.0074)

Individual level effects:

Knowledge -0.003 (0.087)
Member stayed 0.31 (0.27)
Years of research experience 0.044** (0.015)
Interruption in Access to list -0.32 (0.24)
Attachment to the group 0.21* (0.12)
Male 0.60** (0.28)
Non-university researcher 0.16 (0.36)
Other university researcher 0.68* (0.38)
Professor 0.06 (0.33)
Native speaker 0.52* (0.26)
Number of visited conferences -0.019 (0.057)
Number of written papers 0.033 (0.034)
Self-efficacy 0.66** (0.11)
Question sender 1.55** (0.31)
Minutes per day spent on all mailing list
activities

0.0061** (0.0023)

*: p<=.05      **: p<=.01      (one sided)

N=2605    n=48
τ 2

0 =1.11 (0.51)

N: level 1 sample size (number of individuals); n: level 2 sample size (number of
groups); τ 2

0 : level 2 variance of the intercept

The results show that the potential effect of email experience on the probability of
sending an answer, as shown in Table 6.7, cannot be explained as being caused by a
motivation to feel more efficient, by group attachment, or by a personality trait that
motivates the sending of all kinds of emails, including both questions and answers.
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Contrary to the results shown in the text, the effect of email experience now reaches
significance. The effect does not disappear when other differences in the time
constraints of researchers are more tightly controlled. The final analyses make the
interpretation of this finding clearer. Moreover, the effect of the importance of
contacts is no longer significant. This is to some extent due to the effect of group
attachment. However, since it may be the case that a larger importance placed on new
contacts motivates researchers to become active as help providers and a larger degree
of active participation may increase group attachment, this does not clearly refute the
hypothesis about the importance of contacts. The final analysis presented in Table
6.12 makes the assessment of the effect of the importance of contacts unambiguous.

Table 6.7B: CONTACT MODEL: Results of 2-level multiple logistic regression
analyses of help provision
additional control variables: delay in response & interaction of variables with
delay

Variable
Estimated value

(standard error)

Control Variables:
Individual level effects:

delay in response -1.17* (0.69)
Delay × email experience 0.15 (0.13)
Delay × pre-existing contacts -0.045 (0.17)
Delay × importance of contacts 0.15 (0.10)
Delay × email experience × high importance of
contacts

-0.082 (0.054)

*: p<=.05      **: p<=.01      (one sided)

N=2605    n=48
τ 2

0 =1.15 (0.53)

N: level 1 sample size (number of individuals); n: level 2 sample size (number of
groups); τ 2

0 : level 2 variance of the intercept; only new control variables shown; other
variables as in Table 6.7

None of the interaction effects is significant. There is no indication that the results
shown in Table 6.7 could be biased by the small over-sampling of active participants.

The additional control analyses for Table 6.8 of section 6.2 were conducted for the
extended version of the reputation model including the norm effects. The reader can
find the results of these analyses below in Table 6.12A and Table 6.12B. Additional
control analyses for Table 6.9 are superfluous since the sample only consists of those
respondents who are active participants.
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Table 6.10A: CONTACT & REPUTATION MODEL: Results of 2-level multiple
logistic regression analyses of public question sending
additional control variables: respondent is answer sender, minutes per day spent
on all mailing list activities, group attachment, member stayed

Variable Contact model Reputation model

Estimated value

(standard error)

Estimated value

(standard error)

Individual level effects:

Email experience -0.423* (0.221) -0.228 (0.208)
Importance of contacts -0.189 (0.161) -----
Pre-existing contacts -0.364 (0.402) -0.386 (0.380)
high importance of contacts × email
experience

0.241** (0.096) -----

Prominence ------- -0.068 (0.114)
Group level effects:

Degree of Past IDG communication ------- 0.0038** (0.0013)
Cross level interaction effect:

High embeddedness × prominence ------- -0.154 (0.137)
Control Variables:

Group level effects:

Embeddedness ------- 0.189** (0.066)
Group size 0.00065 (0.00047) 0.000090 (0.00032)
Default reply to group 0.664 (0.499) 0.292 (0.370)

Individual level effects:

Knowledge -0.0034 (0.093) 0.048 (0.091)
Member stayed -0.012 (0.270) -0.138 (0.249)
Years of research experience -0.045* (0.022) -0.036* (0.021)
Interruption in Access to list -0.302 (0.257) -0.281 (0.247)
Attachment to the group 0.231** (0.118) 0.248** (0.104)
Number of written papers -0.038 (0.048) -0.032 (0.044)
Male -0.022 (0.265) 0.0135 (0.252)
Non-university researcher 0.00030 (0.406) -0.024 (0.388)
Other university researcher 0.010 (0.439) 0.069 (0.421)
Professor -0.059 (0.442) -0.089 (0.421)
Native speaker -0.282 (0.253) -0.30 (0.24)
Number of visited conferences -0.045 (0.077) -0.019 (0.068)
Respondent is answer sender 1.547** (0.306) 1.45 (0.29)
Minutes per day spent on all mailing
list activities

-0.00098 (0.0055) -0.0013 (0.00542)

*: p<=0.05    **: p<=.01 (one-sided) n=2430

N=47
τ 2

0 = 0.791 (0.408) τ 2
0 =0.116 (0.117)

N: level 1 sample size (number of individuals); n: level 2 sample size (number of groups); τ 2
0 : level 2

variance of the intercept



236                                                                    Chapter 6                                                                           

The results show that the observed effects presented in Table 6.10 cannot be
explained by a personality trait that motivates the sending of all kinds of emails,
including both questions and answers. The effects do not disappear when other
differences in the time constraints of researchers are more tightly controlled.

Table 6.10B: CONTACT & REPUTATION MODEL: Results of 2-level multiple
logistic regression analyses of public question sending
additional control variables: delay in response & interaction of variables with
delay

Variable Contact model
Reputation

model

Estimated value

(standard error)

Estimated value

(standard error)

Control Variables:

Individual level effects:

Delay in response -1.377* (0.702) -1.105* (0.591)
Delay × email experience 0.227 (0.142) 0.243* (0.130)
Delay × importance of contacts -0.065 (0.109) -----
Delay × pre-existing contacts -0.065 (0.225) 0.042 (0.203)
Delay × high importance of contacts ×
email experience

0.013 (0.065) -----

Delay × prominence ----- -0.107 (0.068)
Cross level interaction effects:

Delay × high Embeddedness ×
prominence

----- 0.056 (0.071)

Delay × Amount of Past IDG
communication

----- 0.00027 (0.00053)

*: p<=0.05    **: p<=.01 (one-sided)

n=2430  N=47
τ 2

0 = 1.16 (0.553) τ 2
0 =0.249 (0.184)

N: level 1 sample size (number of individuals); n: level 2 sample size (number of
groups); τ 2

0 : level 2 variance of the intercept; only new control variables shown; other
variables like in Table 6.10

The numbers show that for the contact model none of the interaction effects reaches
significance. The analysis of the reputation models results in one significant
interaction effect (Delay × email experience). The sign of this effect is positive, which
indicates that the effect of email experience, as estimated in Table 6.10, might be
slightly underestimated. As a consequence, the evidence for or against the hypothesis
concerning the effect of email experience is ambiguous. Nevertheless, the conclusion
drawn in the text that the sending of questions is not dependent on considerations
about reputation is valid.
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Table 6.11B: The Coleman model: results of a 2 level linear regression analysis

additional control variable: passive member × embeddedness

Variable
Estimated value

(standard error)

Control Variables:
Cross level interaction effect:

passive member × embeddedness 0.014 (0.011)
*: p<=.05      **: p<=.01      (one sided)

N=1224    n=47
τ 2

0 =0.556 (0.184) σ2=5.78 (0.241)

N: level 1 sample size (number of individuals); n: level 2 sample size (number of groups); τ 2
0 : level 2

variance of the intercept, σ2: level 1 error variance; only new control variables shown; other variables
like in Table 6.11

The interaction effect is non-significant. The effect of embeddedness does not differ
between active and passive members. There is no indication that the slight over-
sampling of active members has biased the estimation.

Table 6.12A: REPUTATION MODEL: Results of 2-level multiple logistic
regression analyses of help provision including norm effects
additional control variables: respondent is question sender, minutes per day
spent on all mailing list activities, self-efficacy, group attachment, member stayed

Variable Model 1

Estimated value

(standard error)

Individual level effects:

Email experience 0.497* (0.219)
Prominence of sender 0.055 (0.078)
Contacts in IDG 0.040* (0.021)

Group level effects:

Embeddedness 0.193* (0.106)
Proportion of highly prominent members -11.41** (2.802)
Norm strength 0.434* (0.214)

Cross level interaction effects:

High embeddedness × email experience -0.227* (0.112)

Strong norm × email experience -0.178* (0.100)
Table continued on next page
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Table 6.12A continued
Control Variables:

Group level effects:

Group size -0.00060 (0.00055)
Number of list questions 0.00064 (0.0053)
Default reply to group 0.754* (0.374)

Individual level effects:

Knowledge -0.069 (0.083)
Member stayed 0.286 (0.245)
Years of research experience 0.039* (0.015)
Interruption in Access to list -0.377* (0.228)
Attachment to the group 0.041  (0.100)
Number of written papers 0.050 (0.032)
Male 0.698** (0.245)
Non-university researcher 0.175 (0.328)
Other university researcher 0.628* (0.367)
Professor -0.0053 (0.316)
Native speaker 0.452* (0.223)
Number of visited conferences -0.057 (0.059)
Self-efficacy 0.550** (0.098)
Respondent is question sender 1.628** (0.286)
Minutes per day spent on all mailing list activities 0.0055** (0.00204)

*: p<=0.05    **: p<=.01 (one-sided)  N=2750    n=47 τ 2
0 =0.0000 (0.0000)

N: level 1 sample size (number of individuals); n: level 2 sample size (number of
groups); τ 2

0 : level 2 variance of the intercept

The results show that the observed effects presented in Table 6.12 cannot be
explained by a personality trait that motivates the sending of all kinds of emails,
including both questions and answers, or as caused by the motivation to feel more
efficient. The effects do not disappear when other differences in the time constraints
of researchers are more tightly controlled.

Table 6.12B: REPUTATION MODEL: Results of 2-level multiple logistic
regression analyses of help provision including norm effects
additional control variables: delay in response & interaction of variables with
delay

Variable
Estimated value

(standard error)

Control Variables:
Individual level effects:

delay in response -1.16 (1.89)
Delay × email experience 0.128 (0.143)

Table continued on next page
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Table 6.12B continued
Delay × prominence -0.087* (0.045)
Delay × contacts in IDG 0.032** (0.012)
Cross level interaction effects:

Delay × norm strength -0.172 (0.117)
Delay × proportion of highly prominent
members

-3.009 (1.886)

Delay × embeddedness 0.091 (0.064)
Delay × high embeddedness × email
experience

-0.002 (0.064)

Delay ×high norm strength  × email experience 0.047 (0.057)
*: p<=.05      **: p<=.01      (one sided)

N=2750    n=47
τ 2

0 =0.000 (0.000)

N: level 1 sample size (number of individuals); n: level 2 sample size (number of
groups); τ 2

0 : level 2 variance of the intercept; only new control variables shown; other
variables like in Table 6.12

Table 6.12B shows that two of the interaction effects are significant. The interaction
effect between the delay in response and number of contacts in the IDG is positive
and significant. The effect of the number of IDG contacts may thus be
underestimated. Since the effect reaches significance in the sample, this finding
strengthens the confirmation of the hypothesis. The second significant interaction
effect is between the delay in response and prominence. The effect is negative and
significant, meaning that the effect may be overestimated in the data. However, since
the corresponding hypothesis is rejected, the finding confirms this decision. As a
consequence, there is no indication that the conclusions drawn in the text are invalid.

Table 6.13A: ADDED BENEFITS: Embeddedness and qualitative aspects of the
discussion: Results of 2-level multiple logistic and linear regression analyses
additional control variables: group attachment, minutes per day spent on all
mailing list activities

Variable

Professionally

interesting

messages

quality of

messages

irrelevant

messages

General

number of

messages

Estimated value
(standard error)

Estimated value
(standard error)

Estimated value
(standard error)

Estimated value
(standard error)

Group level effect:

Embeddedness 0.0369*

(0.0189)

0.059**

(0.020)

-0.074*

(0.039)
-0.024 (0.042)

Table continued on next page
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Table 6.13A continued

Control Variables:
Group level effects:
Default reply to
group -0.197 (0.122) -0.065 (0.126) 0.104 (0.248) 0.0163 (0.268)

Proportion of
highly prominent
members

0.128 (0.613) -0.095 (0.693) -0.374 (1.391) -2.150 (1.567)

Past degree of
communication 0.0042 (0.0071) 0.00055 (0.00071) -0.0012 (0.0017) 0.0049** (0.0014)

Group size 0.0024* (0.0014) 0.000060
(0.00015) 0.00013 (0.00031) 0.00067**

(0.00030)
individual level effects:
Knowledge 0.048* (0.022) -0.121** (0.018) 0.115* (0.050) 0.047 (0.040)
email experience 0.011 (0.056) -0.030 (0.044) -0.432** (0.124) -0.098 (0.099)
Prominence -0.017 (0.021) -0.022 (0.017) 0.102* (0.047) 0.073* (0.038)
Years of research
experience -0.0098* (0.0045) -0.0056 (0.0036) -0.014 (0.011) 0.0014 (0.0085)

Number of
individually sent
messages

0.0010 (0.016) -0.0019 (0.0012) -0.112 (0.096) -0.082* (0.045)

Interruption in
Access to list -0.123* (0.058) -0.128** (0.047) 0.412** (0.129) 0.185* (0.105)

Attachment to the
group 0.323** (0.026) 0.30** (0.02) -0.266** (0.059) -0.103* (0.047)

Minutes per day
spent on all mailing
lists activities

0.003** (0.001) 0.0010 (0.00079) 0.0035 (0.0022) -0.0039 (0.0025)

Male -0.092 (0.066) -0.109* (0.053) 0.292* (0.152) -0.208* (0.116)
Non-university
researcher -0.034 (0.10) -0.053(0.080) 0.164 (0.224) -0.0032 (0.182)

Other university
researcher 0.127 (0.104) 0.12 (0.08) -0.289 (0.249) 0.173(0.183)

Professor -0.049 (0.093) -0.067 (0.073) -0.166 (0.218) 0.364* (0.168)
Native speaker 0.053 (0.061) 0.271** (0.049) 0.196 (0.140) -0.431** (0.110)
Number of written
papers -0.0024 (0.011) 0.0016 (0.0085) 0.015 (0.022) 0.033* (0.018)

Number of visited
conferences 0.025* (0.014) -0.026* (0.011) 0.051* (0.027) -0.0076 (0.026)

Self efficacy 0.142** (0.028) 0.06** (0.02) 0.069 (0.066) 0.029 (0.050)
*: p<=0.05

**: p<=.01

(one-sided)

N=2588    n=47

τ 2
0 =0.081 (0.023)

σ2=1.98 (0.056)

τ 2
0 =0.11 (0.031)

σ2=1.24 (0.034)
τ 2

0 =0.312 (0.114) τ 2
0 =0.420 (0.136)

N: level 1 sample size (number of individuals); n: level 2 sample size (number of
groups); τ 2

0 : level 2 variance of the intercept; σ2: level 1 error variance

The results do not change when additional control variables are introduced.



                           Social Networks and Cooperation in Electronic Communities                           241

Table 6.13B: ADDED BENEFITS: Embeddedness and qualitative aspects of the
discussion: Results of 2-level multiple logistic and linear regression analyses
additional control variables: passive member × embeddedness

Variable
Professionally

interesting

messages

quality of

messages

irrelevant

messages

General

number of

messages

Estimated

value

(standard

error)

Estimated

value

(standard

error)

Estimated

value

(standard

error)

Estimated

value

(standard

error)

Control Variables:
Cross level interaction effect:

passive member ×
embeddedness

-0.00055
(0.0039)

-0.0036
(0.0031)

0.0139
(0.0118)

0.0065
(0.0072)

*: p<=.05      **:

p<=.01      (one sided)

N=2750    n=47

τ 2
0 =0.095(0.031)

σ2=2.11 (0.059)

τ 2
0 =0.130

(0.036)

σ2=1.35

(0.038)

τ 2
0 =0.30

(0.112)

τ 2
0 =0.403

(0.13)

N: level 1 sample size (number of individuals); n: level 2 sample size (number of
groups); τ 2

0 : level 2 variance of the intercept, σ2: level 1 error variance; only new
control variables shown; other variables like in Table 6.13

None of the interaction effects is significant. There is no indication that the
estimations are biased by the slight over-sampling of active members.
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Chapter 7

General Summary, Conclusions, and Suggestions for Future
Research

The analyses presented in this book try to give answers to the following three
questions. What kinds of benefits do academic Internet Discussion Groups provide in
general? How can disciplinary differences in the prevalence of use of Internet
Discussion Groups be explained? How can it be explained that some Internet
Discussion Groups achieve a high and satisfying level of group discussion whereas
other groups fail to achieve adequate contributions from the members to the
discussion? The answers to these questions are summarized below under the headings
‘the impact’, ‘the spread’, and ‘cooperation and social order’.

In order to answer the questions, the analyses makes use of two different data sets.
The first, the so-called ‘offline data set’, consists of answers to a questionnaire sent to
a random sample of English and Dutch university researchers. The respondents are
active researchers in their discipline in the humanities, the social sciences, or the
natural sciences. The offline data set is used for the analyses in Part IIA related to the
first two questions. The analyses in Part IIB, related to the third question, are based on
the second data set, the so-called ‘online data set’. This consists of information about
the directly observed communication behavior of members of 49 academic mailing
lists combined with information about these members obtained via an online
questionnaire. The selection of the mailing lists was based on the answers of the
respondents of the offline data set. The researchers of the offline data set were asked
to mention at most five Internet Discussion Groups (IDGs) that they use for
professional reasons. Of the mailing lists mentioned among the IDGs, a random
selection of mailing lists that discuss academic topics was chosen. The selection
procedure aims at ensuring that for the data analysis a diverse group of mailing lists of
professional relevance for various groups of university researchers in England and the
Netherlands could be used. The online data set is (at best) an approximation of a
representative sample of professionally relevant mailing lists used by English or
Dutch university researchers, although this is not strictly guaranteed by the selection
procedure.

The impact:

Chapter 3 tests hypotheses about the beneficial effects of IDGs. I made a distinction
between three kinds of contact benefits (weak contacts, reception contacts, and strong
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contacts) and two kinds of information benefits (research information and practical-
helpful information). For every hypothesis it was analyzed whether differences in the
sizes of the benefits can be found between well-integrated and peripheral researchers.
In this way different versions of the so-called 'equality hypothesis' (Gresham 1994a;
Walsh 1998f; Hiltz and Turoff 1978; Walsh and Bayma 1996a; Hesse et al. 1993a),
implying a reduction of social inequality, were tested.

The data analyses in Chapter 3 reveal the following about the benefits or impact of
IDGs. Evidence was found for the presence of contact and information benefits. In
general, there was more evidence for contact benefits than for information benefits.
For the provision of practical-helpful information benefits no evidence was found.
The hypothesis about research information benefits was confirmed, but only for
researchers in the natural sciences. While there was some evidence for all three kinds
of contact benefits, much more evidence existed for the hypotheses about the weak
contacts and the reception contact than for the hypothesis about strong contacts. There
were no differences between researchers in the natural sciences on the one hand and
researchers in the humanities and social sciences on the other hand with regard to the
hypotheses about contact benefits.

With regard to the impact of IDGs on the macro level of the academic communication
system, no evidence was found for any version of the so-called equality hypothesis.
The various versions of the equality hypothesis imply that peripheral researchers
profit more from the opportunities offered by IDGs for the making of new contacts
than well-integrated researchers. Neither the peripherality hypothesis (Walsh and
Bayma 1996a; Walsh 1998f) nor the strong equality hypothesis (Gresham 1994a)
found any supporting evidence. No differences were found between well-integrated
and peripheral researchers with regard to any of the contact or information benefits.
For example, those who are well-integrated do not profit less from the opportunities
of making new weak contacts than those who are peripheral in the informal academic
communication networks.

Apart from the general impact, differences between IDGs were found with regard to
the quantity of benefits they provide. Researchers in very active IDGs tend to obtain
more benefits than researchers in very passive IDGs. Another finding was that only a
very small minority of researchers used newsgroups. As a consequence, although the
analysis included academic mailing lists and newsgroups, the results are based to a
very large extent only on data about the benefits provided by mailing lists.
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I conclude from the findings the following. The most general benefits offered by
IDGs to the university researcher are not information benefits, but contact benefits.
Researchers in different fields profit from active discussions in IDG in the respect that
they make new contacts with other researchers. These contacts make the researcher
more visible and more aware of other researchers. They also lead to the exchange of
papers. The strongest impact that IDGs seem to have is on the weak contacts of the
researcher. However, weaker evidence for an effect on strong contacts was also found.
The new contacts made with the help of IDGs enlarge the informal communication
network. At the same time, the enlargement does not imply that the 'additional'
contacts are always stable in the sense that they provide a tie to the same person for a
long time.

The size of the benefits does not differ between peripheral and well-integrated
researchers. The hopes expressed in different versions of the so-called "equality
hypothesis" are not supported by the findings. No evidence was found for the
expectation that IDGs could reduce social inequalities in access opportunities to
informal communication. There are beneficial effects important for peripheral
researchers. However, the effects are only of moderate size, they exist for peripheral
and also for well-integrated researchers, and they do not reduce the gap between those
who have a lot of contacts and those who have very few.

As a consequence, it is justified to argue that IDGs provide social capital to university
researchers. The kind of advantage that they provide more often consists of contact
benefits than of information benefits. Inequalities with regard to the distribution of
informal contacts in the research system are not reduced.

In addition, I conclude from the findings that not all IDGs are of the same useful kind.
Some active IDGs tend to be better suited for providing opportunities for obtaining
contact or information benefits than others. The findings indicate that it is useful to
distinguish between different IDGs and to analyze under which conditions IDGs are
more efficient for the transfer of information and for the making of new contacts. The
results suggest that for further research it would not only be useful to analyze whether
electronic groups provide access to social capital leading to different kinds of benefits,
but also to conduct a more detailed analysis of the interaction in electronic groups to
find out more about the conditions fostering the provision of benefits. Such an
analysis was conducted in Part IIB of this book.
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The Spread:

Research that tries to analyze disciplinary differences in the prevalence of information
& communication technology (ICT) use takes into account a number of conditions
that differentiate between academic disciplines. I made a distinction between two
kinds of hypotheses. Some hypotheses focus on conditions that raise problems of trust
between researchers and thereby are expected to inhibit the use of specific ICTs for
informal communication (Kling and McKim 2000a). Other hypotheses focus on
conditions that induce certain communication needs of a researcher and thereby
stimulate the use of specific ICTs for informal communication (Walsh and Bayma
1996f). These ideas have been expanded to explain differences in the prevalence of
use of Internet Discussion Groups (IDGs). In addition, I have argued that a low degree
of 'visibility' of the research work in a field may stimulate researchers to make use of
IDGs. They have an additional incentive to start using them because they are in need
of information that helps them to obtain an overview of ongoing research and new
developments in their field when it is not easy to do so. Based on these ideas,
hypotheses about conditions expected to raise trust problems and hypotheses about
conditions predicted to influence the communication needs of the researcher are tested
in Chapter 4.

The data showed clear differences between the eight disciplines in the prevalence of
IDG use. The analyses made clear that the two trust hypotheses were not supported by
the data. Moreover, in multivariate analyses two of the three conditions that were
expected to induce communication needs showed a significant association with the
use of IDGs. Firstly, researchers who experienced a higher degree of interdependence
with the work of other researchers made use of IDGs significantly less often. This
finding, however, is contrary to the expectation of the corresponding 'communication
need hypothesis', which predicts a positive association. Secondly, researchers who
work in fields with a larger number of relevant journals, that is, fields with a lower
degree of visibility, made use of IDGs significantly more often. This finding supports
the corresponding communication need hypothesis.

Other analyses revealed the following. The degree of visibility can explain the initial
use of IDGs, as the hypothesis implies. However, in a multivariate analysis it is not a
good predictor for the continued use of IDGs. Furthermore, the analyses showed
persistent and strong associations between the IDG use of the respondent and that
among his colleagues in the university department or in his other informal
communication networks.
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I conclude that trust problems are only of limited use for explaining differences in the
prevalence of IDG use among university researchers. The decision of whether to start
using IDGs depends more on the communication needs of the researcher, which is
influenced by the degree of visibility of research in the field. In general, existing
hypotheses about the effects of social aspects of the research field organization can
explain disciplinary differences in the prevalence of IDG use only to a limited extent.
After controlling for the theoretically relevant factors, many of the disciplinary
differences in IDG use were still significant.

In order to integrate the findings with the arguments of other researchers about the
relevance of trust problems for the use of electronic publication tools (Kling and
McKim 2000a), it is proposed that further research should make a distinction between
different kinds of ICTs according to their potential for inducing problems of trust
between their users. For example, pre-print servers may have a higher potential for
trust problems since the research papers sent to the pre-print servers may have a value
that depends on the novelty of the findings and ideas. On the other hand, the value of
messages sent to a mailing list rarely depends on the novelty or secrecy of the
information. As a consequence, IDGs may have a lower potential for inducing trust
problems than pre-print servers, which in turn may have a lower trust problem
potential than electronic journals. The higher the potential for trust problems, the
larger are the effects of conditions that are expected to induce problems of trust. The
distinction between different trust problem potentials may help to steer further
research and may solve the apparent contradiction between the presented findings and
other research.

Cooperation and social order:

Chapter 5 analyzes the problem of cooperation in electronic groups. It focuses on the
question of under which conditions group members participate actively in the group
discussion by sending questions and, more interestingly, by publicly sending answers,
that is, by providing help to those who sent questions. Existing theories about
conditions fostering active participation in the group discussion focus on information
incentives. According to the reciprocity model (Thorn and Connolly 1987c), a number
of conditions are expected to stimulate the provision of help and answers by
influencing the group members’ hope for reciprocity. The reciprocity model
presupposes that a member expects others to reciprocate his own provision of help
and answers. Building on this assumption, it presents a number of conditions that are
expected to diminish or increase the hope for reciprocity. When applied to academic
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IDGs it can be used to derive some hypotheses predicting under which conditions
members are willing to send answers to the IDG.

Other researchers argue that social incentives could also stimulate active participation
(Kollock 1998d). Network analysts claim that social networks existing offline have an
impact on relations and interaction online (Wellman and Gulia 1997; Wellman et al.
1996). However, it is left open what kind of social incentives could stimulate active
participation and by which mechanisms offline social networks could have an impact.
Two new theories have been developed that can fill these gaps. Both theories make
use of Becker’s (1976) theory of social interaction and social production function
theory (Lindenberg 1986). The so-called contact model claims that the active
participation of researchers in academic IDGs is motivated by the goal of making new
contacts with other researchers. The so-called reputation model supposes that active
participation is motivated mainly by the goal of gaining reputation within one’s
academic community. Both models can be used to derive a number of predictions of
which conditions motivate researchers to send questions to the IDG and which
conditions stimulate them to send public answers to questions. The reputation model
highlights the relevance of the social embeddedness (Granovetter 1985b) of academic
IDGs for stimulating active participation. Moreover, making use of the insights of
Coleman (1990c), it can explain the emergence of a help-prescribing norm in IDGs.
Furthermore, the logic of the reputation model predicts that the degree of
embeddedness influences the members’ degree of satisfaction with some aspects of
the quality of the group discussion.

The analysis of the communication behavior of members of 49 academic mailing lists
demonstrated the following. The public provision of help and answers can best be
explained using the reputation model. The contact model is not supported by the data
and the reciprocity model barely finds any supporting evidence. At the same time the
reputation model receives much more support. The only effect correctly predicted by
the reciprocity model and the contact model can also be explained by the reputation
model. Moreover, the prediction of the Coleman model with regard to the effect of
social embeddedness on the emergence of norms in IDGs is supported by the data.

Neither the reputation model nor the contact model are very good in explaining the
sending of questions to the IDG. Only very limited evidence to suppport the
predictions of the reputation model is found. The hypotheses of the contact model are
not supported. Finally, three of four hypotheses concerning the effects of social
embeddedness on the members’ degree of satisfaction with different aspects of the
quality of the group discussion are supported.
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I conclude the following from the findings. The hope for a reciprocal exchange of
information between members in general barely motivates the public provision of help
and answers, if at all. The public provision of help and answers, as the most crucial
form of contribution to the public good, is much more stimulated by a social
incentive, namely the incentive to gain reputation within the academic community.
IDGs with a high degree of social embeddedness provide extra stimuli for the
members to provide help and answers to others in the IDG. Moreover, a high degree
of embeddedness fosters norm development in electronic groups, which in turn
stimulates cooperative behavior between members.

The public sending of questions in general does not seem to be influenced by
considerations about a loss of reputation nor is it in general used to facilitate the
making of new contacts. It seems that questions are sent most often when the
members expect to receive answers with a high likelihood. In this sense, the sending
of questions is influenced by information incentives. However, this form of active
participation is not based on reciprocity considerations.

Social embeddedness stimulates cooperative behavior by providing incentives for
becoming active as a public help provider. This not only has an effect on the 'quantity'
of sent messages. It also has effects on some qualitative aspects of the group
discussion. The attainment of reputation in the academic community is not only
dependent on the amount of provided help and information, but also on the kind of
information given. As a consequence, under a high degree of embeddedness the
members are stimulated to think more carefully about what information they send to
the IDG. They face an incentive to provide 'better' information, and information that is
more relevant to the topic of the IDG discussion in order to avoid damaging their
reputations by sending low-value information. Moreover, in embedded IDGs
researchers tend to profit more from the discussion in the sense that they receive more
professionally interesting messages.

At the same time, the stimulation of active participation by social embeddedness has
its costs. Researchers in highly embedded IDGs tend more often to regard the quantity
of sent messages as too high. Contrary to the initial expectation, this negative by-
product of embeddedness is not mitigated by the 'higher' quality of the sent messages.
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Limitations of the Study:

Before I give a broader outlook about what we have learned from the findings with
respect to future research, I would first like to mention some of the limitations in the
data, the analyses, and the theoretical approach.

First of all, in order to analyze problems of cooperation and inequality related to the
Internet, it was decided to make use of two different data sets enabling distinct kinds
of analyses. A restriction of this design, inevitable due to practical reasons, is that the
analyses are based on cross-sectional data. The design was planned in such a way that
the findings nevertheless allowed the drawing of conclusions that go beyond
statements about associations. Even so, a longitudinal analysis of the dynamics in
electronic groups and a longitudinal analysis of the potential impact on the networks
of group members would offer additional insights. The first advantage would be that
the findings of this analysis could be replicated, which is necessary for evaluating the
claims of this book. For example, data on university researchers in other non-
European countries would give a valuable opportunity for a comparison of the impact
on the researchers' social networks to be made. An even more thorough test of the
hypotheses would then be possible. We know now that it is not unreasonable to
assume that IDGs have an impact on the contact networks of researchers. A
longitudinal study could analyze whether the apprehension about a possible
'Balkanization' of the academic communication networks (Alstyne and Brynjolfsson
1996a) is justified and under which conditions it is likely.

A limitation of the theoretical approach used for the analysis of interaction in
electronic groups is that it does not strongly take into account the dynamics of
interaction. It offers insight into some of the mechanisms underlying electronic
interaction and how they are induced by social conditions. Although this is useful for
improving electronic communication in groups, it neglects the details of the dynamics.
It is important to analyze, for example, how relationships in electronic groups develop
over time. Is it possible to foster cohesion and embeddedness in groups that were
founded as a more or less anonymous group based only on common interest?
Research on the dynamics of electronic social networks could profit from research
carried out on the development of other kinds of social networks, for example in
organizations (see e.g. Van de Bunt 1999). In addition, such research could take a
closer look at the opportunities for shaping the formation and dynamics of electronic
interaction more actively. In the long term, such research may be able to give advice
on how to increase the likelihood that desired macro outcomes, such as a cohesive
electronic group, can be reached.
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An Outlook: Studying Electronic Groups

I hope that the analyses have contributed to the gaining of more insights into impact
of IDGs on society. Moreover, I hope to have shown that it is crucial not only to ask
whether some kind of impact of the Internet, for example the enlargement of certain
informal contact networks, is likely. Research should go one step further by analyzing
under which conditions such an impact is to be expected. For example, IDGs with a
higher degree of embeddedness tend to have more active members. IDGs with more
active discussion participants tend to provide more opportunities for the making of
contacts and partly for a more beneficial transfer of information. These findings have
important implications for knowledge management. For example, a list manager or an
active group of researchers in a field can influence the embeddedness of electronic
Internet groups (see section 6.4 for more details).

One interesting question is whether such an analysis of group interaction is possible
for other kinds of electronic groups outside the academic world. So-called ‘online
communities’ are expected to have an enormous impact with regard to social issues
(Rheingold 1993), marketing success (Hagel III and Armstrong 1997), or
organizational outcomes (Cothrel and Williams 1999). Other kinds of electronic
groups face similar problems. Electronic self-help groups have to stimulate the active
participation of their members to encourage the mutual provision of help. Some
groups may wish to facilitate the making of new contacts. Commercial online
communities may wish to stimulate active member participation as a means of
enhancing marketing activities. Electronic groups in organizations would like to
encourage member participation in order to foster organizational commitment and the
sharing of knowledge among co-workers. The problem of how to foster active
participation will become even more crucial if the tendency is for more organization
members to work at home or in locally dispersed organizations.

The question of how to stimulate active member participation is not the only problem
to be analyzed in electronic groups. Trust problems between group members are also
relevant for electronic interaction. The development of solutions to such problems
requires knowledge about which mechanisms underlie electronic interaction and
which social conditions influence interaction. Electronic groups differ with regard to
their social embeddedness. Another feature distinguishing different kinds of electronic
groups is their degree of multifunctionality (Lindenberg 1997). Whereas some groups
are used only for entertainment or for obtaining information, other kinds of groups
insist on a high degree of social involvement. Moreover, the structure of



252                                                                    Chapter 7                                                                           

interdependency between members of different groups varies. Members of academic
electronic groups may have a strong common group goal, namely to achieve a
beneficial group discussion. Members of commercial electronic groups such as those
that include online auctions or other kinds of economic transaction face a different
situation. Their interaction is characterized by only a weak degree of common interest
and a high degree of conflicting interest, which makes interaction more problematic.
However, online communities can be steered and structured much more actively than
most academic groups, since they are under control of a management. The
management may be able to make use of tools that influence the communication
situation for the members and their interdependencies by constructing an appropriate
incentive structure (see Matzat and Vos 2000 for details). These groups require more
detailed knowledge about the behavioral mechanisms that influence electronic
interaction. The analysis of problems that these groups face may profit from classical
small-group research (see e.g. Homans 1961; Homans 1951; Kelley and Thibaut
1978; Lindenberg 1997) that has analyzed similar questions. Future research must
contribute to the gaining of such knowledge by advancing the theory of interaction in
electronic groups, which may then be used for the formulation of advice on how to
govern electronic interaction.

This study has shown that ‘even’ in academic electronic groups that are expected to
focus on information, social incentives play a role in improving communication. A
sociological analysis of the governance structure of electronic groups promises to
have theoretical and practical relevance for finding out more about how to shape the
Internet. Future research on electronic groups may help to overcome problematic
aspects of the Internet and to help fulfill its potential to improve human
communication, facilitate cooperative behavior, and stabilize social order.
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Dutch Summary / Samenvatting in het Nederlands

Sociale netwerken en coöperatie in elektronische gemeenschappen: een

theoretisch-empirische analyse van wetenschappelijke communicatie en Internet

Discussie Groepen

1. De Onderzoeksproblemen

Veel wetenschappers maken gebruik van discussiegroepen op internet, zogenaamde
'mailinglijsten' en 'newsgroups'. Dit gebeurt vaak als passieve lezer en soms ook als
actief lid dat email bijdragen naar de groep stuurt voor een discussie die iedere
(passieve of actieve) gebruiker van de Internet Discussie Groep (IDG) kan volgen.
Het gebruik van deze soort elektronische groepen is met drie problemen verbonden.
Ten eerste is het onduidelijk welke opbrengsten het gebruik van IDGs voor de
individuele wetenschapper –op het microniveau- heeft en wat de consequenties voor
de informele wetenschappelijke communicatie structuur   –op het macroniveau- zijn.
Ten tweede lijken er verschillen tussen disciplines te zijn wat betreft de populariteit
van het gebruik van bepaalde internetinstrumenten. Voor het voorspellen van de
voorwaarden voor succes van de introductie van een internetinstrument is het nuttig te
weten welke aspecten van het communicatiesysteem van een discipline op welke
manier het gebruik van een internetinstrument bevorderen. Op dit moment is daar
nauwelijks iets over bekend. Ten derde is het onduidelijk waarom sommige IDGs
beter geschikt zijn voor een 'nuttige' wetenschappelijke discussie dan andere. De
analyses die in dit boek gepresenteerd worden proberen met behulp van theoretisch-
empirische analyses antwoorden te geven op de volgende drie groepen vragen.

1. Welke relevantie hebben wetenschappelijke mailinglijsten en newsgroups voor
universitaire onderzoekers? Zijn deze Internet Discussie Groepen (IDGs) informatieve
instrumenten of sociale instrumenten voor de opbouw van nieuwe contacten tussen
onderzoekers? Welke impact hebben ze op de commmunicatienetwerken van
onderzoekers: reduceren IDGs bijvoorbeeld de sociale ongelijkheid in de verdeling
van informele contacten, zoals in de literatuur regelmatig verwacht wordt (e.g.,
Gresham 1994; Hiltz & Turoff 1978; Hesse et al. 1993; Walsh & Bayma 1996a)?

2. Op welke manier zijn disciplinaire verschillen in het gebruik van IDGs
afhankelijk van het discipline-specifieke communicatiesysteem van de onderzoeker?
Kunnen vertrouwensproblemen of verschillen in de communicatiebehoeftes van
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onderzoekers (Kling & McKim 2000; Walsh & Bayma 1996b) disciplinaire
verschillen in het gebruik van IDGs beter verklaren?
3. Hoe kan de actieve deelname van onderzoekers in IDGs verklaard worden? Ofwel,

hoe kunnen wij waarborgen dat IDGs een efficiënt instrument vormen voor de
informatieoverdracht tussen wetenschappers? Hoe kan bereikt worden dat leden
een bijdrage leveren aan een groepsdiscussie en op die manier aan de productie
van een collectief goed bijdragen? Zijn het sociale prikkels (Kollock 1998) of
informatieprikkels (Thorn & Connolly 1987) die het uitwisselen van informatie
tussen wetenschappers bevorderen? Welke betekenis hebben sociale (offline)
netwerken (Wellman et al. 1996) voor de online communicatie tussen
wetenschappers en door welke mechanismen beïnvloeden institutionele factoren,
zoals bijvoorbeeld een hoge mate van sociale inbedding (Granovetter 1985) van
een IDG in een 'real-life gemeenschap' van wetenschappers, het bereiken van een
bevredigende discussie.

2. Het Onderzoeksdesign

Voor het beantwoorden van de drie groepen van onderzoeksvragen wordt gebruik
gemaakt van twee verschillende datasets. De eerste dataset, de zogenaamde 'offline
dataset', bevat antwoorden op een enquête. Een vragenlijst werd per post naar een
aselecte steekproef van Engelse en Nederlandse universitaire onderzoekers in acht
disciplines binnen de natuurwetenschappen, de sociale wetenschappen en de letteren
gestuurd. De offline dataset is gebruikt voor de analyses in Deel IIA van dit boek,
waarin getracht wordt de eerste twee groepen van vragen te beantwoorden. De
analyses in Deel IIB, waarin de derde groep van onderzoeksvragen beantwoord word,
zijn gebaseerd op de tweede dataset, de 'online dataset'. Deze bevat informatie over
het direct geobserveerde communicatiegedrag van een aselecte steekproef van actieve
en passieve leden van 49 wetenschappelijke mailinglijsten, gecombineerd met
informatie over deze leden die verzameld werd met behulp van een online enquête.
De selectie van deze mailing lijsten is gebaseerd op de antwoorden van de
respondenten in de offline dataset. Via deze selectieprocedure werd gepoogd een
heterogene set van mailinglijsten te verkrijgen die professioneel relevant zijn voor
verschillende groepen van universitaire onderzoekers in Engeland en Nederland. De
online dataset vormt (op zijn best) bij benadering een representatieve steekproef van
professioneel relevante mailing lijsten die door Engelse en Nederlandse onderzoekers
gebruikt worden. De analyses bestaan vooral uit verschillende typen van multipele
regressie analyse.
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3. De Resultaten

De antwoorden op de drie groepen onderzoeksvragen zijn achtereenvolgens
samengevat in de paragrafen de impact, de verspreiding en coöperatie en sociale
orde.

De impact:
In hoofdstuk 3 wordt met behulp van de literatuur met betrekking tot theoretische en
empirische analyses van wetenschappelijke IDGs een aantal hypotheses geformuleerd
en getoetst. De hypotheses beschrijven de potentiële opbrengsten van IDGs voor de
individuele onderzoeker en de effecten op de informele communicatie structuur
binnen de betreffende wetenschappen. Er wordt een verschil gemaakt tussen drie
soorten van sociale opbrengsten (zwakke bindingen, receptie bindingen en sterke
bindingen) en twee soorten informatieve opbrengsten (onderzoeksinformatie en
praktisch nuttige informatie) voor de individuele wetenschapper. Voor iedere
hypothese wordt geanalyseerd of er verschillen bestaan in de grootte van de
opbrengsten tussen goed geïntegreerde en perifere wetenschappers. Op deze manier
kunnen verschillende versies van de zogenaamde 'gelijkheidshypothese' (Gresham
1994; Walsh 1998f; Hiltz and Turoff 1978; Walsh and Bayma 1996a; Hesse et al.
1993a) worden getoetst, die een reductie van sociale ongelijkheid in de verdeling van
informele contacten voorspelt.

De data-analyses in hoofdstuk 3 laten het volgende zien over de opbrengsten en de
impact van IDGs op de informele communicatiestructuur. In de data wordt bewijs
gevonden voor zowel contact als informatieve opbrengsten. Er zijn meer bewijzen
voor sociale opbrengsten dan voor informatieve opbrengsten. Er wordt geen bewijs
gevonden voor de verwerving van praktisch nuttige informatie. Er is wel steun voor
de hypothese over de onderzoeksinformatie, maar alleen voor wetenschappers in de
natuurwetenschappen en niet voor wetenschappers in de sociale wetenschappen of
letteren. Hoeweel alle hypothesen over de drie soorten van sociale opbrengsten
ondersteund worden, is er meer confirmatie voor de hypothese over zwakke bindingen
en die over receptie bindingen dan voor de hypothese over sterke bindingen. Wat
betreft de hypotheses over contact opbrengsten worden er geen verschillen gevonden
tussen onderzoekers in de natuurwetenschappen enerzijdes en onderzoekers in de
sociale wetenschappen en letteren anderzijds.

Wat de impact op de informele communicatiestructuur op macroniveau betreft, was er
geen bewijs voor enige vorm van de gelijkheidshypothese. De verschillende versies
van de gelijkheidshypothese impliceren dat perifere wetenschappers sterker profiteren
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van de mogelijkheden die IDGs voor het maken van contacten bieden dan goed
geïntegreerde wetenschappers. Er worden geen verschillen gevonden tussen perifere
en goed geïntegreerde wetenschappers voor elk van de sociale opbrengsten.

Naast de algemene impact zijn er verschillen tussen IDGs gevonden in de hoeveelheid
opbrengsten die zij voor de wetenschapper opleveren. Onderzoekers in zeer actieve
IDGs krijgen in het algemeen meer opbrengsten dan onderzoekers in zeer passieve
IDGs. Een ander resultaat van de data-analyses is dat slechts een zeer kleine
minderheid van onderzoekers gebruik maakt van newsgroeps. Dat betekent dat
hoewel de analyses betrekking hebben op zowel wetenschappelijke mailinglijsten als
newsgroeps, de resultaten grotendeels gebaseerd zijn op data over de voordelen van
het gebruik van (wetenschappelijke) mailinglijsten.

Uit de resultaten van de data-analyses kan het volgende worden geconcludeert. De
meest algemene voordelen, die IDGs voor de onderzoeker opleveren, zijn niet
informatieve voordelen, maar contact voordelen. Onderzoekers in de verschillende
onderzoeksgebieden profiteren van actieve discussies in IDGs doordat zij nieuwe
contacten met andere onderzoekers opbouwen. Deze contacten maken de onderzoeker
zichtbaarder voor en sterker attent op andere onderzoekers. Ook leiden ze tot het
uitwisselen van papers. Als er een verschil gemaakt wordt tussen meer zwakke
bindingen (zwakke bindingen inclusief receptie bindingen) en sterke bindingen tussen
onderzoekers, dan lijken IDGs het grootste effect op de zwakke bindingen te hebben.
Tegelijk is er in beperkte mate ook steun voor de hypothese over sterke bindingen. De
nieuwe contacten die onderzoekers met behulp van IDGs maken breiden hun
informele communicatienetwerken dus uit. Dit hoeft echter niet te betekenen dat alle
nieuwe contacten stabiel zijn en lange termijn relaties opleveren.

De voordelen die IDGs voor onderzoekers opleveren verminderen niet de mate van
ongelijkheid in de verdeling van informele contacten. Hoewel perifere onderzoekers
profiteren van de mogelijkheden die IDGs voor het opbouwen van informele
contacten bieden, verminderen IDGs niet de kloof tussen onderzoekers die over veel
contacten beschikken en onderzoekers die slechts weinig contacten hebben. De
effecten op de contactnetwerken van onderzoekers zijn slechts bescheiden en bestaan
zowel voor perifere als goed geïntegreerde onderzoekers.

Samenvattend is het gerechtvaardigd te beweren dat IDGs sociaal kapitaal ter
beschikking stellen aan universitaire onderzoekers. Het soort voordelen die IDGs
(direct) opleveren bestaat niet zozeer uit de informatieve opbrengsten alswel uit de
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sociale opbrengsten. Ongelijkheden in de verdeling van informele contacten binnen
het wetenschappelijke communicatiesysteem worden niet verminderd.

Bovendien concludeer ik uit de resultaten dat niet alle IDGs in dezelfde mate
informatieve en sociale opbrengsten opleveren. Sommige actieve IDGs zijn meer
geschikt voor het bereiken van deze voordelen. Deze resultaten duiden aan dat het
nuttig is een onderscheid te maken tussen verschillende soorten IDGs en te analyseren
onder welke condities IDGs een efficiënter instrument zijn voor de
informatieoverdracht en het vormen van nieuwe contacten. Voor verder onderzoek
lijkt het zinvol te zijn niet alleen te analyseren of elektronische groepen sociaal
kapitaal opleveren, maar ook te kijken naar de interactie binnen elektronische groepen
om inzicht te krijgen in de voorwaarden waaronder het verkrijgen van deze voordelen
word gestimuleerd. Deze interactie analyse wordt uitgevoerd in Deel IIB van het boek
(zie de paragraaf cooperatie en sociale orde).

De verspreiding:
In onderzoek naar verschillen tussen disciplines in de verspreiding van het gebruik
van Informatie & Communicatie Technologieën (ICTs) wordt een aantal condities
genoemd die deze verschillen mogelijk kunnen verklaren. Ik maak een onderscheid
tussen twee soorten hypotheses die verschillende sociale aspecten van de organizatie
van onderzoeksgebieden behandelen. Sommige hypotheses concentreren zich op
condities die tot vertrouwensproblemen tussen onderzoekers kunnen leiden en
waarvan verwacht wordt dat ze op deze manier het gebruik van bepaalde ICTs voor
informele communicatie tussen wetenschappers remmen (Kling & McKim 2000).
Andere hypotheses concentreren zich op condities die bepaalde
communicatiebehoeftes van wetenschappers stimuleren en waarvan verwacht wordt
dat zij op deze manier het gebruik van bepaalde ICTs voor informele communicatie
stimuleren (Walsh & Bayma 1996b). Deze ideeën worden in hoofdstuk 4 uitgebreid
om verschillen in de verspreiding in het gebruik van IDGs te verklaren. Bovendien
beargumenteer ik dat een lage mate van ‘zichtbaarheid’ van de onderzoeksactiviteiten
binnen een onderzoeksgebied onderzoekers zou kunnen stimuleren IDGs te
gebruiken. Onderzoekers in dit soort onderzoeksgebieden hebben een aanvullende
stimulans om met het gebruik van IDGs te beginnen namelijk het verkrijgen van
overzicht over actueel onderzoek en nieuwe ontwikkelingen in hun onderzoeksgebied
dat moeilijk is te overzien. Deze ideeën worden in hoofdstuk 4 gebruikt om
hypotheses te toetsen over condities waarvan verwacht wordt dat ze tot
vertrouwensproblemen leiden en hypotheses over condities waarvan verwacht word
dat ze de communicatiebehoeftes van onderzoekers beïnvloeden.
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De data laten zien dat er duidelijke verschillen tussen de acht disciplines in de
steekproef met betrekking tot de verspreiding van het gebruik van IDGs zijn. De
analyses maken duidelijk dat de twee gespecificeerde vertrouwenshypotheses niet
door de data ondersteund worden. Multivariate data analyses laten zien dat twee van
de drie condities waarvan verwacht word dat ze communicatiebehoeftes stimuleren
significant met het gebruik van IDGs samenhangen. Ten eerste gebruiken
onderzoekers die een hogere mate van interdependentie met de onderzoeksactiviteiten
van andere onderzoekers ervaren IDGs significant minder vaak. Echter, dit verband
weerspreekt de corresponderende communicatiebehoefte hypothese, die een positieve
relatie tussen de mate van interdependentie en het gebruik van IDGs voorspelt. Ten
tweede gebruiken onderzoekers die in een onderzoeksgebied werkzaam zijn met een
laag maat van zichtbaarheid (i.e. onderzoekers in gebieden met een groot aantal voor
hun relevate tijdschriften) IDGs significant vaker. Dit steunt de corresponderende
communicatiebehoefte hypothese.

Verdere analyses tonen het volgende aan. De mate van zichtbaarheid kan het eerste
gebruik van IDGs verklaren, zoals de hypothese impliceert. Echter, in multivariate
analyses is het geen goede voorspeller voor het langdurige gebruik van IDGs.
Bovendien laten de analyses een sterke relatie zien tussen het IDG gebruik van de
respondent en het IDG gebruik van zijn collega's in de universiteitsvakgroep en in
andere informele communicatienetwerken.

Ik concludeer dat hypotheses over vertrouwensproblemen slechts in beperkte mate
verschillen in het initiële IDG gebruik van universitaire onderzoekers verklaren. De
beslissing om met het IDG gebruik te beginnen hangt sterker af van de
communicatiebehoeftes van de onderzoekers, welke beïnvloed worden door de mate
van zichtbaarheid van de activiteiten in een onderzoeksgebied. In het algemeen
kunnen de hypotheses over beide bovengenoemde groepen van aspecten van de
sociale organisatie van het onderzoeksgebied de verschillen tussen disciplines in de
verspreiding van IDG gebruik maar in een beperkte mate verklaren. Vele van de
oorspronkelijk significante verschillen tussen disciplines blijven significant, nadat
voor de effecten van de theoretisch relevante variabelen gecontroleerd is.

Om de uitkomsten van deze analyses te integreren met de argumenten van andere
onderzoekers over de relevantie van vertrouwensproblemen voor het gebruik van
elektronische publicatieinstrumenten (Kling & McKim 2000) wordt voorgesteld om in
toekomstig onderzoek een onderscheid te maken tussen verschillende ICTs naar de
mate van potentieel voor het ontstaan van vertrouwensproblemen tussen hun
gebruikers. Pre-print servers, bijvoorbeeld, zouden een groter potentieel voor
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vertrouwensproblemen kunnen hebben omdat de onderzoekspapers die naar pre-print
servers gestuurd worden een waarde zouden kunnen hebben die afhankelijk is van de
nieuwheid van de uitkomsten en ideeën. Aan de andere kant, de waarde van emails
die naar een mailinglijst gestuurd worden hangt vaak niet af van de nieuwheid van de
informatie. Dus, IDGs zouden een kleiner potentieel voor vertrouwensproblemen
kunnen hebben dan pre-print servers, die op hun beurt een kleiner potentieel voor
vertrouwensproblemen zouden kunnen hebben dan elektronische tijdschriften. Hoe
groter het potentieel voor vertrouwensproblemen, hoe groter de effecten van condities
waarvan verwacht wordt dat ze vertrouwensproblemen stimuleren. Dit onderscheiding
tussen verschillen in het potentieel voor vertrouwensproblemen zou toekomstig
onderzoek kunnen sturen en de schijnbare tegenspraak tussen de gepresenteerde
uitkomsten en eerder onderzoek kunnen oplossen.

Cooperatie en sociale orde:
De hoofdstukken 5 en 6 analyseren het coöperatieprobleem in elektronische groepen.
De theoretische analyses in hoofdstuk 5 concentreren zich op de vraag onder welke
condities groepsleden actief deelnemen aan de groepsdiscussie door het via email
uitwisselen van vragen en publieke antwoorden op deze vragen, d.w.z. door het
aanbieden van hulp. Dit tweede aspect is hier van grotere theoretische relevantie dan
het eerste.

Bestaande theorieën over condities die de actieve deelname aan elektronische
discussies van groepsleden bevorderen concentreren zich op informatieprikkels.
Volgens het reciprociteitsmodel (Thorn & Connolly 1987) stimuleert een aantal
condities het aanbieden van hulp (antwoorden op vragen) doordat ze de verwachting
van wederkerigheid van de groepsleden beïnvloeden. Het reciprociteitsmodel
veronderstelt dat een groepslid verwacht dat de andere leden zijn eigen aanbod van
hulp (d.w.z. antwoorden) zullen compensaren door zelf vragen te beantwoorden.
Uitgaand van deze veronderstelling presenteert het reciprociteitsmodel een aantal
condities waarvan voorspeld wordt dat ze de verwachting van reciprociteit vergroten
of verkeinen. Toegepast op wetenschappelijke IDGs kan dit model worden gebruikt
om te voorspellen onder welke condities leden geneigd zijn antwoorden naar hun IDG
te sturen. Andere onderzoekers beargumenteren dat ook sociale prikkels de actieve
deelname aan een elektronische groepsdiscussie zouden kunnen stimuleren (Kollock
1998). Netwerkanalisten beweren dat offline bestaande sociale netwerken een invloed
hebben op de online relaties en de online interacties (Wellman et al. 1996). Echter, er
wordt opengelaten welk soort sociale aansporingen de actieve deelname zou kunnen
stimuleren en via welk mechanisme sociale offline netwerken een invloed zouden
kunnen hebben.
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In hoofdstuk 5 worden twee nieuwe theorieën ontwikkeld die dit gat zouden kunnen
vullen. Beide theorieën maken gebruik van Beckers (1976) theorie van sociale
interactie en de sociale productie functie theorie (Lindenberg 1986). Volgens het
contactmodel wordt de actieve participatie van onderzoekers in wetenschappelijke
IDGs gestuurd door het doel nieuwe contacten met andere onderzoekers op te
bouwen. Het reputatiemodel veronderstelt dat actieve participatie van een
onderzoeker vooral gestuurd wordt door het doel reputatie binnen diens
wetenschappelijke gemeenschap te verwerven. Beide modellen worden gebruikt om
een aantal voorspellingen af te leiden over de condities waaronder onderzoekers
gemotiveerd zijn om vragen naar de IDG te sturen en over de condities waaronder zij
publieke antwoorden op gestelde vragen naar hun IDG zullen sturen. Het
reputatiemodel benadrukt het belang van de sociale inbedding (Granovetter 1985) van
wetenschappelijke IDGs voor het stimuleren van actieve deelname. Bovendien vormt
het idee van sociale inbedding, uitgebreid met inzichten uit het model van Coleman
(Coleman 1990) over de ontwikkeling van normen, een verklaring voor het ontstaan
van een norm die het geven van hulp voorschrijft binnen IDGs. Daarnaast volgt uit het
reputatiemodel dat de mate van sociale inbedding invloedt heeft op de tevredenheid
van de leden over bepaalde aspecten met betrekking tot de kwaliteit van de
elektronische discussie.

De analyse van het communicatiegedrag van de leden van 49 wetenschappelijke
mailinglijsten laat het volgende zien. De publieke hulpverlening, d.w.z. het sturen van
antwoorden op vragen naar de IDG, wordt het best verklaard door het reputatiemodel.
Het contactmodel vindt geen ondersteuning en het reciprociteitsmodel vindt slechts
zeer beperkte ondersteuning in de data. Tenslotte wordt de voorspelling van het
Coleman-model over het effect van sociale inbedding op de ontwikkeling van een
norm in IDGs ondersteund door de data.

Noch het reputatiemodel, noch het contactmodel kunnen het sturen van vragen naar
de IDG goed verklaren. Voor het reputatiemodel worden alleen beperkte aanwijzingen
gevonden. De hypotheses van het contactmodel krijgen geen steun. Tenslotte worden
drie van de vier hypotheses over de effecten van sociale inbedding op de tevredenheid
van de leden over de elektronische groepsdiscussie ondersteund.

Uit de resultaten kan het volgende worden geconcludeerd. De verwachting van
wederkerige ruil van informatie (tussen leden) is nauwelijks relevant voor de publieke
hulpverlening, d.w.z. het versturen van antwoorden op vragen naar de IDG. Het
publieke geven van hulp wordt sterker gestuurd door een sociale prikkel, namelijk de
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prikkel een reputatie binnen de wetenschappelijke gemeenschap te verwerven. IDGs
met een hoge mate van sociale inbedding verschaffen bijkomende stimuli om hulp aan
andere leden te verlenen. Bovendien vergemakkelijkt de sociale inbedding het
ontstaan van een norm in elektronische groepen, die coöperatief gedrag tussen leden
bevordert.

Het publiekelijk versturen van vragen lijkt niet beïnvloed te worden door
overwegingen van reputatieverlies, noch door de wens om nieuwe contacten te
leggen. Het lijkt zo te zijn dat vragen vooral dan verstuurd worden als leden met een
hoge waarschijnlijkheid een antwoord verwachten. In deze zin wordt het sturen van
vragen beïnvloed door informatieprikkels. Tegelijkertijd is deze manier van actieve
participatie niet gebaseerd op wederkerigheidsverwachtingen.

De sociale inbedding stimuleert coöperatief gedrag door het verschaffen van prikkels
om actief hulp te geven. Dit heeft niet alleen een effect of de kwantiteit van de
verstuurde emails, maar ook op de kwalitatieve aspecten met betrekking tot de
groepsdiscussie. De verwerving van reputatie binnen de wetenschappelijke
gemeenschap hangt niet alleen af van de hoeveelheid van verleende hulp maar ook
van het soort gegeven informatie. Een consequentie is dat bij een hoge mate van
sociale inbedding de leden gestimuleerd worden om grondiger na te denken over de
informatie die zij naar de IDG sturen. Ze worden geconfronteerd met prikkels om
'betere' informatie en informatie die geschikt(er) is voor het discussieonderwerp van
de IDG in te zenden. Op deze manier voorkomen zij dat hun reputatie beschadigd
wordt. Daarnaast profiteren onderzoekers in IDGs met een hoge sociale inbedding
gemiddeld sterker van de discussie, in de zin dat de ontvangen berichten vaker
professioneel interessant zijn. Tegelijkertijd zijn er ook kosten verbonden aan actieve
deelname door een hoge mate van sociale inbedding. Onderzoekers in IDGs met een
hoge sociale inbedding schatten de hoeveelheid verstuurde berichten over het
algemeen vaker als te hoog in dan onderzoekers in IDGs met een lage sociale
inbedding. In strijd met de oorspronkelijke verwachting wordt dit negatieve
bijverschijnsel niet verminderd door de 'betere' kwaliteit van de verstuurde berichten.

4. Algemene Conclusies

Een doel van deze studie was een bijdrage te leveren aan het vergroten van inzicht in
de maatschappelijke effecten van discussiegroepen op het internet. De resultaten laten
zien dat het niet alleen belangrijk is de vraag te stellen naar het wel of niet bestaan van
bepaalde effecten van internet, bijvoorbeeld een uitbreiding van informele
contactnetwerken. Onderzoek naar internet dient een stap verder te gaan door te
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analyseren onder welke institutionele condities dit effect kan worden verwacht.
Bijvoorbeeld: over het algemeen hebben IDGs met een hoge mate van sociale
inbedding meer actieve leden. IDGs met meer actieve leden vergemakkelijken het
opbouwen van contacten en voor sommige groepen ook de informatieoverdracht. Dit
soort analyses naar de condities waaronder bepaalde effecten waarschijnlijker zijn,
hebben ook praktische implicaties, bijvoorbeeld voor kennismanagement.

Een belangrijke vraag is of dit soort analyses ook op elektronische groepen buiten de
academische wereld kunnen worden toegepast. De verwachting is dat zogenaamde
online-gemeenschappen een grote impact hebben op sociale kwesties (Rheingold
1993), op marketing succes (Hagel III & Armstrong 1997) en organisatieuitkomsten
(Cothrel & Williams 1999). Ook deze typen elektronische groepen worden
geconfronteerd met soortgelijke problemen waarvan het coöperatieprobleem een zeer
belangrijk onderdeel is. Deze groepen kunnen beter gestructureerd worden omdat zij
vaak een management hebben. Het management zou in staat kunnen zijn de
beloningenstructuur voor participatie te beïnvloeden. Dergelijke groepen hebben
kennis nodig over gedragsmechanismen die de elektronische interactie beinvloeden.
Onderzoek naar de problemen waarmee deze groepen geconfronteerd worden zou
kunnen profiteren van het klassieke kleine groepen-onderzoek (e.g., Homans 1961;
Homans 1951; Kelley & Thibaut 1978; Lindenberg 1997), waarin soortgelijke vragen
geanalyseerd worden.

Deze studie heeft laten zien dat 'zelfs' in wetenschappelijke elektronische groepen
waarvan verwacht zou mogen worden dat informatie de belangrijkste rol speelt,
sociale prikkels een grote rol spelen bij het verbeteren van de communicatie. Een
sociologische analyse van de beheersstructuur van elektronische groepen binnen en
buiten de academische wereld belooft een grote theoretische en praktische relevantie
te hebben teneinde vast te stellen hoe het internet beter gestructureerd kan worden om
bepaalde uitkomsten te bereiken. Toekomstig onderzoek naar elektronische groepen
zou kunnen helpen problematische aspecten van internet op te lossen en meer te halen
uit het potentieel voor de verbetering van de menselijke communicatie.
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