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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).
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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”.



146                                                                    Chapter 5                                                                           

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.



150                                                                    Chapter 5                                                                           

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
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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



                           Social Networks and Cooperation in Electronic Communities                           157

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



158                                                                    Chapter 5                                                                           

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
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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.



                           Social Networks and Cooperation in Electronic Communities                           173

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 - + + -
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