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INTRODUCTION
Communication is the most important activity of scientists in terms of working time spent
(Ackhoff & Halbert 1958; Frost & Whitley 1971; Allen 1970), and the amount of
communication is positively related to performance (Pelz & Andrews 1976). Today, we can
also find researchers working together even though they are not physically in the same room
or even in the same building. Outside the world of research, many other organizations are also
attempting to transform their structures and processes through virtual teamwork, global
integration, and networking. Virtual teamwork has been made possible by electronic networks
that support computer-mediated communication (CMC). Such communication networks are
expected to enable organization members to work more flexibly, to span contexts and
boundaries, and to collaborate more effectively. (Orlikowski et al. 1994). The problem of
distance is no longer an issue: distance has been pronounced dead. “With the invention of
groupware, people expect to communicate easily with each other and accomplish difficult
work even though they are remotely located or rarely overlap in time. Major corporations
launch global (virtual) teams, expecting that technology will make “virtual collocation”
possible.” (Olson & Olson 2000: 139).
Does virtual communication really work? The answer to that question probably is: yes, but
not always - just like face-to-face communication does not always work. In spite of all the
enthusiasm, much uncertainty remains about the prospects of virtual teams and the technology
to support collaboration. By now, the examples of grandiose failures are at least as numerous
as examples of huge successes (Robey & Boudreau 1999, Van den Besselaar et al. 2001).
Failures cannot be explained by virtuality alone and neither can the successes. More factors
need to be considered. It is highly unlikely that the co-location versus non-co-location
dilemma can be solved on the basis of technical arguments, if only because technology is
constantly developing. The people who argue that Distance is Dead may always fall back to
the assertion that Distance will be Dead very soon because new technologies will overcome
all sorts of constraints.
Olson and Olson (2000) state that interaction at a distance (using contemporary technologies
as well as using improved technologies that are expected to be there in the next 50 years) will
never be able to replace collocated interaction. Nonetheless, these authors emphasize the need
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for technological improvements, to make effective virtual teams possible. They suggest that
advances in technology (e.g. greater bandwidth) in combination with well-designed
organizational arrangements and well-prepared virtual team members will suffice to
approximate some aspects of face-to-face communication, and they also point out that in the
future technical capabilities may arise that are in some way superior to face-to-face options
(Olson & Olson 2000:143). The authors make a distinction between “behavior that will
change for the better when the technology achieves certain qualities” and “behavior that will
never change.” But they keep warning that “Collaborative work at a distance will be difficult
to do for a long time, if not forever” (Olson & Olson 2000:173). And although the technology
of the future might be able to support collaborative work better, Olson and Olson remain
ultimately sceptical: “it is our belief that in these future descriptions, distance will continue to
matter.”
The position adopted by Olson and Olson can be traced back to an older research tradition. In
the media richness theory (MRT) of the 1980s it was argued that the potential richness or
leanness of communication is an inherent property of the communication medium. Rich
communication was deemed only possible if “rich” media were being used. The first
empirical studies in the field of CMC focused on the choice of the proper medium for
cooperation and communication. It was argued that cooperation requiring intensive (“rich”)
communication would have to be based on the use of “rich” media, defined as media that
allow for the exchange of various kinds of signals between people. Face-to-face
communication was ranked as the richest form of communication, because of its capacity to
transmit the highest levels of nonverbal cues. Lean media such as e-mail were seen as
impersonal, technical, and distant (Daft & Lengel 1986).
The view that face-to-face is the preferred communication medium continues to be influential.
Weisband (2002: 407) argues that in distributed work, there is considerable uncertainty about
others’ behaviors: “Because of delays in remote communication, feedback about others'
behaviors is difficult to obtain. With delayed feedback or inaccurate feedback, messages may
require several iterations for clarification. Some messages are long, making a response
effortful and time consuming.” To reduce this uncertainty, group members need information
about the remote work and what other group members are doing. All interdependent work
entails uncertainty about others' behaviors. “Will other group members complete their part of
the work in time? Will they do the work they said they would do? Will they pay attention to
quality? Will they be available to work this weekend?” Some argue that in face-to-face
groups, feedback about what others are doing is immediate and can be acquired passively.
Group members are able to observe who attends meetings or participates in hallway
conversations (Kraut et al. 2001). It is also possible to glance over another person’s shoulder
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to see if he is working, or you can hear the sound of a particular machine and know what
work is being done (Olson et al. 2001; Gutwin et al. 1996). In contrast, in virtual teams there
are long periods of silence during which team members will not obtain any information about
the teammates’ activities. Virtual team members often have to rely entirely on the messages
that appear on the computer screen to figure out what other members of the work group are
doing. However, being a virtual team does not per se mean that members can not pick up the
phone and ask for information, herewith supplementing e-mail communication with other
forms of communication.
The MRT approach has been extensively used in analyses of computer-mediated
communication (CMC). (Daft & Lengel 1986, Rice 1984, Rice & Love 1987, Spears & Lea
1992). Over time, however, theoretical and practical objections have been raised against this
theory, which has led to several alternative approaches that argue that CMC media can
(sometimes) be as rich as face-to-face communication. (Townsend 1998, Ngwenyama & Lee
1997, Spears & Lea 1992).
The earliest criticism of MRT stuck to the idea that technology can be an obstacle for rich
communication, but argued instead that that technology would be able to conquer some of the
barriers in say the next 50 years. The idea that face-to-face communication is the richest, most
effective, warm, personal, trust enabling form of communication has remained dominant in
this approach. However, as technology improves, it is argued that it might be able to imitate,
substitute, or in some cases even outperform face-to-face communication. Both media
richness theory (MRT)-related research and these early critical approaches still tend to focus
on the role of technology in communication, thereby excluding many other factors that may
enable or constrain (virtual) communication.
This emphasis on the role of technology has been questioned by later studies. Lipnack and
Stamps (1997, 2000), for instance, suggest that questions about communication at a distance
cannot be answered, or only partly, by referring to technological possibilities. These authors
are well aware that technology alone is not enough to make a virtual team work. They state
that the success of a virtual team depends for 90% on the people and for 10% on the
technology. In the present study we will take these remarks as our point of departure,
exploring the prospects of an approach in which technology is one among many factors that,
in conjunction, shape the communication processes to evolve in virtual teams.
Thus far, the field of CMC has been dominated by questions that tend to juxtapose face-toface communication and CMC, such as:
1. Do the characteristics of CMC impose strict limitations on the functioning of a virtual
team?
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2. Under what circumstances (if any) is face-to-face communication necessary for the
functioning of a team?
3.

What are the characteristics of communication processes when face-to-face
communication is replaced by CMC?

The present study will also take up these questions, but in the course of the research its scope
has been broadened to reflect the insight that the possibilities of CMC are probably
underestimated, if face-to-face communication is considered as the default optimum solution.
If we leave the perspective of comparing CMC and face-to-face communication, and start
looking at CMC as a communication medium in its own right, increasingly used for the
purpose of communication and cooperation in dispersed (non-collocated) teams, questions
can be asked that reflect new theoretical views concerning communication and media use
(particularly emphasizing the importance of context), or reflect technological or
organizational advances in relation to communication and media use:
4. What are the conditions for effective communication in a virtual team? Where do they
differ for effective communication in a non-virtual team?
5.

Are there any special problems and risks involved in the management and
organization of teams that mix virtual and face-to-face modes of communication?

We will explore these questions through a critical review of the literature as well as through
detailed studies of the communication patterns developing in three different virtual teams.
Reading the literature, it is difficult to come to firm conclusions, because so much emphasis is
put on the technology that constrains or enables communication, while little attention is paid
to other constraining or enabling factors like the organizational and institutional context of the
cooperation and communication. The MRT has influenced the nature of the discussion with
an emphasis on the technical characteristics of communication. In addition to that, the lack of
attention for non-technical factors probably also originates from the fact that much of the
previous research was very experimental, creating virtual teams for study purposes, but
ignoring real life situations. In our study a broader point of view will be taken through
examining ‘real life’ teams in different organizational and institutional contexts. We will not
systematically compare different forms of CMC – which is why we did not include this
subject in our list of questions – as we are primarily interested in communication and
collaboration processes as evolving in such ‘real life’ virtual teams.
In sum, we will explore in this study how social, organizational and institutional factors
complement technological factors in the development of computer-mediated communication
in teams. We seek to identify the conditions that are enabling or constraining the (virtual)
collaboration process. This study will not be in the tradition of media choice models (e.g.
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Media Richness Theory); however it will become obvious that we cannot neglect this
tradition of media choice theories, since it influenced much of the research in the field of
CMC. Our study will reflect the movements, the adjustments, and the recently gained insights
and new perspectives in the field of CMC. Unlike MRT and most of the other theoretical
perspectives in this field, our study will not assume that communication technologies have
inherent characteristics – particularly, the inherent capacity to convey rich, or complex or
equivocal information (for a general discussion of the ‘situatedness’ of technology
characteristics, see Fleck & Howells, 2001). Our research will explore the communication
patterns developing in three different geographically dispersed (or virtual) teams or
communities. A description of the team’s communication processes – patterns and
developments in the use of electronic mail; the changeover between electronic and face-toface communication, seamless in many respects – will allow us to address the question
whether and how electronic communication (not the medium) can be ‘rich’, and how this
relates to the research in the CMC field. When putting less emphasis on the technology and its
alleged richness, it becomes obvious that factors other than the technology need our attention.
This book consists of three parts: theory, case studies (method) and reflection. Chapter 1
provides a theoretical overview of the literature in the field of CMC. The first part of this
theoretical chapter will be generally constructed and becomes more refined in relation to the
specific case studies conducted. The first part of the literature overview focuses mainly on the
Media Richness tradition and the ‘substitution hypothesis’ (Nohria and Eccles, 1992), i.e. the
view that CMC may replace face to face communication. We will systematically compare the
different approaches in the CMC field. The second part will show that the questions about
substitution were not as important as we thought. Chapter 2 will present the methodological
approach(es) used in this study, including the research questions and methodology. Chapter
three (Delta case), four (Advance Case) and five (Debian case) are the ‘real life’ case studies.
These studies were chosen in a cumulative way and each case study provided input and
questions for the next study. The final part of this study consists of a comparison of the three
cases (Chapter 6) and our conclusions and suggestions for future research (Chapter 7).
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1. THE PROSPECTS OF VIRTUAL TEAMWORK: A THEORETICAL
DISCUSSION

“Differences in local physical context, time zones, culture and language all persist despite the
use of distance technologies. Some distance work is possible today, but some aspects of it will
remain difficult if not impossible to support even in the future.” (Olson & Olson 2000:141)

Versus:

“When we think of team building, we often conjure up images of three-legged relay races at
company picnics or long afternoons spent in dreary conference rooms. In other words,
activities we do together, face-to-face. It's time to let go of such archaic thinking because
today's virtual times call for virtual action. Waning are the days of building business
relationships on a handshake across a conference table, replaced by sometimes unseen
business associates clicking a mouse. Technology has expanded our scope of team building
efforts. Teams are not dependent upon physical location, but upon common goals.”1

1.1 Introduction
In this chapter we will discuss theories in which the eventual ‘death of distance’ is defended
as well as theories positing that distance matters and will continue to do so. The discussion
between proponents of both theories provides us with many factors, conditions, and process
descriptions that need to be examined in detail, and in real-life settings, before we are able to
accept one of the positions defended. Moreover, considering the arguments given and
examining actual processes of virtual communication in teams will allow us to make

1

http://www.infousa.com/homesite/News/01nov00_book_reviews.html
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suggestions to researchers and practitioners in the realm of communication and collaboration
in virtual teams.

1.2 Co-location versus non co-location
We will proceed along the following lines: In a first section (1.3) we will describe the view
that CMC is Impersonal, Distant and Technical (e.g. the Social Presence Model and Media
Richness Theory). This will be followed, in section 1.4, by a short overview of critiques and
questions related to the MRT. In section 1.5 we will discuss the view that CMC will be very
rich in the future, probably, as a result of advances in technology, and therefore able to
overcome some of the limitations posed by the MRT. In section 1.6, we will discuss the view
that CMC is able to overcome the limitations suggested by the MRT, not through
technological improvements, but as a result of CMC’s capacities to support potentially
personal, normative and complex communication (Hyperpersonal communication, SIDE
model, CST theory, “collective-level theories”). This view, instead of using only
technological arguments for the richness of communication, emphasizes that communication
always takes place in a certain context. Not only social psychological factors (emphasized in
the SIDE model) determine the context in which we want to examine virtual communication,
also social organizational, institutional, and political factors are part of the context of the
virtual communication to be examined. In section 1.7, we will introduce the Open Source
Software (OSS) community, an example of a successful virtual organization. Recently,
organization science has developed an interest in OSS communities, and studies are being
published that seek to provide commercial companies with the lessons learned from OSS
projects. The summary of this chapter is to be found in section 1.8.

1.3 The standard approach to CMC: impersonal, technical and
distant
Researchers in the field of CMC viewed computer-mediated communication as impersonal
(unsociable, cold, and insensitive), technical, and distant. (Lea & Spears 1995: 214) It was
assumed that the “inherent characteristics” of the CMC context reduce the amount of
nonverbal and contextual communicative cues and thus diminish the level of intimacy
between interactants (Soukup 2000: 411). Therefore, CMC should only be used in simple
task-related interaction. Perhaps the most widely used theory in research on virtual
communication is Media Richness Theory (Daft & Lengel 1984, 1986; Daft, Lengel &
Trevino 1987) – sometimes referred to as Information Richness Theory (Ngwenyama & Lee
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1997) or Channel Richness Theory (Blecherman 1999) - which states that CMC will never
allow rich interaction since CMC does not allow for non-verbal cues.
Media Richness Theory (MRT) starts from the premise that organizational success is based on
the organization's ability to process information of appropriate richness to reduce uncertainty
and clarify ambiguity (Daft and Lengel 1984, 1986). The ability to process information of
appropriate richness depends on the communication medium used, it is argued. Degree of
communicative richness (or poverty) is seen as an intrinsic property of a particular
technology. Four criteria are proposed to classify communication media along a continuum of
low to high ‘richness’: capacity for immediate feedback, number of cues, personalization, and
language variety. (See Table 1.1: Daft & lengel, 1984)

Classification Criteria of Media Richness
The Criteria

Descriptions

•

Immediacy

The opportunity to provide timely feedback

•

Multiple Cues

The capability to convey meanings through
cues like body language, voice, tone

•

Language Variety

The capability to tailor the message by using
different words to increase understanding

•

Personal source

The extent that a person can convey his
feelings (i.e. Personal or impersonal)

Table 1.1 Source: Daft &Lengel, 1984

These various factors can be reduced to issues of the two dimensions synchronicity and
bandwidth (Short et al. 1976). Synchronicity means that communication evolves in real-time;
bandwidth refers to the number of cues, that is, the number of ways in which information can
be transferred, which may include speech, writing, non-verbal cues such as seeing, smelling,
touching, but also tone of voice, vocal inflection, physical gestures (Daft & Wiginton 1979;
Dennis et al. 1999a/b).
Media richness is defined as “the ability of information to change understanding within a time
interval” (Daft & Lengel 1986: 560). Meeting face-to-face is seen as the richest
communication medium. Electronic mail is considered a ‘lean’ medium as it does not offer
many cues, while memos and voice mail are often viewed as ‘lean’ because these media
provide slow feedback (Fulk et al. 1990; Duxbury & Neufeld 1999). Some authors, however,
consider voice mail a rich medium, on the basis of its capacity to convey vocal information
(El-Shinnawy & Markus 1997: 447). The point is important since media choice seems to
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depend considerably upon designations like ‘rich’ and ‘lean’. Media Richness Theory
suggests that a rich medium enables users to communicate quickly and to better understand
ambiguous or equivocal messages and thus is to be preferred for equivocal tasks, while leaner
media can be preferred for low equivocality tasks because in that case rich media provide
users with too much information and superfluous messages (Dennis et al. 1999).
Media Richness Theory assumes that a ‘rich medium’ is a necessary condition for ‘rich
communication’. The latter is defined as communication that reduces equivocality. Weick’s
(1979) view is accepted that cooperation requires that equivocality is reduced. That is, in
order to work with others, one must be able to make causal inferences: “The problem of
equivocality for a recipient is that, given an output, the receiver can’t decide what input
generated it” Rephrasing equivocality as “the lack of shared knowledge about a given task”
(Weick 1979:180), Kock (1998: 297), notes that this lack prohibits reduction of uncertainty,
which he describes as “the lack of information in carrying out a given task, and therefore as
being reduced by access to information relevant to the task.” In other words, when
cooperating, people must be able to understand, if only approximately, what others do and
why they do it. Only when tasks are simple and predictable (uncertainty is low), coordination
is possible on the basis of rules, standards, and procedures. However, when tasks are
complicated, direct communication is considered necessary between those whose activities
need to be coordinated (Fulk & Collins-Jarvis 2000). According to Media Richness Theory,
this is why organizational communication takes place (Kock 1998). Note that ‘lack of shared
knowledge’ must not be read as ‘lack of shared goals’. In fact, at least in Weick’s theory of
the formation of cooperative structures (or groups) the sharing of ideas about means will
precede the sharing of ideas about goals or ends: “Partners in a collective structure share
space, time, and energy, but they need not share visions, aspirations, or intentions. That
sharing comes later, if it ever comes at all.” (Weick 1979: 91)
The Media Richness theory has been modified and extended by others (Trevino, Lengel &
Daft 1987, Fulk et al. 1987, Saunders & Jones 1990). Empirical research along the lines of
MRT has been (and still is) extensive. (Steinfeld and Fulk 1986; Jones et al 1988, Rice &
Shook 1990; Trevino et al. 1990b; Schmitz & Fulk 1991). It has been influential in both IS
(Information Systems) research and practice. Many IS doctoral students have researched it
and many IS practitioners have used it as a basis for their decisions on which communications
technologies to adopt. (Nygwenyama & Lee 1998)
MRT, in its original form, was a prescriptive model, seeking to achieve a match between
information processing requirements (e.g. uncertainty and equivocality reduction) and
communication channels (e.g. face-to-face interaction and written memos). Such a match was
considered essential for organizational effectiveness (Daft & Lengel 1984, 1986): “In
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information richness theory, effectiveness is believed likely to suffer if managers choose
media that are not sufficiently “rich” in information carrying capacity for the tasks they need
to accomplish.” (Markus 1994: 503)
Yu (1997) states that media richness theory can be regarded as both prescriptive and
descriptive. The theory is prescriptive in that it posits that organizational effectiveness
requires a match between information processing requirements (eg. ambiguity reduction) and
communication media (e.g. face-to-face, writing; Daft & Lengel 1984, 1986). It is descriptive
in the sense that it explains the reasons for the choice of media in different circumstances
(Daft et al. 1987; Daft and Lengel 1990; Trevino et al. 1990)
While developed to support decision-making on traditional means of intra-organizational
communication such as face-to-face meetings, telephone conversations and memos, MRT was
soon to be extended to new communication media, such as electronic mail and video
conferencing (Trevino et al. 1987; Yu 1999; El-Shinnawy & Markus 1997; Baron 1998). In
this extended domain, Media Richness Theory argues that CMC can not substitute face-toface communication in complex situations and, by implication, that electronically mediated
exchange is only adequate for routine communication. Virtual teams cannot be expected to
perform well if issues are complex or ambiguous. However, it is assumed that particularly
virtual teams perform tasks that are rarely routine: “The social dimension of an organization
is especially crucial in the network organization, because the type of coordinated action that is
required is rarely routine.” (Nohria and Eccles 1992: 292). This social dimension depends
heavily on face-to-face interaction to support the coordinated action. Following Media
Richness Theory, Nohria and Eccles state that “‘Rich’ media - those that transmit higher
levels of nonverbal cues - are more appropriate in ambiguous or relational communication
situations, ‘lean’ media are more appropriate in less ambiguous, routine situations” (Nohria &
Eccles 1992: 295 ).
We summarize the alleged limitations of lean communication as opposed to face-to-face
communication:
1. Lean media reduce the social context cues and the social presence is weakened. As a result
team members have little real-time knowledge about each other.
2. Lean media prevent the sharing of complex and ambiguous messages. Thus they preclude
the transmission of equivocal messages.
3. Lean media make it difficult to discuss human and social topics and build personal
relationships.
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4. As a specific form of lean communication, e-mail communication increases the amount of
flaming within conversations. “Flaming is regarded as a form of uninhibited behaviour and is
typically defined as language that includes swearing, insults and name-calling (Siegel et al.
1986) or profanity, negative affect and ‘typographic energy’, i.e. capitalizations and
exclamation points (Sproull & Kiesler 1986)” (Lea et al. 1992: 95).
5. E-mail communication is expected to be formal and cannot initiate or sustain informal
communication.
In short these limitations, if they applied, would make it nearly impossible to build good
(working) relationships using e-mail. That is not, however, the outcome reported by various
recent studies of the use of e-mail in actual work settings, as indicated. In the next section we
will reconsider the above-mentioned points, and discuss the arguments that have been brought
forward to refute them.

1.4 Questioning the MRT
Before discussing the refinements added to the MRT, and the theories arguing that CMC can
be warm and personal, this section will provide a general overview of the objections raised
against the MRT.
Strictly speaking, the claims of media richness theory have already been refuted by some
examples of complex or ambiguous issues that were successfully dealt with using CMC-based
communication and cooperation. Such examples are provided by Townsend et al. (1998),
Lipnack and Stamps (1998), and Yu (1997). While Media Richness Theory has been claimed
to be suitable for the comparison between various new media, “this claim has not yet been
substantiated empirically” (El-Shinnawy & Markus 1997: 444). Thus far, the theory has
largely been used in studies that compared face-to-face and computer-mediated
communication. The findings from these studies are mixed, or even conflicting (Sudweeks &
Allbritton 1996). Dennis and Valacich (1999:1) simply note that “empirical tests of media
richness theory have not been terribly convincing, particularly for ‘new media’ such as
computer mediated communication.” And indeed, there are few examples of complex,
equivocal tasks, if any, for which the superiority of face-to-face over computed-mediated
communication has been clearly proven. El-Shinnawy and Markus (1992: 97) found no
empirical support for MRT’s prediction that "[i]ndividuals will prefer to communicate via vmail rather than e-mail in situations requiring the exchange of information to resolve
equivocality." Zuboff (1988: 376), though not specifically performing a test of MRT, reported
the presence of richness (in her words, "sociality that infuses professional exchange" in
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communication that used-mail and computer conferencing – a richness that, following MRT,
would not to occur.
The quality of decisions made by groups using ‘lean’ media has been found to be higher than
was predicted by Media Richness Theory, and so was the number of ideas generated (Rice &
Shook 1990, Markus, 1994). Also, the degree of participation found in ‘lean’ mediasupported groups, the time needed to reach consensus in such groups, ‘communicative
equality’, and communication media choices, uses, preferences, and evaluations often deviate
from predictions following from Media Richness Theory (Sudweeks & Allbritton 1996;
Rafaeli & Sudweeks 1997; Ngwenyama & Lee 1997; Burke et al. 1999; Suh 1999; Dennis et
al. 1999; Fulk & Collins-Jarvis 2000; Barker et al. 2000; Adrianson 2001).
Broad evidence that computer-mediated (often e-mail based) group performance matches
face-to-face group performance has brought some authors to argue that e-mail must be
considered a rich medium, or at least a medium that can support rich communication (Markus
1994; Lee 1994). Markus (1994) can be credited with what is arguably the most impressive
empirical refutation of MRT to date. She presented evidence of e-mail communications that,
even according to MRT's own criteria, are rich, not lean. Markus summarizes that "actual
media use behavior was inconsistent with the [information richness] theory; in particular
managers, especially senior managers, used the [electronic mail] medium more intensively
than the [information richness] theory predicts and in a manner that the theory regards as
ineffective and hence unlikely" (1994: 518). Markus has shown that social processes (instead
of the inherent technical features of the media) provide a superior explanation of media
choice, a position that is consistent with studies by Schmitz and Fulk (1991), Schmitz (1987),
and Steinfield and Fulk (1986).
Dennis and Kinney (1998) argue that proponents of Media Richness Theory tend to evaluate
media choice rather than measuring media use. According to these authors, proponents of the
Media Richness Theory often fail to acknowledge that the statements of Daft and Lengel are
what the theory proposes, not the results of empirical research. Dennis and Kinney have
stated that of the numerous studies testing media richness theory, virtually all have examined
the perceptions of media fit by surveying the media choice of message senders (or more
accurately, the espoused choice), not by examining the actual performance effects of media
use. Typically, researchers have asked managers to indicate the medium they would use to
send a set of hypothetical messages, which does not necessarily reflect the real work situation.
Yu (1997) states that the rational logic in media richness theory may provide an intuitive
foundation to explain and predict media choice, but the current approach in measuring media
richness has a critical flaw: media richness is treated as an "invariant objective feature,"
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assumed to be the same regardless of context or person. Individual managers are assumed to
be aware of all the inherent characteristics of each media, and to make their choices on the
basis of these characteristics. These assumptions are unrealistic. People have imperfect
cognitive abilities; and the perception of one person is not necessarily the same as someone
else’s. Therefore it is unreasonable to think that people somehow perceive and act in the same
objective manner.
Other studies also present mounting evidence that the predictions of the media richness theory
do not hold in a number of situations. For example, some studies (e.g. Kock 1998) indicate
that a lean communication medium can be the choice of groups engaged in complex tasks,
such as strategic decision making, even when richer media are available.
While there is a solid body of research supporting the MRT, an equally large body of studies
does not. The studies presenting confounding evidence (thus tending to refute MRT) are more
recent: “It is no surprise that research giving conflicting evidence tends to be of more recent
origin. With the incorporation of more modern communication technologies in the research
design, studies are only recently in a position to expose the predisposition of the media
richness theory towards traditional communication media. The increased prevalence of
technology usage in organisations in general may provide another explanation.” (Yu 1997:
2.4.1.1)

1.5 Overcoming the media richness discussion
The absence of convincing support for Media Richness Theory has encouraged some authors
to compensate for some of the weaknesses in Media Richness Theory (e.g. Dennis &
Valacich 1999). In the framework made by Daft and Lengel, the richness of any medium and
its ranking in the overall richness scale is fixed, regardless of any differences in the
improvements of the technological features. However, the original Daft and Lengel criteria
were not designed with modern communication media in mind. Indeed, in a study of
interactive media, such as e-mail, the notion of richness has been shown not to be an inherent
property of the medium (Lee 1994). Modern communication technologies have qualities not
found in traditional communication media. This leads some to argue that a modern
communication medium such as e-mail is in fact much richer than the original criteria seem to
suggest (Markus 1994; Sproull 1991). Sproull (1991) was the first to provide an updated
definition of richness by incorporating the value-added features of modern communication
technologies, especially e-mail and groupware. Subsequently, other qualities were added.
According to Sproull (1991: 183) and Valacich et al. (1993: 264) there are four criteria that
revise and modernize the media richness scale by taking technological features into account
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that were not present, and perhaps inconceivable, by the time the Media Richness Theory was
first formulated:
•

Multiple addressability: the possibility to reach many people simultaneously. For
example, with e-mail, the press of one button could send a message to thousands of
people anywhere in the world at any time. On this criterion, e-mail is superior to faceto-face communication.

•

Concurrency: is a notion similar to that of multiple addressability but somewhat
broader. Apart from just reaching more people at the same time, concurrency means
that a medium allows more than one person to ‘speak’ at any given time.

•

Externally

recordable:

denotes

the

possibility

to

document

and

modify

communication flows.
•

Computer-processable memory: permits searches of messages electronically,
resulting in “message-based manageability.” Creates a database with previous
discussions, ideas and knowledge.

According to Yu (1997), the original Media Richness criteria are outdated because they do
not recognize the very different qualities of modern communication technologies. D'Ambra
(1995) concluded that the reliability of the media richness scale is weak at the "lean" end of
the scale. And it is at this lean end that the modern communication technologies can be found.
Thus, D’Ambra claimed, the traditional media richness scale is unable to capture the full
range of attributes or qualities of modern communication media. Soukup (2000) explored the
theoretical implications of increased richness, to observe that CMC is not just plain-text
oriented anymore since it developed to be multi-media oriented. According to Soukup
previous research in the field of CMC adhered to the textual emphasis of early CMC. Soukup
foresees a shift towards more interactive, multi-media, and threedimensional communicative
forms in the virtual world. These new media, he states, will cause a shift in the
communication processes. Soukup does not compare CMC with face-to-face communication;
instead he makes a comparison between CMC characteristics. In his view, multi-media
features (which can be seen as rich, since they embrace many non-verbal cues) will supersede
plain text communication (viewed as lean by for instance the MRT). Future research will have
to address questions concerning the impact of two-way audio and video communication on
codes of nonverbal conduct, and concerning the relation between these ‘virtual’ codes and
face-to-face codes. Soukup (2000: 418) suggests that increased ‘virtual awareness’ as a result
of improved videoconferencing (or other CMC) may increase the prospects of dealing with
complex situations in virtual teams, and he argues that particularly the nonverbal aspects of
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virtual communication need to be studied. For this purpose, he submits the following
guidelines for developing a theory of multimedia CMC:
•

A theory of CMC must view CMC as a unique communication context and not be
limited to a comparison with face-to-face communication. Past researchers have
emphasized the limitations and leanness of CMC, or used it as an extension of other
forms of communication, rather than a complete communication context.

•

A theory of CMC must view CMC as highly dynamic, and it should be able to deal
with the changing nature of CMC (that is moving towards multimedia applications)

Thus, Soukup claims that CMC cannot be seen as a ‘computerized’ version of face-to-face
interaction, a claim that is shared by Rice and Gattiker (2001). These authors stress that (1)
media may be compared in many ways, and no medium is preferable or inherently “better” or
“worse” than another. Much of what we feel is “natural” about traditional media is largely an
“artifact” resulting from confusing particular communication characteristics with a particular
communication medium. (2) CMC have many more capabilities than just the by-now familiar
“overcoming constraints of time and space.” In other words, Rice and Gattiker argue that new
media (CMC) should not be reviewed from the perspective that takes an artifactual, idealized
notion of interpersonal communication and traditional media for granted.
These approaches, however, are still rooted in the MRT tradition, even though they arrive at
conclusions that are the opposite of what MRT proponents put forward. In all cases, the
emphasis is on the characteristics of the communication technology. The MRT claims that email is lean according to the medium’s technological features, while the new approaches
claim that e-mail can be rich thanks to a variety of new technological improvements. Thus,
Soukup, (2000), Townsend et al. (1998), and Jarvenpaa and Leidner (1998) believe that CMC
will be able to support virtual communication and cooperation in the near future. Particularly
Townsend et al. (1998) are optimistic about technological developments; they expect that in
the near future communication technologies will be technologically advanced to the extent
that many of the constraints identified by the MRT will be overcome. Accordingly, they tend
to see the current problems of using CMC in network organizations and virtual teams only as
problems of a temporary nature. However, these authors are also aware that technical features
to link people together may not be enough to make people work together through CMC: “As
workers increasingly interact in a virtual mode, it is imperative that they rebuild the
interpersonal interaction necessary for organizational effectiveness.” This rebuilding
interaction is seen as a challenge as well as a chance: “Within the virtual connection lies an
opportunity for efficiencies and team synergy unrealised in traditional work interaction.”
(Townsend et al.1998: 195). Working as a team in the virtual mode requires not only the
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resolution of technological challenges but also the development of a new way of working as a
virtual team. Issues that need to be resolved, in order to be able to engage in virtual
teamwork, are:
•

(Virtual) Team members must learn new ways to express themselves and to
understand each other in an environment with a diminished sense of presence
(although it is expected that CMC will reach the same level of social presence and
awareness as face-to-face communication);

•

(Virtual) team members will be required to have superior team participation skills.
Because the membership of a virtual team will be very fluid, ways need to be found
to make team members assimilate quickly to new team settings;

•

(Virtual) Team members must learn how to handle a variety of CMC technologies;

•

(Virtual) Team members will have to develop cultural knowledge and communication
skills that allow them to transcend national and international boundaries and to deal
with a variety of cultural backgrounds

To summarize, it can be argued that other issues than technical ones are important for virtual
teamwork. This finding may not be radical enough, however, as many researchers of virtual
teamwork have become dissatisfied with the very idea of compensating for the weaknesses of
the MRT. Accordingly, new theories are being developed that seek to account for virtual
communication without adopting a perspective that is dominated by the discussion about
media richness. In the next section these new theories will be discussed.

1.6 Media richness is no invariant objective feature
In the course of the debate, a point was reached where scientists started to look at the issues of
virtual communication from the perspective of behavioral studies and social psychology. It
was felt that the MRT approach had a critical flaw since media richness has been treated as an
invariant objective feature, regardless of context and other psychological and behavioral
factors.
Arrived here, Dennis and Valacich (1999: 1) noted: “The question is: should we continue to
pursue media richness theory, attempting to refine it to compensate it for the weak findings
and draw new conclusions based on the enhancements, or should we attempt to formulate a
new theory?” And Markus (1994: 503) argued that the weight of informed opinion seemed to
be shifting away from MRT (an individual-level rational choice theory in which individuals’
perceptions of the objective material characteristics of media are assumed to play a key role)
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in the direction of social definition theories, that “emphasize the collective, rather than
individual, character of media use, and social construction, rather than the individual
perception, of media characteristics.” Consequently, Information System (IS) researchers are
confronted with the need to replace the MRT perspective on communication richness with a
new one.
In section 1.3, it was mentioned that some researchers observed CMC to enable personal and
warm communication, and the handling of complex tasks. The fact that CMC enabled
personal, warm, and complex communication had to be explained. In addition, CMC was
found to allow users to participate on an "equal" basis, more than in face-to-face
communication. Rice and Love (1987: 89), for example, noted that "the lack of nonverbal
cues about physical appearance, authority, status, and turn-taking allows users to participate
more equally and with more extreme affect on CMC systems than in many face-to-face
interactions" And Scharlott and Christ (1994: 1) found computer-mediated communication to
"help users overcome relationship-initiation barriers rooted in sex role, shyness, and
appearance inhibitions" These are not the only user categories to benefit from CMC: “Others
who might find the use of [CMC] advantageous include people who, because of physical
handicaps, find it difficult to meet in face-to-face situations [but] appreciate the anonymity
and security CMC can provide.” (Scharlott & Christ, 1994: 10). Walther and Burgoon (1992)
phrasing the point in more general terms, observed that CMC produces much more different
affective and relational patterns than other communication media, due to the reduction and
types of cues available to participants.
The inability of the MRT to explain the confounding evidence mentioned above (and
discussed as well in section 2) has given rise to a range of new theories. Still we believe that
none of these new theories or approaches is broad enough to discuss and explain all the
subjects, conditions and factors that we consider useful and important in (explaining) the field
of CMC research. We argue that especially important contextual factors are not taken into
consideration within these new theories. In chapter 2 we will combine elements of the
discussed theories and construct a framework to follow when exploring virtual teams.
We will discuss three categories of new theories. This discussion is not meant to be
exhaustive2. It summarizes some important approaches to be found in the field of

2

Other important theories are: the Adaptive Structuration Theory (AST). AST describes how

organizations affect the use and diffusion of e-mail and how e-mail influences organizations.
(Contractor & Seibold, 1993, DeSanctis & Poole, 1994). A process is proposed in which users
collectively establish norms, sometimes referred to as social construction. Furthermore, the Actor
Network Theory (ANT) is a constructionist approach that relates to patterns of technology use. A key
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organizational communication studies. Accordingly, we will discuss the Hyperpersonal
Communication Theory, which focuses on the psychological aspects of communication, the
Social Identification/DEindividuation (SIDE) theory, which is sometimes referred to as
interactionist approach with a social-psychological focus, and “Collective-level” theories, that
focus on the context in which communication takes place, including variables such as
structure, environment, culture and politics

1.6.1

Hyperpersonal Communication Theory

Walther (1992: 381) created the concept of ‘Hyperpersonal communication’ to criticize the
idea that CMC could only be distant and technical. When CMC is experienced as more
intimate than face-to-face communication, this is labeled hyperpersonal communication.
Walther argued that "the lack of nonverbal cues in CMC had caused several researchers to
suggest that social cognitive processes may differ between CMC and face-to-face (FtF)
interaction"
Using the concept of hyperpersonal communication, he demonstrates that although CMC may
lack some relational cues (visual, auditory), CMC offers alternative cues (textual/verbal):
“When is CMC hyperpersonal? When users experience commonality and are self-aware,
physically separated, and communicating via a limited-cues channel that allows them to
selectively self-present and edit, to construct and reciprocate representations of their patterns
and relations without interferences of environmental reality.” (Walther 1996: 33).
Participants are able to adapt to the context in order to create intimacy, regardless of the
communication medium used, if only the relationship is given enough time to develop.

1.6.2

SIDE Theory

Another approach that has received much attention in the field of CMC is the SIDE model,
developed by Lea and Spears (1995). This Social Identification/DEindividuation model
extends self-categorization theory3 and attempts to specify the situational conditions under
which behaviour normative to a particular self-category will be made appropriate and possible
(Soukup, 2000). The SIDE model suggests that, over time, group identity and norms become
notion of ANT is that technology exhibits interpretive flexibility: it can mean different things to
different individuals or different groups, at different times and in different contexts.
3

Self-categorization theory (Oakes, Haslam & Turner, 1994) proposes that the salience of a social

identity is context-dependent, with the salience of the identity being dependent upon the particular
social comparisons which are available in any given context. (Barrett et al. 1999, Postmes et al. 1999)
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salient and guide interaction in CMC. The SIDE theory argues that people categorize
themselves as either part of the in-group or out-group based on the characteristics of others in
the group. Actors in CMC settings adapt mentally and socially to the group they are involved
in, thereby creating rules and norms for mediated communication. Lea and Spears (1992)
argue that this is a very important social dimension which has nonetheless been neglected in
previous studies of CMC. They point out that the salience4 of the social dimension is far less
sensitive to information richness, bandwidth, or the number of cues afforded by the
communication channel. They further state that the effects of both social and individual
aspects of behaviour can be accentuated by CMC, and that, within these terms, the critical
social psychological differences between CMC and face-to-face communication are gradual,
not categorical. Thus, Spears and Lea (1992) seek to criticize simplistic linear and
quantitative models of information exchange which concentrate only on the number of cues or
their ‘richness’ and fail to consider the meaning of information for the communicators. In a
later study, Lea and Spears (1995) add that group norms and group identity become salient in
light of text-based communication and in the absence of visual cues.

1.6.3

The Collective-level theories

McPhee and Poole (2002) too stress other than technical issues that influence communication,
for instance organizational structure and culture. The emphasis is no longer on the technical
aspects of the communication media used, but on the richness of the communication achieved
through human interaction related to the context of the interacting humans. Markus (1994)
has argued that it is not the media per se that determine communication patterns but rather the
social processes surrounding media use: “The adoption, use, and consequences of media in
organizations can be powerfully shaped by social processes such as sponsorship,
socialization, and social control, which require social perspectives to understand them.”
(Markus 1994: 502).
The “collective-level” theories focus on the broader collective variables like structure,
environment, culture and politics. “These theories are not based on rational choice alone but
are a “collective behavioral response to a socially constructed definition of the medium’s
appropriateness.” (Yu 1997:2.5.1).

4

Salience refers to the prominence of a particular identity over alternative identities. Social identity

theory suggests that we have a range of identities, either personal or social and that any one of these
identities can be salient or most prominent at any one time. Therefore group salience refers to the
situation where the identity of the group is the most salient of available identities.
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Kumar et al. (1998) have shown that many traditional technical-economic theories, as found
in the organizational, interorganizational systems and IT implementation literature do not
sufficiently explain the failure or success of virtual collaboration without referring to other
theories as well. The objective of their paper was to examine the limitations of the
applicability of those traditional technical-economic theories that are dominating the
Information Systems literature. The conclusion was that researchers should be cautious when
applying economic theories and the derived predictions to societies different from those in
which the theories were developed. Most probably the premises of those theories are only
valid in their originating cultural context. This stresses the importance to study the contextual
socio-political perspectives as well.
When discussing the collective-level theories in more detail (section 1.7), we will pay
particular attention to the factors that may serve to elucidate the role of CMC within and
across organizations. We also surmise that the collective-level theories combine some of the
elements of previously discussed theories. Since we do not expect any single theory to answer
our main subject of attention (identifying the conditions that are enabling or constraining the
virtual collaboration process) we will take a broad range of factors into account, for instance
the organizational structure, culture, leadership style, team composition factors, and the
division of tasks. This makes it possible to explore how the context (for instance social,
organizational and institutional factors) complement technological factors in fostering virtual
communication.

1.7 Describing the factors that influence cooperation at a distance
Romm et al. (1996) identified four sets of theories that propose collective, non-technological
variables to explain media choice and usage
1. Structure-oriented theories concern the match between the structural characteristics of an
organization and different system design attributes. Structural characteristics like the size
and organization of sub-units, or degree of bureaucratization (centralisation and
divisionalization) are likely to influence the choice of communication media (Zeffane and
Cheek, 1994; Whitfield et al. 1996) and the way it is perceived by organizational
members. Cummings and Teng (2003) focus on knowledge transfer between
organizations. It is important to supplement knowledge sharing activities with a
(technical) infrastructure which can connect people through discussion boards,
mailinglists and chat rooms in order to transmit and discuss information. (Susman and
Majchrzak 2003).
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2. Environment (context) - oriented theories concern the fit between system design
characteristics and the environment (or context) of the organization in which the system is
used. The social context of an organization or team defines the way the media is used and
how the richness of the media is defined and appreciated. Majchrzak et al. (2000) suggest
that a clear understanding of the way CMC has become institutionalized - the acceptance
process - is necessary to understand virtual team processes. The higher an organization’s
level of CMC maturity5, the more likely that usage of CMC will become the norm, which
in turn will reinforce acceptance. Here, one could argue that a high level of CMC
maturity presupposes that the usage of CMC has become institutionalized within the
organization, and this involves an organizational culture that values and encourages the
use of CMC. This line of argument is related to Critical Mass Theory (Markus 1987),
positing that the choice to use CMC depends largely on whether the medium is diffused
in relevant parts of society. “Individuals’ media choices must be considered in the context
of their membership in communities such as organizations.” (Markus 1994: 508) This
explains why the use of CMC may vary drastically between units even within the same
organization The Critical Mass Theory claims that the MRT is not likely to predict
managers’ use of e-mail accurately, unless e-mail is universally used within their
organization. Markus (1994) refers to the "social definition theory" stating that the norms,
values, standards and expectations engendered by the institutional environment shape also
the norms, values, standards, expectations of the individual. But not only the level of the
IT maturity is important for the usage of CMC, also people’s expertise with CMC (their
IT skills and training) influences the media use. Lack of IT skills or training will probably
inhibit the usage. Hiltz and Johnson (1990: 760) state that CMC must be viewed as a
socio-technical system. Characteristics of the users and the social context of the
application (cultural, group and task characteristics) will strongly influence its acceptance
and use. Susman and Majchrzak (2003) point out that in relation to the technical
infrastructure it is important to review the way knowledge is shared between members,
especially when the team consists of members with different backgrounds and from
different organizations.
3. Culture-oriented theories concern “the fit between the organizational culture as presumed
in the system’s design and the actual culture in the implementing organization. A match
between the actual and presumed cultures is likely to have a positive effect on the
prospects for implementation success, while a cultural clash is likely to have a negative
effect on the implementation prospects.” (Romm et al. 1996: 38). On a broad level, the
5

IT maturity is the extent that IT has permeated the organization This notion is also called IT

sophistication, and will be discussed in chapter 2.
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culture of society has been found to influence the selection of electronic communication
media (Straub 1994). Within organizations, social norms or socially acceptable behaviors
are established over time. These norms are part of the organizational culture. (Yu 1997).
The sharing of knowledge can be seen as part of the Organizational culture “The
organization culture influences, if not dictates, how things are done. They predetermine
how people perceive modern communication and information technology.” (Yu
1997:3.2.4 ). Fulk et al. (1997, 1990) also recognize that the social context can provide
the norms and expectations that shape people’s perceptions and behaviours. They posit
that that properties like “richness” are subjective, and influenced by attitudes, statements
and behaviors of other people6. Yu (1997) provides the example of an office in which noone uses e-mail, and all make negative comments in relation to it. In such an office, any
particular individual would be less likely to regard e-mail as rich.
4. Politics-oriented theories suggest (Markus and Robey 1983, Swanson 1985) that
resistance to implementation of CMC results from a redistribution of power that is
unacceptable to those who fear a loss of power. “These theories assume that individuals
are more likely to adopt a new system if they feel that they might preserve or even gain
power as a result of implementation of the system.” (Romm et al. 1996: 38). Romm et al.
observe that CMC has come to be seen as an independent variable: one that is able to
affect its environment. In the earlier literature, resistance to CMC was generally
considered a dependent variable that was affected by other variables. Experimental
research already uncovered a series of effects that e-mail can have on the performance of
groups in organizations. E-mail can for instance facilitate group decision-making and has
the potential to democratize decision-making (Sproull and Kiesler 1991). Several
researchers (Kling 1995, Siegel et al. 1986, Hiltz et al. 1998) have shown that e-mail can
have a positive social effect within organizations.
We have chosen to discuss the collective-level theories more in depth, since the answers to
our main focus of attention ought to be found in organizational (contextual) explanatory
variables and factors. Although the two other discussed theories (Hyperpersonal
communication theory and the SIDE theory) also provide useful clues, we think their (socialpsychology oriented) explanations are aimed at small groups, without looking at the broader
context of organizations. We explored the classification provided by Romm, to which we
want to add another possible approach. This interpretative approach by Ngwenyama and Lee
(1997) is a critical attempt to contest MRT.

6

Fulk et al. 1997 describe the social influence model of technology
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5. The Critical Social Theory (CST) questions the fundamental and implicit assumptions
that pervade much of the research on communication richness which holds (1) that the
processing of data into information is primarily, if not exclusively, the job of computer
hardware and software, and (2) that the primary role of human beings is that of "users" of
both the output and the richness produced by the hardware-software system. CST views
people not as passive receivers of data transmitted to them, but as intelligent actors who
assess the truthfulness, completeness, sincerity and contextuality of the messages they
receive. The adjective “social” refers to the orientations of a person’s action towards other
individuals, and it emphasizes that actions are embedded in an organizational context.
“Through its social and institutional structures, the organizational context defines, for all
organizational actors, the possibilities and potential for social action.” (Ngwenyama and
Lee 1997: 151)
CST, being an interpretive perspective, conceptualizes the role of perceptual cues (such as
facial expressions, body language, and tone of voice) in a way that differs profoundly from
the MRT perspective. “MRT has presumed that more such cues automatically entail the
consequence of more communication richness and that fewer such cues automatically entail
the consequence of less communication richness. In contrast, the CST makes no presumption
of any direct relationship between the quantity of social cues and the level of communication
richness.” (Ngwenyama and Lee 1997: 156.) CST does acknowledge that social cues can
contribute to communication richness, but emphasizes there is no a priori reason to suppose
that facial expressions, body language, tone of voice, or other cues are necessary conditions
for communication richness to occur. Ngwenyama and Lee show that communication
richness can occur in CMC communication and that technology neither produces nor
precludes this richness. They provide empirical evidence that the primary "processing" of data
into information, at least in the arena of managerial communication involving an electronic
mail system, is performed not by the hardware or software, but by the human beings
themselves.
The general point in the CST is that when people communicate, they do not send messages as
electronically linked senders and receivers. They perform social acts in action situations that
are normatively regulated by, and already have meaning within, the organizational context. In
chapter 2 a framework will be presented to guide the analysis and comparison of our three
different cases. In the three case studies (chapters 3 to 5) we will use this framework to
examine how the context of an organization (more than the technology used) influences the
richness of the communication. The framework is constructed from the variables and
relationships identified in this chapter, especially those in the present section.
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1.8 Towards an explanation of success in virtual teams
Not only social psychology, behavioral studies and collective-level theories have shed a new
light on the discussions within the field of communication media, also organization sciences
(for instance Markus 1994) have produced interesting new insights in explaining the working
of virtual teams, as described in the previous section.
Many organization theorists (for instance Gallivan 2001) have predicted the emergence of the
networked or virtual firm as a model for the design of future organizations. This cannot be
taken to suggest that only a single form of non co-location work exists: we may distinguish,
for instance, networked organizations, virtual teams, global alliances, dispersed New Product
Development teams (NPD), communities of practice. Next, it has become clear that the
circumstances or the context in which virtual communication is required, possible, or
desirable can vary enormously. In addition different circumstances may require different
forms of communication and different communication media. The alternative media choice
theories (collective-level theories) as discussed in the previous section already provided
evidence that the context of the organization is important for the way new technologies are
incorporated and used within the organization.
The open source software (OSS) movement has often been taken as an example of a
successful virtual organization/community, but only recently researchers have developed an
interest in what organizations can learn from the OSS world, e.g. Markus et al. (2000), Tuomi
(2000), Dafermous (2001), Hertel et al. (2002), Von Hippel and Von Krogh (2003), Reinhardt
(2003). Some studies in this area focus on motivational aspects of Open Source projects,
trying to explain why programmers are willing to make a contribution without being paid
(Hemetsberger and Pieters 2001; Hertel et al. 2002). Other studies consider the economical
and organizational aspects of the OSS projects. (Lerner and Tirole 2000; Van Wegberg and
Berends 2000; Van Wendel de Joode 2001, 2002), investigated leadership aspects in OSS
projects (Edwards, 2000), or examined how an open source software project may achieve
smooth coordination, agreement on design, and innovation using lean media (Yamauchi et al.
2000). As summarized by Lakhani et al. (2002)7 “The community may have lessons for
innovation, organizational design, and leadership extending far beyond software.”

7

The Boston Consulting Group Hacker Survey. Lakhani, Karim R., Bob Wolf, Jeff Bates, and Chris

DiBona. Release 0.73. 24 July 2002 <http://www.osdn.com/bcg/BCGHACKERSURVEY-0.73.pdf>.
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Some of these lessons remain to be learned. Little rigorous research has been done on how
traditional organizations can implement and benefit from OSS practices (Sharma, Sugumaran
& Rajagopalan 2002), and despite the success of the OSS model, commercial organizations
find it difficult to build a business model that complies with the open source paradigm.
Although the OSS community might be an extreme example of a virtual organization in
which most of the accepted organizational circumstances and factors (for instance working
according to a contract) are not of any influence, other factors do apply to the more
commercial organizations.
Susman and Majchrzak (2003) argue that despite the attention for virtual collaboration, there
is much not yet understood about effective virtual collaboration to support new product
design. They have focused on answering the questions: do people learn differently, interact
differently, manage knowledge differently, and share perspectives differently in a virtual
environment, as compared to collated team effort? Do the features of today’s collaborative
tools sufficiently address the needs of virtual collaborators?
Markus (1994) found that already between units within the same organization there could be
drastic variations of the usage and acceptance of CMC. These variations, that stem from
norms, values and standards engendered by the institutional environment, in turn reshape
these norms, values and standards. It is likely that the differences between different
organizations will be even larger.
The key issue is this: why it is difficult for ‘traditional organizations’ to copy or to learn from
OSS communities. The above description of circumstances and contexts that vary according
to different projects may already provide a beginning of an answer. In this study we will
examine three different virtual projects, one being an OSS project. We are highly interested in
the contextual differences between these projects, and how these contextual differences
influence the virtual cooperation.

1.9 Conclusions
Research into cooperation and communication via computer-mediated communication has
come to many (conflicting) conclusions with respect to working in virtual teams.
One of the early views of CMC was that it was both liberating and limiting. It made
communication across time and space possible, however in a “cold” and “computerized”
manner (Walther 1996:33). It has been suggested that CMC cannot substitute face-to-face
communication on complex or ambiguous issues (Nohria and Eccles 1992), nor would CMC
be able to build trust within a team (Handy 1995). It was argued that, due to the relative
25

anonymity that filters out social and contextual cues, CMC is very lean compared to face-toface communication. Some researchers thought of ways to overcome this leanness by stating
that future technological improvement will ensure richer communication technologies. Others
have shifted away from this technical view on communication and used psychological and
behavioural arguments to contradict the statements of the MRT. For instance the argument of
anonymity was reversed in a positive “rich” way: “However, this anonymity provided by
CMC has also be heralded as a way to avoid common dysfunctions found in groups such as
social loafing and groupthink (e.g. Stroebe & Diehl 1994) and to equalise participants in
terms of gender and status (e.g. Siegel et al. 1986)” (Rogers 2002: 35). And “it has become
clear over the years, as research has accumulated, that CMC is not always as fixed and stark
as early research indicated.” (Walther 1996:3).
What has become obvious from this chapter’s review of the literature is that face-to-face
communication is too often seen as ideal for cooperation. Due to processes of idealization,
“face-to-face interactions have become social artifacts that seem necessarily and universally
rich.” (Rice and Gattiker 2001:554). Whether researchers were optimistic or pessimistic about
CMC, their judgment has (too) often been based upon expectations about the (improved)
technology, as derived from the MRT paradigm.
In reality, face-to-face communication and CMC are seldom mutually exclusive. People in
co-located teams send each other e-mail to confirm meetings, and people in CMC settings
sometimes meet in a face-to-face setting. In both cases the comparison between face-to-face
communication and communication technologies is becoming less relevant, since these forms
of communication are intertwined. Moreover, it is important to note that there are forms of
cooperation that would not exist without CMC, and cannot be compared with face-to-face
settings.
Every organization has different features and characteristics that influence the way a virtual
team is working, and it is necessary to understand the underlying organizational principles of
virtual organizations. We expect that while using adequate (adjusted to the specific project
and context) communication media, having agreements and norms about the way of
communicating, and taking into account many more contextual aspects (yet to be identified in
the case studies within this study), effective communication may occur in the absence of faceto-face communication.
This study will explore the communication patterns developed in three different
geographically dispersed (or virtual) teams or communities. Analysis of each group’s
communication processes – patterns and developments in the use of electronic mail, the
switching between electronic and face-to-face communication, seamless in many respects –
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will allow us to address the question whether and how electronic communication (not the
medium) can be ‘rich’. When putting less emphasis on the technology and its alleged
richness or leanness, it will appear that topics other than technology need our attention.
Chapter 2 will explain how the three different teams will be explored.
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2. HOW TO STUDY VIRTUAL COMMUNICATION?

2.1 Introduction
Chapter 1 has provided an overview of the literature in the field of CMC. The first part of the
discussion focused mainly on the Media Richness tradition and the ‘substitution hypothesis’
(Nohria & Eccles 1992), i.e. the view that CMC may replace face-to-face communication.
The second part of this literature review showed that the question of substitution is not as
important as often assumed. Thus chapter 1 provided the arguments for exploring the
preconditions that stimulate effective virtual cooperation.
In the present chapter we will discuss the shortcomings of empirical studies thus far in the
field of CMC. It will be argued that a case study approach (in real life settings) is suitable for
studying virtual communication. We will also discuss the case studies selected.

2.2 Criticism of classical methods
Earlier studies of CMC and MRT have various limitations, which can be summarized in the
following points (cf. Warkentin et al. 1997). For each point, we will indicate how and to what
extent our research will try to overcome the problems described.
1. In a large number of studies a very constricted research design is relied upon. Many studies
rely on observation of small experimental groups (often even dyads), and groups of limited
duration (Sudweeks & Allbritton 1996; Bordia et al. 1999), which reduces the prospects of
generalization of findings to real-life groups (Rafaeli & Sudweeks 1997). Warkentin et al.
(1997:976) note that many studies on virtual communication “used ad hoc groups or did not
give their groups sufficient time to adapt to one another or to the communication medium.”
And studies that already examined real-life groups tended to consider some point in time or a
narrowly defined period instead of observing how face-to-face and computer-mediated groups
develop over time, which seems a serious flaw since a few available longitudinal studies
suggest that initial differences between computer-mediated communication (serious, business-
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like, goal-directed) and face-to-face communication (friendly, emotional, personal) become
smaller as “attitudes toward CMC appear to shift in a more favorable direction over time as
informational exchange evolves to include relational linkages” (Barker et al. 2000: 490; see
also Walther 1995; Bordia et al. 1999). Similarly, Chidambaram (1996) and Townsend et al.
(1998) found that virtual teams, given sufficient time to develop strong intragroup
relationships and to adapt to the communication medium, may communicate as effectively as
face-to-face groups. And Walther and Burgoon (1992), studying asynchronous computermediated communication, found that extended-time computer-mediated groups became less
task oriented, less inflammatory, and more social than restricted-time groups. In order to
overcome these limitations of restricted research design we have chosen to study ‘real-life’
groups with a longer life span. Two of our case studies span a period of 3 to 4 years, while
our other case study focuses on a project with a more or less infinite life span.
2. Most studies claiming to address Media Richness Theory have been concentrating on
media choice and perceptions of chosen media instead of examining the actual performance
effects of media use by sender and receiver. Thus, the central thesis of Media Richness
Theory has not been tested properly (Markus 1994; El-Shinnawy & Markus 1997; Dennis &
Kinney 1998; Dennis & Valacich 1999a). Our case studies are not aimed at discussing media
choice; we will describe the actual performance of team members who use different forms of
media.
3. Most investigations of virtual team work take place on the team level, with an emphasis on
group performance and the task-medium-fit within the team. The impact and consequences on
more aggregate organizational levels (as well as on the individual level or the outside
environments) are not taken into consideration. For instance the organizational features
external to the team can be extremely important determinants of the effectiveness of the
virtual cooperation., For example, aspects of the organizational context such as reward or
sanctioning systems or organizational structure can have strong impacts on team functioning.
Likewise, relationships with key stakeholders or home organizations outside a team can
influence task performance and the team’s commitments. (See also Cohen & Bailey 1997)
4. Many studies fail to make a clear distinction between naturally emerging virtual groups and
deliberately created groups (Sanderson 1994; Warkentin et al. 1997). To sketch the relevance
of this difference, Sanderson (1994:48) notes that in deliberately created groups, the team
members may develop social norms that encourage the use of new technologies, have special
budgets to purchase these technologies, or have exceptional technical support. We add that
different types of group formation are likely to have lasting effects in terms of communication
and other intragroup processes, and that deliberately created groups will often be more firmly
embedded in an organizational environment than are naturally emerging virtual groups, which
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are major sources of performance difference. Our case studies involved naturally emerging
teams and groups as well as more or less deliberately created teams and we will explore the
implications of these differences.
5. ‘Channel equivalence’ is the assumption of a medium’s capacity to substitute for an ideal
communication medium, usually face-to-face communication: “When new media are assessed
on how much they deviate from such an ideal, researchers tend to focus on the shared
capabilities and to overlook the capabilities of the new media not found in the ideal
communication medium. Not surprisingly, new media frequently appear deficient in such a
biased comparison” (El-Shinnawy and Markus 1997: 444). Similar are Rafaeli and Sudweeks’
(1997) in their observation that contrasting computer-mediated communication with a face-toface standard of comparison is an ‘almost natural inclination’ of experimental studies. It is not
our intention to compare face-to-face communication with CMC, but we will investigate the
characteristics of communication in relation to the technologies used.
6. Warkentin et al. (1997) observe a predominance of studies using synchronous (same time)
rather than asynchronous (different time) technologies, whereas in business settings e-mail
and discussion forums are more common than synchronous communication. Asynchronous
communication has the advantage of offering individuals time to reflect on the message
received and to carefully consider a reply (see also Borges et al. 1999), and also the advantage
of being both time- and location-independent – that is, reliable communication can take place
regardless of whether an individual is in office or not (Sproull & Kiesler 1991). However, the
literature on computer-mediated communication seems to persist in judging asynchronous
communication negatively. According to Warkentin et al. (1997), asynchronous
communication is widely assumed to limit the prospects to build social links or relationships
between group members in comparison to face-to-face settings, or in comparison to
synchronous communication settings (e.g. videoconferencing, online chat). In our case
studies we will make no assumptions concerning the value of a-synchronous or synchronous
media.
7. Burke et al. (1996) criticize the prevailing tendency to compare fully co-located groups
with fully non-collocated (or dispersed, or distributed) groups; instead, they make the case for
research of partially dispersed groups, defined as groups including members being in the
same location or including one or more members who are located remotely from the rest of
the group. Here we add that several other forms of partial dispersion should also be taken
into account, e.g. dispersed groups consisting of two or more co-located subgroups, groups
that are dispersed most of the time, but that occasionally meet face-to-face, and groups that
are dispersed, but include members who have met face-to-face bilaterally. Poltrock and
Engelbeck (1999: 332) offer a succinct summary in their description of Boeing’s experiences
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with dispersed teamwork: “We need systems that support partially collocated, partially
synchronous teams.” Basically saying: you need a bit of everything. This study will examine
partially dispersed as well as fully dispersed teams. So, the the few field studies available are
restricted to the investigation of either non-collocation or co-location (e.g., Constant et al.
1996; Moenaert and Caeldries 1996), ignoring the fact that the two communication channels
could strengthen each other, as well as ignoring the fact that there are hardly any teams to be
found that are either 100% co-located or 100% dispersed. (See also Song et al. 2004)
8. It is said that CMC theory and research has been limited by the ‘textual biases of previous
scholars (Soukup 2000). We seek to avoid this textual or face-to-face oriented bias by
choosing case studies in which writing as well as speaking and drawing are possible
communication modalities.
9. Furthermore, researchers have tended to “lump communication media into familiar, binary,
and mutually exclusive categories.” (Rice and Gattiker 2002: 546). Examples are: information
rich/lean, traditional/new, objective/socially constructed, verbal/non-verbal. Of course, CMC
can be interpreted in multiple and possibly conflicting ways. It is easy to think of a large
number of alternative binary classifications: There are two types of messages, long ones and
short ones, those that make sense, and those that do not. There are two types of messages,
English and outlandish, spoken and written, good ones, and bad ones, comforting and
discomforting, and there are nice & beautiful ones, and ugly ones. These examples show that
the binary categories are not exclusive and that they can be interpreted in multiple ways.
While those categories are not exclusive it is almost arbitrary to choose and explain just a few
of them and pretend these are the most important ones.
10. Both Media Richness Theory and its critics tend to focus one-sidedly on task-oriented
communication, and fail to pay due attention to relational communication (Barker et al.
2000). As a result, diversity issues (Jackson 1996; Shaw & Barrett-Power 1998; Ayman 2000)
are rather scarcely considered. Only recently, the issues of media richness and gender-related
differences in electronic communication have started to be brought together (Dennis et al.
1999; Barker et al. 2000; Adrianson 2001). We add that other forms of diversity may be
considered as well, not only stable member characteristics (e.g. age, education, cultural
background), but also floating characteristics (e.g. ‘being the last to arrive in the group’). In
our case studies we will consider the influence of (any relevant form of ) diversity on team
communication.
11. Closely related to scarce attention for member diversity – and its counterpart: group
composition – is the fact that studies addressing Media Richness Theory usually do not allow
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for differences in media richness that may relate to group formation stages. In the three cases
to be studied there will be explicit consideration of group formation processes and stages.
12. CMC research tends to display a group bias, as Herring (2002) has argued. “Many studies
have analyzed data from discussion groups, chat rooms and MUDs, for the practical reason
that such data are easily accessible…However, we cannot assume that the findings for large
Internet groups will necessarily scale to small groups or one-to-one communication.”
13. Finally, and for this study perhaps the most important point, is the context in which the
virtual communication takes place. We surmize that several exogenous factors (background
conditions) shape a project’s context and cannot be ignored in a study of real life virtual
communication processes. As Orlikowski (1993:311) suggests: “In order to produce accurate
and useful results, the complexities of the organizational context have to be incorporated into
an understanding of the phenomenon rather than be simplified or ignored.” The impact of
context on the form of virtual collaboration has been largely neglected in previous research.
In section 2.8 we will further elaborate on the factors that we have identified as contextual
factors important in studying virtual cooperation. Out model of background conditions will be
used in a heuristic way, as a broad framework for exploring the cases that are studied in this
study.

2.3 Case study approach
Although classical studies of CMC and MRT have been criticized on many different grounds
there is still a vast and growing body of literature that adheres to this tradition. In an attempt
to overcome the main criticisms of the classic theories we aim to provide a more balanced and
less biased view on the use of text-based communication. In this study we try to overcome
most of the critiques as presented in the eleven points mentioned above. We conclude that a
longitudinal case study approach in a real-life setting will provide us with practical and
scientific findings that are more insightful, than the outcomes of the experimental studies that
were criticized in our previous paragraph. In order to be able to provide a longitudinal reallife description of the case we decided to closely monitor a specific virtual team, all the way
from its initial start-up phase towards the end of the project. This provides a unique
perspective which makes it possible to observe whether the team will gradually adapt to the
usage of CMC once the team has been granted sufficient time to develop its own processes.
For our research we have chosen to follow a longitudinal case study approach which aims to
gain insight into a (social) system or empirical problem within its real-life context (Yin 1994).
Case studies are particularly effective when a large amount of variables that cannot be
manipulated have to be dealt with, and when little information about a number of these
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variables is available. Given our research questions as described below and given the
considerations above the case study approach seems to be an appropriate method:
1. Do the characteristics of CMC impose strict limitations on the functioning of a virtual
team?
2. Under what circumstances (if any) is face-to-face communication necessary for the
functioning of a team?
3.

What are the characteristics of communication processes when face-to-face
communication is replaced by CMC?

4. What are the conditions for effective communication in a virtual team? Where do they
differ from effective communication in a non-virtual team?
5.

Are there any special problems and risks involved in the management and organization
of teams that mix virtual and face-to-face modes of communication?

Yin (1994: 9) suggests that a case study is appropriate when “a ‘how’ or ‘why’ question is
being asked about a contemporary set of events over which the investigator has little or no
control.” This fits neatly with the above-mentioned nature of this study. A case study
approach is particularly useful because it permits the collection and presentation of more
details and ‘softer’ data. (Yu 1997)
The present study relies on the gathering and examination of documents and e-mail archives,
interviews, and on direct observation of the subjects during the performance of their daily
communication tasks (at least within the Delta case and partly within the Debian case).
In case study research, usually situations are described in some depth, and the question of
generalization of findings to other situations cannot be answered. In the present study, three
different cases are studied, and findings compared. This procedure allows a distinction to be
made, however tentatively, between what is context-specific and what context-independent in
processes of virtual collaboration. In other words, this procedure allows us to investigate the
impact of context on the form of virtual collaboration.
In order to grasp the full context of the case more thoroughly we relied on ethnographic
techniques. Ethnographic techniques allow us to decode observed behavior in our case
studies. To identify the context of the three projects under study, it was required from a
researcher’s perspective to examine and essentially “learn” the team’s language or discourse.
The idea of ethnographic research is to penetrate the subject of study, effectively gain entry
and membership, and then remain as an active participant for sufficient time to understand,
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and become a part of, the world of the subjects8. Only then the goal to effectively analyze and
interpret the context can be achieved.
As described by Thomsen et al. (1998): “…the ethnographer or researcher must establish the
“authority” to write from the insider’s perspective.” The research validity or authority is a
measure of the ethnographer’s ability to accurately know and reconstruct the world of his/her
subjects. An important question is of course how the researcher develops this validity and
authority which is necessary to produce an informed perspective and which aids to accurately
analyze and deconstruct the “text” of CMC within a specific virtual team or community?
Whereas Thomsen et al. (1998) have provided clear answers on this subject; we will only
discuss a few points of importance. To gain authority (or immersion, as Goffman 1989 refers
to it) requires the researchers to subject themselves to the life circumstances of those being
observed and to assume that he or she is bound to that group.
“…You’re empathetic enough- because you’ve been taking the same crap they’ve been
taking- to sense what it is that they’re responding to. To me, that’s the core of observation. If
you don’t get yourself in that situation, I don’t think you can do a piece of serious work.”
(Goffman 1998: 126).9
Apart from this authority it is important for the researcher to meet a rigorous criterion of
“trustworthiness” or credibility, as Lincoln et al. (1985) have argued. This means that the end
product of the ethnographer’s work must demonstrate “truth value.”
While we have dealt with virtual contexts environments, our observations were mainly based
on text-based information. (This was especially prevalent in our last case study: Debian).
While ethnographies have always taken advantage of written material from a culture as part
of the evidence for analysis, virtual teams present the researcher with nothing but text. In the
first two case studies we could rely on observations of the team members in occasional faceto-face meetings, in our last case study we were presented with nothing than text. This means
that there were not artifacts that we were able to analyze other than text. Interviews gave us
the opportunity to meet people in person, although most of the interviews had to be done

8

Issues have been raised about the study of online communities without the consent of the subjects being
studied. Many online communities maintain they have an expectation of privacy. Researchers, in turn, have
argued that many members would alter their normal communication patterns if they were made aware of
the observation taking place. In the first case study, which included participant observation, our presence
was known to a certain extent and this did not alter normal behavior within the group. In the second case
study our presence was fully known, but did not impact the group as such, we only attend one face-to-face
meeting and had only access to mailinglists after the project was closed. In the third case study we “lurked”
around on diverse mailinglists often, we did not participate in discussion on the mailinglists. (The heavy
traffic prevented us to do so). To some members of the community it was known that they were subject of
research. In all three cases we made use of “member checks.” We have given all the subjects of
investigation the opportunity to react on our findings and interpretations.
9
Quoted from Thomsen (1998) http://informationr.net/ir/4-1/paper50.html#gof
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online, again via text. Thomsen et al. (1998) have argued that this necessary emphasis on text
presents opportunities “In one sense, there is less for the ethnographer to miss in a text-based
world of interaction. All speech, behavior, community rules, and community history is, in
principle, likely to be available online for the researcher’s inspection.”
In our last case study we felt that pure textual analysis, without interaction with the Debian
community, would not be enough to obtain a level of authority and credibility. We invested a
sufficient amount of time to truly learn the Debian’s culture, in order to be able to test for
misinterpretation of information and observations and in order to build trust and to establish a
bond with members of the Debian community. As Goffman (1989: 129) has suggested: “The
sights and sounds around you should get to be normal. You should be able to even play with
the people, and make jokes back and forth…”
Over time we had immersed ourselves into the Debian community, in order to identify the
issues, characteristics, and elements that were most relevant to defining the complexities and
culture of the Debian project. Another way we have demonstrated our credibility is by letting
our findings open for approval and suggestions of the community. A so called “member
checks” is a means of asking the members themselves to validate the interpretation of results.
As Lincoln et al. (1985: 314) have written: “ The member check, whereby data, analytic
categories, interpretations, and conclusions are tested with members of those stakeholding
groups from whom the data were orginally collected, is the most crucial technique for
establishing credibility…”
In the explanation of our case study approach we proposed that organizational differences
would lead to different forms of virtual collaboration. To test this proposition, different cases
(different organizational settings) have to be compared. The cases to be presented enable this
comparison. These cases are different in many respects, which hampers causal reasoning in a
strict (experiment-like) sense. However, the possibility to compare such different cases does
enable conclusions that are not - obviously not - reflecting the particular features of some
specific situation.

2.4 Choice of the case studies
The case studies were chosen in a cumulative way. We expected differences in the use of
communication media, acceptance of CMC, and different constraining and enabling factors
for communication and cooperation, because of the different organizational and institutional
contexts of the three cases. From the descriptions of the different organizations/teams (and the
contexts connected with these) this will become more apparent.
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The cases chosen for this study represent three different forms of collaboration. Two of them
were R&D projects in an EU context. The first case was a European project involving seven
university researchers, which was totally sponsored by the European Commission. There are
many examples of academics working together on research papers while being situated on
different places of the world, which will be discussed in case study 1 (Chapter 3).
The other EU project was only partly funded by the EU, and was situated in an aerospace
engineering context, with 53 partners involved. The European Commission is interested in
stimulating European-wide cooperation, especially when the project partners are using
information technology to communicate. Moreover, the EU wants to stimulate cooperation
within the EU in order to stay competitive with the rest of the world. The aerospace industry
wants to use information technologies to stimulate cooperation and to stay competitive, which
will be examined in case study 2 (Chapter 4).
The EU projects both had a three year duration, their project management relied on structures
provided by the EU Commission, and they both made use of the Internet for cooperation next
to face-to-face meetings. Debian, the third case study, is an ongoing project, that is, a project
that has no duration limit. Debian is an Open Source Community, thus an instance of what is
considered to be the earliest form of Internet-based collaboration. (See von Hippel & Krogh
2003 for an overview)
Studying three specific organizations introduces differences in organizational culture and
structure as a possible (partial) explanation of communication differences. If background
conditions vary, while the communication tools used are largely the same, communication
differences should be attributed to variation in the background conditions, rather than to the
usage of rich or lean communication media.
As has been put forward in paragraph 2.2 (point 11) it is unsatisfactory to study distant
communication without examining and discussing the context in which the communication
takes place. In order to test our idea that the organizational context defines the communication
needs and influences the way communication and cooperation is enabled or constrained by
CMC, we will study three cases. The first case (Delta) tests whether or not the medium
permitted all forms of (rich) communication. The second case (Advance) will examine
context-related reasons for a lack of communication and cooperation. The third case (Debian)
will show a community that fully utilizes the possibilities of the new communication media,
and in doing so, has developed new organizational forms.

36

2.5 Data collection and analysis
Each of the three cases study descriptions is based on a variety of data sources. Internal
documents are a first source. This includes documents concerning the content and the process
of the project being studied, as well as documents pertaining to the context of the projects.
Semi-structured interviews (both face-to-face and by telephone) were used as a second source
of information in all three case studies. Dafermous (2002) argues that semi-structured
interviews provide rich detailed data of greater value than straight question and answer
sessions, especially when the research is explorative. These semi-structured interviews were
also useful in developing an ongoing conversation with the interviewees. The face-to-face
interviews were taped and transcribed verbatim. As a check, the interviews were sent to the
interviewees. The interviews that went by telephone calls were written down on paper as
accurately as possible. Again, we have sent out these texts to the interviewees in order to
check whether they were accurate. In our case studies, we have frequently used interview
fragments. We have not referred to interviewees by name (for reasons of anonymity), but by
function or role in the project.
In our second case study we also used an online survey to gather additional data. In the next
sections the data collection will be described more in-depth. It will show that for the first
case, there was involvement from of author as a member of the Delta team. In the second case
study, next to the data gathering, interviews, and the survey, a project meeting was also
attended.
In addition to documents and interviews, for the third case we attended several conferences,
and “lurked around” on the Debian mailinglists. The manuscript of this third case study was
shown to several of the Debian members, who made some (additional) comments and
adjustments to the manuscript.
As mentioned, two of the case studies - Delta and Advance - concerned projects of limited
duration. In both studies, the attempt has been made to describe how communication evolved
in the course of the project. For that reason, we present the processes and events that we have
observed in more or less chronological order. If possible, these processes and events are
depicted as ‘facts’. We are, of course, aware that the phenomena underlying these ‘facts’ are
subject to different views and opinions. For the sake of presenting a coherent analysis,
however, we have only taken such differences into account if they were obvious enough to
have an observable impact on the behaviors of the actors involved. In those cases, we have
tried to describe the reasons for these differences which, especially in the Advance case study,
soon revealed a variety of organizational and ‘context’ factors that influenced those who were
engaged in communication and collaboration.

37

The Debian case is different in many respects, as will be described in the next section. Debian
is not a project, that is, if limited duration is a criterion for that. In Debian too, communication
processes evolve, but not in a way related to time pressure, as was the case in Delta and
Advance. Moreover, differences of view or opinion are less striking in Debian. Rather than
focusing on project or organizational processes and how these may influence actual
communication and collaboration, we have used this case study to sketch a picture of
circumstances that, apparently, encourage virtual communication.

2.6 Introduction of the case studies
2.6.1 Delta
The three cases were approached in different ways. The study on the Delta project was
longitudinal and participatory. The description of Delta will show the development of
mailinglist and e-mail communication among team members of an emerging team, and the
link between communication patterns and cooperation within the team. This description of
developments over time complies with the suggestion made by Williams, Rice and Rogers
(1988:56) to engage in longitudinal research in computer-mediated communication:
“researchers studying new media (should) use theories, designs, and methods that take change
over time into account in order to improve the meaningfulness of their results and to capture
the social dynamics of new media.”
The description of Delta will rely in large part on two years of direct observation by the
author, being a member of the team. In this respect, the case study presented here contrasts
with many other field studies of virtual team communication, as researchers of virtual teams
usually do not have direct access to the communication as it unfolds in such teams. However,
the method used was not conventional participant observation (Atkinson & Hammersley
1994). Only after a prolonged period of ‘real participation’, it was realized that the history of
Delta allowed a description of virtual and face-to-face communication processes that could
usefully contribute to a discussion of Media Richness Theory. By implication, some typical
problems of participant observation – getting access, role finding, balancing the roles of
participant and observer – did not occur. However, two further issues, concerning ‘control
effect’ and ‘biased-viewpoint effect’ (Riley 1963), need to be considered. ‘Control effect’
refers to changes in the process being studied that are brought about by the researcher’s
presence. Effects of this type did not occur, we contend, because the actions by the author
were only made in the context of an evolving virtual team’s membership. More serious is the
possibility of a ‘biased-viewpoint effect’. In Riley’s formulation: “The observer, by virtue of
the fact that he plays a role in the group, tends thereby to impose certain restrictions upon his
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own understanding of the situation.” (Riley 1963:71) Various forms of ‘biased viewpoint’ are
listed: perceiving only those aspects of the system that are apparent from the researcher’s own
role, cutting oneself from some channels of information by alliances with some, and not with
other members, and taking certain phenomena for granted as a result of increased familiarity
with the group, with acceptance of prevailing stereotypes and of too neat an image of the
action under study as possible consequences. To reduce such biased viewpoint, ex post facto
interviews with several team members were added to the direct observations. These
interviews were not structured; they focused on the evolution of the project as perceived by
individual members (start-up, first ‘virtual phase’, face-to-face meeting, second ‘virtual
phase’), and on perceptions of the way trust, communication, and cooperation evolved in the
course of the project. In addition, the description could also be based on virtual documents,
that is, nearly all textual communication (mailinglist, e-mails) has been preserved, which
means that information can easily be retrieved. An exception must be made for private e-mail,
that is e-mail communication between two team members. A considerable share of private emails could be consulted, however, as some team members granted access to their personal
archive.

2.6.2 Advance
In the Advance case study, we collected general information from the project website and
more detailed information from internal documents. We gained access to personal e-mail
archives, as well as to the Advance internal database in which we could see all the documents
of the project. Next to interviews, we carried out an online survey (which can be found in
appendix 2) to gather additional data. The survey instrument was used as a source of
complementary information to support the interview questions and the document analysis.
While the interviews were mainly conducted with the higher ranked members (TOP team
members, Team Leaders), the survey would provide us insights in the way ordinary team
members had experienced the project. The interviews were taken in a non-structured way. We
had different interviews in a face-to-face setting, as well as through phone calls. Our first
interview was with one of the EU reviewers of the project, who helped us to gain access to the
Consortium. A project proposal was written for the project management in order to get the
management’s approval for the study (see appendix 1). The EU reviewer introduced us to one
of the key figures in the Advance project: a member of the management team. This member
granted several interviews, and he helped to retrieve documents and other sources of
information that were needed. Since the project was nearly at the end when we entered for the
research, only the rehearsal meeting for the public forum was attended. This offered the
opportunity to informally talk to project members
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We identified a few key figures who served as informants during the research. When sending
out the survey, some of the members reacted by e-mail, asking for the outcome of the study.
This sometimes started an e-mail conversation about the goal and subject of the research.
Occasionally, members would suggest other members who could offer interesting information
about the project. Because most of the Advance members were not located in the Netherlands,
most of the interviews went through e-mail communication or phone calls. The companies in
the Netherlands that were involved in the project were visited in person for the interviews.
We conducted nine full interviews, and with some of the interviewees we had more than one
session. The interviews were transcribed verbatim and were checked by the interviewees.
Next to these interviews, we had several informal e-mail conversations that helped in our case
study.
The survey complemented the interviews by providing more detailed information from
different members of the project. We wanted to understand the group processes in the project,
the media choice preferences of participants, and their ideas about the richness of the
communication. Given the myriad of issues and questions related to our study, it appeared
most efficient to gather the information through a survey, since this allowed us to compare
many characteristics of media usage and the influence on cooperation. Being an observation
at a specific moment in time the survey alone is not enough to identify the reasons and factors
that impact on the relation between the usage of communication media and cooperation. The
document analysis and the interviews have to be analyzed in connection with the survey.

2.6.2.1 The Advance online Survey
Since online surveys have been noted to be more cost effective, easier to use, have quicker
response times, and higher response rates, than paper surveys (Bowers 1999, Kumari 1999,
Jones 1998), we have chosen to conduct an online survey instead of a traditional (paper) one.
To be able to answer the questionnaire the respondents had to have access to the web.
Through a special link to the homepage of our study,10 respondents could get access. For
those respondents who had no access to the Internet, we developed a Word-version of the
survey sent by e-mail, as well as a paper version. We expected that most respondents would
have access to the Internet, since the project they were involved in required an Internet
connection. However, this was not always the case and we had several requests for Word
versions and paper surveys.

10http://131.174.235.65//surveys/rasters/start.htm>

(No longer accessible.)

40

A copy of the questionnaire can be found in Appendix 2. The questionnaire was sent together
with an introductory e-mail, which can be found in appendix 3. In this e-mail the purpose of
the study was explained, together with the instructions and a password for the questionnaire.
On the website of the online questionnaire the same explanation was provided. The input
from the earlier interviews, together with the findings from the Delta case study, provided a
list of topics that needed further exploration, or that we wanted to test in a larger environment.
The questionnaire was divided into different sections, in such a way that these sections would
not be obvious to the respondents (in order to prevent the respondents from giving
deliberately consistent answers). The subjects of the sections were:
Part 1: General questions about the respondent’s involvement and role in the project and
questions related to the project management.
Part 2: Specific questions about the usage pattern and attitude towards technology or
communication media.
Part 3: Determination of subject’s media choice for different tasks and different variations of
the tasks. Three different communication media were discussed: face-to-face communication,
e-mail communication and phone calls.
Part 4: Determination of the complexity of the task, the clearness of the project and the
different roles (leadership, new members, part-time members) in relation to the cooperation.
Part 5: the degree that team members had to work together (task interdependence) and the
influence on the communication/cooperation.
Part 6: the degree of trust and commitment in relation to the communication and cooperation.
Part 7: Demographic information.
We used the initial contact list (1999) to retrieve the e-mail addresses of Advance members. It
listed 289 names, but there were 33 without e-mail addresses. We sent out 256 e-mails with
an accompanying note. This first mailing failed to the extent that 93 were returned with the
delivery notification: “delivery has failed, your message cannot be delivered to the following
recipients, or: “the recipient name is not recognized, or no longer valid.” The reasons varied
from people no longer being employed by a certain company, through e-mail address
changes, to addresses in the list that were simply wrong. There were also many out of office
automatic replies. There were a few responses of people who asked if the survey could be sent
in a paper version. Of course we answered to these requests. Obviously, the original contact
list was outdated. The contact list had to be updated very frequently because of the coming
and going of the team members. The communication manager was supposed to take care of
this contact list. Some of the names on the original list should not be on that list; people
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responded by asking: ‘please take me off your mailinglist, since I have never really worked
on Advance.’ In a second attempt, 272 e-mails were sent out, but the response was very low
as well, and the delivery failures still high, so we tried to find a more up-to-date contact list.
Finally, the communication manager was able to produce such a list, and he was willing to
write to the Advance Consortium members a supporting note (appendix 4) to urge them to fill
in the survey. He sent out 301 e-mails, but we do not know how many delivery failures
occurred.

2.6.3 Debian
To find an Open Source project that would best suit our purposes, various open source
projects were examined. The open source project to be selected would have to be
representative for the whole open source community, and have a considerable number of
members. Moreover, the project needed to exist for a longer period time, and thus to have had
enough time to develop; we were interested in its ongoing development. After several
discussions with different participants in the Open Source community, the Debian project was
chosen since it was one of the most structured projects qua communication and
organization11.
Our primary means of conducting this case study was by mailinglist observations and
interviews. We could see the past and the present of the Debian project because everything
about the project can simply be found on the Internet. (Through the mailinglists, websites,
IRC channels, etc). We followed the Debian project in its ongoing development and activities
and asked for help from this community when the processes were difficult to understand. We
identified the Debian-devel mailinglist as our focus of study, as it is the most important (the
“head” mailinglist) of the project, and we analyzed a few threads of messages on the Debiandevel mailinglist. Interviews were used to gain insight in the Debian community. Some of the
interviews were face-to-face, others by e-mail. All face-to-face interviews were taped and
verbatim transcribed and sent back to the interviewees for a check. In some cases, the
interviews were conducted jointly with another researcher who was involved in a similar
research project12. After the interviews, we could discuss our observations and compare notes.
This approach also was used in order not to overload the Debian developers with interview
requests. Remarkable is the enormous willingness to contribute to this research, e.g. by
interviews and e-mail interaction. Especially in my home country the Debian developers were

11Projects that were taken in consideration for analyzing were the Linux project, KDE, FreeBSD, Apache,
GNOME, and ReiserFS.
12 drs. R.van Wendel de Joode
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very supportive and helpful and always willing to travel for an interview meeting. Even
developers from other places in the world said that they would help, however as one of them
remarked: “Of course, I’m willing to contribute, but when I detect ‘cluelessness’ from the
side of the researcher, I will invest my time in something else.”
After having established our first contacts, a kind of network developed. Members of the
community pointed out: “You could ask this member about that.” Or “I know someone who
can help you with that.” In that way we were introduced to most informants and important
contributors to the Debian project. Several pages on the Debian homepage also pointed out
the key figures in the Debian project. Via this network approach, we met diverse
programmers, from the inner circle to newcomers on the project, which made our range quite
broad. In addition, we posted an overview of this case study on one of the Debian mailinglists
and asked people for comments; this also brought us in touch with members of the
community.
An intensive literature search and study was done in order to be able to understand the Open
Source Software Movement in general and the Debian project in specific. We read about
software development projects in order to understand the specific type of work that
programming is supposed to be (e.g. Kraut and Streeter 1995). For the Debian project, we
have used articles on Slashdot.org, members’ biographical writings and diaries, previous
interviews with key members and descriptions of the group written by other researchers and
key figures. We also subscribed to diverse mailinglists where we discussed research issues
related to Open Source Software communities.13. We also attended several Open Source
Software related conferences and even organized one14.

13 “Free/Open Source Research Community: This new demand for free and open source software has
peaked interest among scholars in disciplines ranging from sociology to economics to social psychology,
and has raised questions in fields of application ranging from innovation processes to strategic
management. As an aid to these scholars, we offer the Free / Open Source Research Community. By
having visitors contribute to our research databases, we hope to establish a community of information
exchange that will lead to a greater understanding of open source and its applications”. See:
http://freesoftware.mit.edu/what_is_os.html
14 http://www.linuxevenement.nl/seminar.html
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2.7

Comparing the cases

Since the Debian context differs considerably from other virtual teams and organizations it is
difficult to compare the three cases. Still, some relevant issues for comparing virtual
collaboration can be found in all three cases, e.g. the start-up phase of the project, decisionmaking rules, authority, membership issues. Other issues, in contrast, are typical of Debian,
like the absence of inexperienced computer technology users, as well as the absence of
deadlines, contracts, and salaries. These are clear differences with other forms of cooperative
work. While the OSS community relies on structure that is embedded in the technology used,
other collaborative forms tend to rely on more traditional structures.
We posit that the context of a project - more than the technology used - can challenge the
limitations that are associated with the so-called lean media, as supposed by the Media
Richness Theory. To guide our analysis of virtual teams, a general framework will now be
presented. This framework incorporates the variables and relationships identified in the media
choice literature, management literature and information technology literature as discussed in
chapter 1. Underlying the framework is the argument that the way in which a virtual team
works is guided by the set of background conditions, or contexts, in which the team operates.
These conditions are shown in figure 2.1.

Organizational Culture

Work Organization

Effective Virtual Teamwork
Technology structure

Organizational structure

Figure 2.1

This conceptual framework integrates constructs from several theories. It is created in order to
derive a model that may explain how virtual organizations work, and how teams and
individuals work in virtual environments. In the present study we will mainly focus on the
communication processes within teams, but we are aware of course that such teams are
functioning within larger organizational units and subunits. In that sense we can say that there
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are several levels on which virtual communication can be explored. In this study about
communication in virtual teams, the phenomena that will be considered are intrinsically
mixed-level. Sharing of information, leadership issues, decision-making, the level of ITmaturity, cooperation and the effectiveness of the use of CMC (among other major issues in
the field) play an important role at more than one level. Criteria for distinguishing any one
level (for instance the individual level) from another (the team level, for instance) include
differences in the complexity with which a given system is organized. (See Rousseau 1985).
In our study the phenomena of communication in virtual teams will be considered as being
intrinsically mixed-level. We will focus on intra-team communication processes, but we will
refer to other organizational levels where appropriate
Within the work environment of a virtual team we distinguish four factors: the organizational
culture, the work organization, the technology structure, and the organizational structure.
These factors can be loosely described as follows:
1. Organizational culture refers to media preferences, (e.g. an e-mail culture or a face-to-face
culture), attitudes towards learning and change, leadership styles, the intensity of
identification with the goals of the project or organization
2. Work organization is concerned with the policies, rules, tasks or processes that exist (or are
created) to accomplish organizational goals. It also refers to team autonomy and team
composition.
3. The technology structure refers to the resources available to do the work in a virtual
environment. This includes also the knowledge and skills available with the team members,
the level of the organization’s IT Maturity, and the accessibility to CMC to perform the tasks
4. Organizational structure includes for instance role interdependencies, division of
responsibilities, the clearness of tasks and job descriptions and whether the organization is
loosely managed versus a strict management structure.

We expect to find differences in the three cases in the enabling and constraining factors for
cooperation and communication. The case studies examined differ in the way and the extent
to which the four contextual facotrs influence the virtual cooperation. Through analyzing the
three case studies according to the above framework, we will be able to draw conclusions
about the limitations of previous studies which do not take the context of the virtual
communication into account.
The framework does not exclude possible multiple interdependencies between the four factors
described. The four contextual factors cannot be considered as isolated elements, but they
provide different perspectives on the organization. We will look at these different aspects
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separately, but in the end we will combine them again in order to provide an integrated
picture and draw implications for the functioning of the organization as a whole. We can only
study effective virtual team work within the complete context of the organization of which the
factors mentioned are an integrated part.
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3. THE DELTA CASE STUDY
“There is a world of difference between making a decision alone and making a group
decision. The unique chemistry of social interaction can distil the best each member has to
offer, creating a resonance of ideas and a synthesis of viewpoints. A different chemistry can
stop the reaction and contaminate the product. The catalyst for such social chemistry is
communication. It is the medium for the coordination and control of group activities, member
socialization, group integration, and conflict management, among other functions.” (Poole &
Hirokawa 1996: 3)

3.1 Introduction
This study will explore the communication patterns developing in a geographically dispersed
(or virtual) team. The team being studied here evolved as an international group of
researchers who sought to submit a European Union research proposal. For their
communication, the members of this group used electronic communication (personal e-mail,
mailinglist), but they met face-to-face when important decisions had to be made.
A description of the group’s communication processes – patterns and developments in the use
of electronic mail; the changeover between electronic and face-to-face communication,
seamless in many respects – will allow us to address the question whether and how electronic
communication can be ‘rich’, and how this relates to media richness. (See also: Rasters et al.
2002)
We will describe the history (mainly the startup phase) of a virtual team consisting of
researchers from several European countries who engaged in the process of writing a joint
research proposal, first virtually (e-mail and mailinglist communication), then in a face-toface meeting, then virtually again, in the attempt to submit the proposal to the European
Union. A description of communication patterns and events in these ‘stages’ will disclose
media-related differences as well as similarities that are relevant for a discussion of Media
Richness Theory.
The emphasis will be on the communication patterns developing as a result of the interplay of
communication medium used and (organizational) context. These patterns can be described
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in terms of team culture, the formation and further development of the team, the tasks of the
team, and style of interaction within the team.
We will concentrate on how team members actually cooperate and communicate, instead of
starting from assumptions concerning the richness or leanness of the communication media
being used. Observations concerning the way communication actually unfolds will eventually
allow us to review Media Richness Theory’s claim that teams need face-to-face
communication

or

another

allegedly

rich

communication

medium

for

effective

communication about complex problems or equivocal tasks.

3.2 Case study Delta: A European research project
Delta is a research project in which researchers from several different European countries
combine forces to study the impact of new information and communication technologies on
organizational communication and coordination. The idea to create Delta first came up in July
1999. One researcher, the later project leader, started to approach researchers from all over
Europe, trying to make them join the project. From this early stage in 1999 until August 2000,
the project was little more than a loose collection of ideas that had to be transformed into a
real project, and of course the researchers had to develop into a real team. Not a normal
project team, but a virtual one, since team members would operate from their own country
with occasional face-to-face meetings.
We will divide our description of the Delta history into four periods or ‘stages’. The first
stage includes the start and earliest developments of Delta, from July 1999 until Spring 2000.
The second stage, from Spring to early September 2000, is the period that the team
composition was completed. Characteristic of this period is the attempt to engage in joint
virtual cooperation. The third stage is a face-to-face meeting in September 2000, arranged to
settle practical issues as well as to reach agreement concerning the direction and contents of
the proposal to be made. The fourth stage is the ‘virtual’ period that followed the face-to-face
meeting, a brief description of which will cover the period from October until December
2000. In section 3.9, 3.10 and 3.11 we will discuss some additional observations as part of the
Delta epilogue.
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3.3 Teams do not ‘just’ exist: the early days of Delta
The Delta team has largely been formed by Mario15, the later project leader. The idea for
Delta was born on a congress in discussions he had with several researchers. E-mail addresses
were exchanged, and after the congress (August 8) the first of a series of personal and
content-related e-mails was sent. In this first e-mail already, Mario made the attempt to
involve Karin in a project to be funded by the European Union, telling that he had contacted
two young researchers who were studying the impact of informal communication on group
interactions. He had also approached Yannis, ‘an expert on CMC’ who later appeared to be a
friend and colleague with whom Mario had already worked in other projects.
Yannis joined the project, and soon took the initiative to create a website, which included a
mailinglist. The website could be accessed by every visitor to read about the project. Team
members could post links and articles. This website had both a pragmatic and a symbolic
function (Sanderson 1994 :50). It could be used for storing and retrieving of project
proposals, documents, links, and the mailinglist archive. But the presence of a shared working
space, protected by a password, also might give team members the feeling of a common
endeavour, and a shared frame of reference.

In his very first e-mail, Mario made clear that the project was still undefined and that he still
had to look for some other partners since European Union research proposals are more likely
to be funded when including researchers from at least five or six countries.
In previous projects, Mario had met several researchers whom he now, from August 1999 on,
started to contact via e-mail. Note that these contacts were based on earlier face-to-face
communication. Already in one of his first e-mails Mario mentioned Jan, a researcher he and
Yannis had already worked with in other projects. Mario followed a network approach,
apparently, to find researchers to join the project (or ‘partners’, as team members in European
Union-funded research projects are called). For instance, he asked Jan to look for other
possible partners.
Only one researcher – James – was approached without Mario having met him before, either
face-to-face or by any other medium, (Mario was impressed by James’s publications, and now
contacted him using e-mail.). Another researcher – Sophia – took the initiative to contact

15

Names in this study are pseudonyms, including ‘Delta’.
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Mario after being told about Delta by her supervisor, who had been approached as he was part
of Mario’s personal network. Thus, it may be possible to form a team purely based on e-mail
communication, but in the case of Delta this was not what happened. Generally speaking, if a
field of research is rather small, many researchers will know each other from conferences, and
purely virtual contact is unlikely. Delta was concerned with such a small field of research.
Let us have a closer look at the stage of team formation. In retrospect, it appears that several
researchers did contact the mailinglist but withdrew after exchanging only a few mails. We
contacted some of these researchers in an attempt to discover the reasons for leaving (or, for
not entering) the project, but obtained few replies. Others really joined the consortium. But
what does ‘joining’ mean?
Preparing a research proposal that is to be submitted to the European Union is a rather
complex task, if only because research tasks must be distributed between the partners and
decisions about the allocation of (limited) budgets need to be made. The geographical
distance between team members, time pressure (submission deadline), and uncertainty about
the project’s being approved, may well make (potential) team members reluctant to invest
much time and money in the project. Already in one of his earliest mails, Mario announced
that he would write a draft proposal and that before submitting a final proposal he wanted to
have a meeting, in September 2000, to discuss and modify the draft. Soon he started to invite
the team to meet face-to-face in Rome to discuss the project. Mario’s faith in computermediated communication as a medium for group discussion was not very high, perhaps, but a
face-to-face meeting would also serve another goal. For Mario, a face-to-face meeting also
seemed a test of commitment. Attending it in an early stage of the project would show that
people were willing to invest time and money in a still risky project (and attending such a
meeting would make it more difficult to quit from the project; at least one would throw away
time, money, and effort). Precisely for this reason, presumably, it took quite some time before
team members were prepared to accept such a face-to-face meeting. As a result, for a lengthy
period the Delta project developed through e-mail and mailinglist communication.
Thus, ‘joining the project as a mailinglist team member’ does not already imply the
willingness to travel in person. Membership may develop as overcoming a series of barriers,
in much the same way as the development of participation in a social movement
(Klandermans & Oegema 1987).
During its start-up stage, Delta developed slowly and iteratively. Since the project was hardly
defined, initially, finding researchers and defining the project’s contents were related
problems. The team was formed step by step, and so was the research proposal, in spite of the
fact that Mario assumed or even appropriated the task to write the proposal.
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The Delta team, as it was finally shaped, was heterogeneous in many ways. Each source of
heterogeneity contributed to different views on the content and the process of the project.
First, there was heterogeneity in disciplinary background; some participants were social
scientists, others more technically oriented. Second, team members differed considerably in
age and experience. Third, four different countries were involved, which produced cultural
differences. Fourth, communication preferences were different; some team members liked
computer-mediated communication while others favoured face-to-face meetings. Fifth,
members’ experiences with working in a European Union-funded project varied; some had
been working in previous EU projects and knew what would be expected. As an extra
dimension, universities appeared to differ in legal restrictions regarding EU projects. (For
example, one of the universities involved was highly dependent on project funding instead of
government financing). In short, the Delta team was heterogeneous in terms of disciplinary
backgrounds, attitudes, knowledge, experience, and expectations regarding the media used.
By the end of August 2000, the Delta team’s final composition was reached – more than a
year after the start of the project. We will portray the people involved (all were to attend the
face-to-face meeting in September), including a brief sketch of their way of conduct,
behavioral role in the project, and if possible elucidate how an individual joined the project.

Mario (over 45). South-European country. Initiator of the project, having a clear
goal: Submitting a European research proposal. Self-appointed leader, sometimes called a
Machiavellist by other team members, which refers to the way he sometimes forces people to
make a decision. Prepared to make difficult decisions if necessary. Sometimes using his
leadership role to promote his own interests, it seems, rather than team interests. Knows the
rules of the game, knows how to play it, and prepared to take advantage of that when
communicating with less experienced team members.
Adriana (late 20s). Same country as Mario. Role in the project rather unclear. On the
mailinglist performing an administrative role, supporting Mario. Mario is the supervisor of
her PhD-research. Behaved aggressively sometimes towards other team members in the faceto-face meeting. At times when Mario failed to take initiative and facilitate the meeting,
Adriana took over.
Franco (around 30). Same country, but not the same university as Mario and
Adriana. Experienced in the world of business and in other European projects. Not active on
the mailinglist in the period preceding the face-to-face meeting, but joined Mario making
budget proposals. The budget seems to be a major issue for him. During the face-to-face
meeting repeatedly addressing Mario in their native language instead of English. Franco acts
calm, but very persistently pursues his goals.
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Yannis (around 50). From another South-European country. Much experience with
European Union-funded research projects. Initiator and maintainer of the Delta mailinglist
and, later, the Delta website. Often provides web-links relating to the project. Very interested
in budget issues, due to his (private funding dependent) university’s financial policy. A
certain budget is required for getting permission to participate in a project. Friend of Mario,
whom he knows from earlier projects. Refers to this friendship when disagreeing with Mario
(“How can you do this to me?”). Uses his veto a few times in mailinglist negotiations and in
the face-to-face meeting. Thinks that getting angry is sometimes the only way to achieve your
goal. Very cooperative towards less experienced partners.
James (around 40). From a West-European country. Invited by Mario to join the
project because of his scientific publications. Was among the last to join Delta. Very active on
the mailinglist, making many suggestions and comments in relation to the proposal’s
contents. Did not participate in European Union research projects before. Remains calm
during negotiations. Assumes the role of Devil’s advocate when the team prepares for a
meeting with European Union representatives. Joins the project for scientific reasons, and
because he seeks to gain experience with working in an international team.
Jan (48). From another West-European country. Knows Mario and Yannis from
previous projects. Not very active at the mailinglist (and for this attacked by Mario in the
face-to-face meeting). Very experienced in European Union-funded research, referring to this
in negotiations. Explains less experienced team members that the negotiation is just a game.
Jan plays this game rather rough, though remaining civilized. Takes care of Karin.
Karin (mid 20s). From the same country as Jan, but from a different university. PhD
student. No previous experience with European Union-funded research. Has been in the
project from the beginning. Active on the mailinglist. Unable to see the negotiation as a game,
supported by Jan, Yannis, Sophia.
Sophia (around 30). From the same West-European country as James, different
university. Was the last to join the team, by the end of February 2000. Heard about the project
from her supervisor (who knew Mario from a previous project, was approached by him, but
declined). After reading an early version of the draft proposal, she made contact with Mario,
to be included in the mailinglist a month later. Experienced researcher. Highly supportive
towards other partners. Attempting to keep the team in harmony. Highly aware of rules and
agreements. Wrote down important points made during the negotiation. Able to take care of
her own interests, but had to communicate often with her university, as she was not allowed
to take budget decisions on her own.
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3.4 Who contacts whom? Getting to know each other by mail
Above a description of team members was offered. How did these team members learn about
the project, how did they get to know each other, and what connections and relations were
established? As mentioned, several team members were asked by Mario to join the project, all
but one on the basis of earlier face-to-face contact. However, some researchers entered the
project without being asked by Mario.
Finding researchers who were willing to join the project proved to be difficult, especially in
the earliest months of the project. The reason may have been that it was unclear where exactly
to submit a proposal. The European Union has defined many ‘frameworks’ for different
projects. At first, none of these seemed suitable for the project. The resulting uncertainty may
well have contributed to the project team’s high rate of ‘membership’ change. New members
entered the project, often to disappear soon.
In the earliest months of the project, until January 2000, Mario was writing the proposal, in
this stage receiving only help from Yannis and Karin, both being researchers who were from
the beginning involved in the project. In this period, the others joining the team (whether
temporarily or permanently) would fail to make any substantial contribution.
New members were introduced on the open mailinglist by Yannis, usually with words like
“Welcome James,” sometimes adding some biographical details. Mario might send a personal
e-mail to new team members, to welcome them and to brief them about what had been done
so far. New members also introduced themselves on the mailinglist, but these introductions
tended to be brief and formal. Usually, a new member would only give a concise sketch of his
or her research background.
Later, a source of further information became available. As outlined in the instructions for
submitting a European Union research proposal, partners must provide a short C.V. that
includes domains of expertise, and a description of their organization. The project leader
urged the team members to deliver their C.V. and description, stating that these papers had to
be sent to the European Union representatives before the face-to-face meeting was to take
place – which was not really true. The reason must have been that he wanted to avoid that
these formal papers (some of which had to be signed paper copies) still would have to be
gathered in the final days before the deadline. As a welcome side effect, team members were
able to read each others’ materials, which gave insight in the others’ knowledge, experiences,
and preferences.
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The members of the Delta team – in its final composition – had entered the team at different
times. Some entered the team without knowing other members, while others had worked
together in previous projects. These two facts influenced the way new members felt and
behaved. Sophia, for instance, joined the team relatively late. She relates that in the beginning
she felt like an outsider. From a colleague Sophia obtained information about some team
members, which helped her to form an image of the team. She also checked, mostly out of
curiosity, web pages of a previous project where she found pictures of three or four Delta
partners: “I think that knowing what someone looks like helps you form a ‘first impression’.”
When Sophia joined the team, the other members had already been communicating for some
time on the mailinglist. At least, that was Sophia’s perception: “I think I saw all of you as a
working team, which probably contributed to me feeling the ‘outsider’.” Other factors also
contributed to the feeling of being an outsider. Sophia had not met any of the team members
before, and now she had to rely on e-mail. She believed that the other members knew each
other well, particularly so since she knew that several team members had worked together in
other European research projects. Another reason she mentioned was disciplinary
background: “I was and I am aware of the fact that I’m the only sociologist and ethnographer
in the team.”
A further reason was the fact that Sophia was not a leader of one of the workpackages (that is,
in the period before the face-to-face meeting), and that she was given a rather small budget.
The term ‘workpackage’ refers to the internal organization that is required for European
Union-funded research projects. Team members may suggest research themes or topics, but in
a proposal these are not the basic units for arranging the work. Rather, common stages of
research are identified (e.g. ‘data collection’, ‘analysis’, ‘dissemination’ or ‘results’), and
each stage is presented as a ‘workpackage.’ Each workpackage (WP) is headed by another
team member, and heading a WP will increase one’s budget. By the time Sophia arrived, a
first draft of the project proposal was under way, that did not include her as a WP-leader. This
lack of ‘formal recognition’ contributed to Sophia’s perception of being an outsider.
It is interesting to see on what grounds people consider themselves as not a full team member.
But, presumably, reasons like those listed by Sophia will have been felt more intensely by
those perceiving themselves as ‘not a full member’ than by others. Sophia turned out to
contribute very actively to the mailinglist discussion, and she was soon viewed as a full
member by all other members of the team. The same applies to James, who also joined Delta
relatively late, and without knowing any of the other members personally. James too
contributed much to the mailinglist, making many suggestions and comments, and like Sophia
he was soon viewed a full member by the other team members.

54

While we did not ask James about his sense of being an outsider, the similarities between
Sophia and James are striking. It may be conjectured that making a substantial contribution to
the proposal’s contents is a way to gain a team’s approval for those in doubt about their
position in the team. Consider the case of Evy.

For some time, Evy was a frequent visitor of the mailinglist. Joining the project months after
it had started, she remarked: “I get the impression that the rest of you have been collaborating
for some time. Am I right? And roughly how long?”
When we asked her about this remark, Evy answered that she hoped to learn how much time
after its beginning she entered the project. She also wanted to know if some team members
had already worked together in earlier projects. Noticeably, Evy asked her questions using the
form of a supposition that was easy to take up positively. She did not, however, receive any
response to her questions. Later, the same would happen to Sophia, when she expressed the
presumption that the Delta members had been working for a long time, and even might have
had a face-to-face meeting.
Possibly, the suggestion was a discomforting one. Delta members had not yet met as a team,
and the assumption that the mailinglist was used for frequent discussions was too optimistic.
The usual interaction sequence in the project’s early stage was that the team leader asked for
suggestions concerning the content of the proposal, to get only ‘supportive’ mails (“Well
done, please continue”). A reason may have been that team spirit was not very high, if only
because many researchers entered Delta, to leave just as easily. However, some team
members also indicate that they were unwilling to make a contribution to a proposal that had
been ‘appropriated’, as they saw it, by Mario.
Clearly, Evy was not hindered by considerations of team spirit and proposal ownership. She
was very constructive in her contributions to the mailinglist, investing much time in making
comments and suggestions regarding the proposal. At one point she left the Delta project,
however, because she had found a new job. She did not tell the others on the mailinglist. (This
is noticeable: New members were always introduced, and they usually introduced themselves
as well, but someone’s leaving the mailinglist was never made known to the mailinglist.)

In the first year of the project, some team members exchanged private mails, that is, they used
personal addresses instead of the mailinglist address. Moreover – but this became clear only
later on – there was also personal contact between Mario and those helping him to make a
draft proposal. Still, in this period the mailinglist was the dominant communication medium.

55

No suggestions were made by any team member to use another medium (e.g. a chatroom) that
might have helped team members to get acquainted.
All recommendations made by diverse theories on team building and team performance
notwithstanding, there had been no kick-off meeting (virtual or face-to-face) for building trust
and team spirit. As a result, presumably, Delta team members communicated mostly in a brief
and rather formal way. When someone asked a question or needed a document, another
member would reply by answering the question or sending the requested document. When a
suggestion was made, there were two possible reactions. Some would respond in terms of
content while others would make encouraging remarks, possibly attempting to foster the
group process. As indicated, these different reactions were person-related.

3.5 Teams do not ‘just’ communicate: the months before the Meeting
Soon after Evy left, Sophia joined the team. After she arrived, in February 2000, the project
team became more cohesive. Still, it would take several months before a suitable ‘framework’
for the proposal was found. From August 2000 on, this framework would provide the team
with two incentives. It was clear now what specific guidelines would have to be complied
with, which gave direction to discussions concerning the proposal. In addition, it meant that
the deadline for proposal submission was known. This deadline was very close: November
25. A new mailinglist was created, this time a private one. Old e-mail messages were
removed from the open area webspace, and the private mailinglist allowed for confidential
discussions between team members.
A date was set for a face-to-face meeting. Such a meeting was considered necessary. Mario
had almost completed a draft proposal that would have to be discussed, and matters regarding
the budget needed to be solved. It was felt that these subjects were best dealt with when
communicating face-to-face.
On the mailinglist team members started to write comments and make suggestions, especially
after receiving the draft proposal. Somewhat surprisingly, this proposal emphasized the
distribution of tasks and budgets rather than adding content details to an earlier ‘working
document’. Had the mailinglist in the first year hardly been used for serious discussion – there
were even long silences, and the communication never became impassioned – now the
amount and the tone of communication changed drastically. Decisions had to be made about
the division of budgets and tasks, which caused conflicts between team members. For the first
time it was clear that team members had different motives and interests to join the team. At
this point, the partners’ personalities came to the surface, more than before on the mailinglist.
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Communication became intense, mails were direct and sometimes personal. Some team
members adopted a very emotional way of writing.
Sometimes, mails would be pushy: “If you will not do this, please quit the team.” Several
times the project leader repeated that committing yourself meant committing yourself fully
(“for the whole 100%”). In response, the use of private (one-to-one) e-mail increased. Within
the team, members started to group together, forming small sub-teams that might provide
support if necessary.
When examining the private mailinglist closely, we find that problems arose over finding
dates and fixing budgets, that is, over other issues than the project’s contents. We will sketch
the kind of communication in this period, presenting a fragment of the exchange of e-mails
concerning the budget issue.
The part we examine started with a message sent by Mario, with the subject header ‘General
framework for proposal’. In this message, Mario discussed managerial aspects of the project,
arguing that these could be considered as a general framework for the project. In particular, he
delineated a budget division scheme. This scheme would become the subject of a heated
discussion, particularly so because Mario presented it as a decision rather than a proposal.
Jan was the first to reply, making clear that a face-to-face as meeting was needed to resolve
the issue. James agreed with Jan, stating that the personnel budget had to be worked out to
ensure that each team members would have sufficient resources to carry out the work. James
too referred to the forthcoming face-to-face meeting as necessary to reach a common
understanding within the team. Franco, in turn, was very concerned about this budget
discussion, writing that he had never seen such a discussion before. He supported the project
leader: “As we have trusted Mario in the first part of the proposal I would suggest to continue
to do it.”
In his message, Franco implied that he had helped Mario writing the proposal. He now used it
as an argument: “I would like to know if some of you has written or coordinated a proposal in
5 days and if yes if you have been able to get the project approved from the EU.” In other
words: you are not in a position to make complaints. He proceeded to make a clear statement:
Team members should decide if they were still interested in joining the project. ‘Take it, or
leave it,’ he seems to say. However, Franco ended his message in a positive way, stressing
that good decisions would be made and that an agreement to satisfy everyone was likely to be
found.
Jan replied, still arguing that the budget had to be divided more equally. Sixteen mailinglist
messages followed in just one day and the atmosphere was rather tense, even though everyone
tried to stay polite. But not only the mailinglist was used for communication; personal e-mails
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were sent as well, and even telephone calls were made. Team members probed other
members’ opinions, and tried to find (or organize) support.
The budget issue escalated when Yannis, on the mailinglist, made clear that the budget
problem might preclude his attending the forthcoming face-to-face meeting. His Delta
membership was under supervision of his research institute, but Yannis was also frustrated by
the fact that Mario wrote the budget proposal on his own instead of making it a subject of
negotiation in the face-to-face meeting. In his mail, Yannis referred to successful
collaborations with Mario in the past, but also to their friendship. It is not clear whether these
remarks were meant to indicate that Yannis’ comments were just work related, therefore not
offending this friendship, or rather were made to say that there are things you cannot do to
friends. Yet, the message was quite formal – Yannis even signed in a formal way – probably
because his message was not only sent to the mailinglist but also to the supervisor of his
institute.
All in all, the budget discussion produced a hectic situation within Delta, more than some
members were able to take: “I feel like quitting all this shit with projects, fundings,
collaborations…” The discussion ended without being solved. It was passed on to the face-toface meeting.
Would it have been possible to solve the budget issue merely through e-mail? Would Jan,
James, and Yannis have insisted on a face-to-face meeting if this meeting had not already
been planned? And would the conflict have arisen as it did now if the team members had met
earlier, and not after a long time of mailinglist communication? Comparing the computermediated discussion with the discussion as it evolved in the subsequent face-to-face meeting
may offer a first answer. In the meeting, many ‘dealings’ were made. A conspicuous example
was the exchange of Italian conversations between the Italian partners in front of the whole
team. Metaphorically, this can be seen as similar to the exchange of private e-mails. By
exchanging ‘private information’ through the usage of their own language, the Italians were
deliberately excluding the team. If they did not hesitate to do so in a face-to-face meeting,
how would it have been if the discussion had taken place only through e-mail? Probably,
there would be e-mails shared through the mailinglist, and an equal (if not larger) number of
private exchanges. In fact, that was happening already in the pre-meeting discussion, but then
the discussion was soon to be suspended. Had that not been the case, it might well have
become impossible to oversee these private e-mails. In the face-to-face meeting, though, the
private conversations in the non-English language were constantly called to an end.
This comparison, however, is not fully adequate. If a team is close to a deadline, as was the
case in the face-to-face meeting, individual team members have only two options: accepting
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some agreement or leaving the team. Of course, there is time for negotiation tactics – waiting,
getting angry, building a coalition, fabricating a compromise – but at the end of the day one
has to decide whether or not to accept. In the preceding mailinglist negotiation, there was a
third option – suspending a decision – and precisely that was the option chosen.
Had not a face-to-face meeting been scheduled (or had it been impossible to do so), no such
third option could have been chosen. In that case, the same choice between accepting and
declining would have had to be made, but now on the basis of electronic communication.
Then, the process might have taken longer (no flight departure times would apply). And as the
negotiation process would have been different – tactics in electronic communication are not
necessarily like face-to-face tactics, and not everyone masters both – a different outcome is
quite conceivable.
Returning to the ‘electronic negotiation’ as it actually went, it is striking to see how quickly
the ‘suspend’ option was brought to the fore. This may simply reflect the team members’
inclination to discuss ‘difficult issues’ face-to-face, but we suggest two further reasons as
well. One is that the team members who did not accept Mario’s budget proposal preferred a
more balanced negotiation setting (considering the mailinglist a disadvantageous setting, one
that favoured Mario’s initiatives). The other is that Mario could not refuse, as he had many
times already stressed the need of a face-to-face meeting. The first reason (untested thus far)
is interesting, implying that the increase of readily available communication media, like email, may provide the ‘weaker’ parties in a negotiation process with escapes that were
previously unavailable. The members in the team were not all used to negotiating by CMC,
and therefore some of them ‘naturally’ preferred to negotiate in a face-to-face setting. But
because of the usage of e-mail, team members now had that the possibility to postpone
important decisions to:
a. Refer in the face-to-face meeting to the next e-mail discussion
b. Or to postpone the discussion within the e-mail conversation to the
next face-to-face meeting.
In both communication settings, it is possible to postpone the decision by referring to the next
possible decision-making possibility (either by mail or in a face-to-face setting). The escape
for the weaker party involves thus the attempt to postpone a decision to a more suitable
moment.
But would the budget conflict have appeared in the first place if the team had met face-to-face
earlier? The question is hypothetical, as the team had long been little more than a permanently
changing collection of people – which simply means that now was the first time that a reliable
group of people could be invited for a meeting. Still, some remarks can be made on the issue.
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Hollingshead et al. (1993) report that groups negotiating face-to-face outperform groups that
only use electronic communication media. Generally speaking, then, it is plausible that an
early face-to-face meeting will be helpful in an electronic negotiation process. However, it is
questionable if such a previous meeting would have helped in the case of Delta. In the faceto-face meeting that was soon to be held, Jan, Mario, and Yannis, precisely those who knew
each other well from previous projects, got involved in a heated debate about the budget.
Therefore, it seems highly unlikely that an earlier face-to-face meeting would have sufficed to
prevent the electronic discussion about the budget.

In summary, the sharing of the budget and the setting of a date for a face-to-face meeting
were the issues that stirred emotions and caused conflicts in the team. It can be questioned if
the budget issue could have been resolved through e-mail communication: not because of the
leanness of the medium, but because team members would use private e-mails for discussion,
negotiation, and coalition building without the rest of the team knowing. However, the team
members did not give the mailinglist a fair chance. When confronted with problems
concerning the budget they immediately passed this issue on to the face-to-face meeting.

3.6 Looking in each other’s eyes: the face-to-face meeting
In this section, we will look at the face-to-face meeting, and we will try to find the same
patterns (or different ones) as surfacing in the mailinglist discussion.
To recapitulate, before the face-to-face meeting there was limited cooperation between team
members, and the project was still open. Team members did comment on a draft proposal and
made suggestions, and the team leader put these comments and suggestions together in a new
draft. As we have seen, the difficult part was the division of the budget between the partners.
On August 30, the team leader presented a draft proposal that included scientific content as
well as issues of project organization, in particular a budget division scheme and a
distribution of tasks. As indicated, he denied the other team members the right to make
changes, at least regarding the budget scheme.
After August 30, things went very fast. It appeared that not all team members approved the
division of the budget, and a budget discussion started that was soon to be passed on to the
face-to-face meeting. A place and date for this meeting had already been set: Rome,
September 3-4 2000. Meanwhile, Mario sent many e-mails requesting documents, signs of
commitment, documents signed by university administrations, etc. Some team members had
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problems producing all requested documents in a short time notice, and Mario kept urging
them to hurry.

What follows is a brief description of the face-to-face meeting. An agenda was set that
included discussions about the budget scheme, about the contents of the draft proposal (which
included the allocation of members to specific research subjects, and the appointment of
workpackage leaders), and about a timetable.
After arriving in Rome, all team members came together for an informal meeting, on the night
of September 2nd. No one touched the subject of budgets.
The next day, the team was to meet at Mario’s university. Due to the traffic, Karin, Sophia,
Yannis, and James were late. When arriving, they got a frosty welcome. Mario, assuming the
chairman role, started to tell that he did not want to waste any time discussing the budget. He
went on to relate briefly how Delta had been formed. Then he told that he had, in cooperation
with Franco and Adriana, made two new budget proposals, A and B, and he urged the team to
choose between these two. Again, he made clear that he did not want to lose any time on this.
What followed was that everyone started counting, and started to discuss the two proposals. It
soon became clear that neither proposal was able to satisfy all team members. ‘Camps’ were
formed, more clearly than earlier on the mailinglist. The only team member trying not to get
involved in a process of camp formation was James. He made attempts to keep the team
together, was even prepared to give away a part of his budget if that would be necessary to
keep other partners aboard.
A complex negotiation process followed. First, the discussion became hostile between Mario
and Jan. After a short break, a new conflict arose as Mario and Franco continued to talk in
their own language. While James and Sophia tried to calm things down, Adriana lost her
temper. Several times Mario might have acted as a mediator, but he failed to do so, letting
Adriana do the talking instead.
At some point in time, a choice had to be made between two new proposals. One was overtly
supported by Jan, the other by the South-European partners. Yannis pointed out that he could
not live with the proposal that Jan was heading for. A ballot followed, and Jan’s proposal
won. Yannis got angry, blaming Mario for not having done enough to prevent this outcome.
Those who were not involved in the conflict left the room. When they returned the problem
had been solved: Mario had agreed to give Yannis more money.
Now that the budget problem had been solved, the communication became more relaxed.
However, not too much time was left for discussing the division of workpackages and further
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issues that needed to be addressed. The rest of the first day, the team was able to discuss the
contents of the project without being disturbed. The next day negotiations on work packages
continued. Franco had to leave early. Mario was unhappy with that: You cannot walk away
from a team meeting. Franco responded by saying he trusted Mario enough to let him take
decisions for him. The second day went without heated discussion and in the evening, at
dinner, the team members were almost euphoric that all had been settled. The only thing left
was making a proposal and sending it to the proper European Union department. This, all
agreed, could be accomplished using the mailinglist.

3.7 The return to the virtual communication
After the meeting, the mailinglist was heavily used again. The team members had to adjust
and complete the proposal, quickly since the deadline was very close. This was not, however,
the original (November 25) deadline. During the meeting in Rome, Mario had announced an
additional face-to-face meeting with European Union representatives, to be held in
Luxembourg, September 18. Here, the proposal would have to be defended already, which
required a full proposal. The reason may have been that Mario regarded it necessary to
involve EU representatives in as early a stage as possible, because of the large funding that
was asked. But what considerations Mario may have had, he did not share them with the rest
of the team. He would only drop an occasional hint that he was pretty well-informed about the
European Union’s funding limits.
Making a proposal the workpackage leaders (that is, nearly all team members) had to
communicate intensively to fine-tune the project: different workpackages had to link up well,
but overlaps should be avoided. Numerous messages were posted concerning the planning
and coordination of the project. Within two weeks, some 132 mails concerning the adjustment
of the proposal were sent to the mailinglist.
Mario, trying to accelerate the process, kept sending alarming e-mails every now and then
(headed ‘Urgent’) in which he stressed that the deadline was close and that partners should
hurry. He also sent a message in which he invited the team members to meet one day before
the meeting with the EU representatives, to discuss some final details and to foster team spirit.
Some members replied that they would not be able to attend this preparatory meeting because
of flight problems. Mario stuck to his position, repeating how important the meeting was. And
indeed, on September 17 all team members met again face-to-face, to prepare for the next
day’s meeting. Views were attuned, some formal issues solved, and budgets checked.
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The meeting with the European Union representatives went off well. Questions were asked
about the Delta team’s motives and goals, and some comments and suggestions were made
that called for further adjustment of the proposal. In the following weeks these adjustments
were made without any problems occurring. Members would make changes or come up with
suggestions, ending their messages asking: “What do the rest of you think?” The others would
most of the time reply by just saying “I agree.” And if team members already had different
views on a subject, this was solved in only one or two mails. One member would come up
with a suggestion, and the other would reply: “This sounds good to me, go ahead.”
Important was the question of when to use particular research methods, as workpackages’
time schedules had to be attuned. The workpackage leaders responsible for the issue at hand
would discuss the subject, however, without any interference from other team members. This
is why the mailinglist contains many threads of messages with only two members involved.
In the end, the team managed to make the deadline. What followed was a prolonged period in
which the team received confusing messages concerning the project’s approval, and then,
after the project had been accepted, confusing messages concerning the formal arrangements
that needed to be made, especially the signing of contracts.

3.8 Discussion
E-mail is believed to be the communication medium that is more than any other medium
likely to produce ‘flames’, that is, “messages that are precipitate, often personally derogatory,
ad hominem attacks directed toward someone due to a position taken in a message distributed
(posted) to the group” (Mabry 1997). And indeed, there have been such ‘flames’ on the Delta
mailinglist. However, similar flames did occur in the face-to-face meeting we described, and
definitely these ‘face-to-face flames’ were as intense as their electronic counterparts.
This is the general picture to be gathered from the history we described: That different
communication media – e-mail/mailinglist communication and face-to-face communication –
did not produce large differences in the way Delta team members communicated. Rather, it
was the actual stage in the group formation process that shaped if not determined the way
team members would communicate.
The ‘group formation stages’ we described may agree with Gersick’s (1988) model of
‘punctuated equilibria’ rather than with the often quoted sequence of ‘forming, storming,
norming, performing’ (Tuckman 1965; Tuckman & Jensen 1977). That is, instead of
gradually progressing, the Delta team went through a long period of alternating composition,
lack of clues for the direction to take, and even uncertainty about its very existence. Rather
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suddenly, this period was closed and a highly condensed period followed in which forming,
storming, norming, and performing took place more or less simultaneously.
However, the Delta team differs in at least two important respects from the organizational
task groups analyzed by Gersick. First, the Delta team was formed in the absence of a clear
initial structure (e.g. an organization), and second, it took very long before members could
rely on time-shedules and deadlines, simply because these had not been decided upon. By
implication, Gersick’s (1988: 32) prediction cannot apply that a (project) group will stay
through the first half of its life with the framework of behavioral patterns and assumptions
that emerged in its first meeting. It was not known in advance what the group’s life span
would be. Gersick has argued that for a project team of which the length of the project is
known in advance and for which the goal of the project is known, the team will spend the first
half of its lifecycle in reviewing this goal – it this goal clear and useful, are there any
alternatives- and then all of a sudden, when the second half of the project is about the start,
the team will realize that there is a task to perform. At a first glance it looks like Delta shows
resembles to Gersick’s model. However, in the beginning of the Delta project (in the start-up
phase) there was no clear initial goal/assignment and not restricted time period for this
project.
This particular process of group composition alternation – members come and go, in
unpredictable ways – was, at least in part, a result of electronic communication: It was easy to
come, and it was just as easy to go. Computer-mediated communication seems to lower the
threshold in both directions, to the result that group composition may become a lengthy
process, and an uncertain process for those who intend to stay. Moreover, this uncertainty
may well reduce members’ willingness to make substantial contributions to the task. Of
course the threshold may be raised, as was done in the Delta case, but this is not an easy
decision to make – for as long a the threshold is low there is a chance that highly promising
researchers will join the team.
At some point, the final team composition had been reached, a ‘submission target’ found, and
a deadline determined. Only then, the Delta members started to work as a team. Probably
Gersick’s prediction (to a lesser extent) becomes visible here. With the start of the project ‘a
new project life’ started, but this can not be compared with the stages described by Gersick.
In the start-up phase the Delta members already went through the questioning stage of is the
goal reachable, and are there any alternatives? From the contractual start of the project, the
project members realized that they had to start working immediately in order to meet all the
deadlines.
The collaboration went without problems as far as the contents of the proposal were involved.
This seems to disprove some basic predictions of Media Richness Theory, since creating a
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research proposal is a task likely to involve high degrees of uncertainty and equivocality
(Markus, Majchzak and Gasser 2002).
Problems did occur, however, but mainly about the issues of budget allocation and setting of a
date for a face-to-face meeting. The latter is not surprising considered the close date for a
meeting that was suggested. Nevertheless, the budget issue is puzzling since in comparable
projects we know of, the division of budgets proceeded rather smoothly. Why not in the Delta
case? In the context of this chapter, this question is only relevant to the extent that ‘virtual
communication’ is part of the answer. A tentative answer, then, may refer to the availability
of e-mail and mailinglist communication that allows a ‘quick fix’ team formation. Mario
made significant investments. He devoted much time to write a series of draft proposals, and
he exploited his personal network to create a team. This team was necessary because of
European Union requirements. He may well have considered team membership a gift to his
friends, that would provide them with a sizable research budget. Not as large as Mario’s own
budget, of course, but generous anyway. What he asked from his friends in return was
grateful acceptance, compliance with suggestions he would make, and every now and then a
small contribution to the proposal’s contents. But he failed to recognize that other team
members might not accept such a secondary position, and moreover, that some team members
were prepared to ‘abuse’ their team membership by starting to make demands as soon as
Mario was left to the mercy of the team as it was. Thus, Mario’s initial conception of a
‘passive virtual team’ did not work, and even worse, in the end he would be called (but not
directly!) a dictator and a Macchiavellist.
Apart from the reasons why the budget distribution appeared as an issue, the process of
dealing with it is revealing. First, the mailinglist provided the team with everything that is
needed to have a good fight. Second, the conflict was easily transferred from computermediated to face-to-face communication, without significant transformations in terms of tone,
involvement, or solution types. Third, it was remarkable how soon the ‘suspend’ option was
chosen on the mailinglist. This may reflect habit (‘if problems occur, you should talk face-toface’), or tactics (‘better to move to another negotiation setting’). Fourth, the very presence of
e-mail, mailinglist, and many other forms of computer-mediated communication currently
being developed may greatly increase the prospects of ‘suspending & moving’ a discussion or
a problem.
All in all, the history we described suggests that different communication media are likely to
give rise to different group formation processes, and to communication processes that may be
rich, poor, or something in-between. It does not, however, support the assertion that media
richness determines, or is ‘only’ related to, communication richness.
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3.9 Some additional observations
At this moment in time the Delta members have finished their work on the Delta project, apart
from some technicalities like filling out management reports.
Some readers might be curious how the Delta members proceeded in their work. Therefore,
and for other reasons, the Delta case study will have an epilogue. An important question that
can be answered in this epilogue will be whether time is enough to overcome the (possible)
constraints of virtual teams. After the start-up phase of the Delta project, the official project
started in May 2001 and ended at the end of October 2003. More than 3 years (taking into
account the start-up phase) the team members could communicate with each other (in various
modes, virtual or in the several face-to-face meetings) in order to improve the cooperation
which took place mainly at a distance. Various authors (see the overview in chapter 2) have
stated that given enough time, a virtual team will develop effective ways to work together (or
for instance, develop trust and friendly relationships). In observing the start-up phase of the
project, it was concluded that there were no major differences of richness between face-toface communication and virtual communication. We wonder whether the cooperative climate
would change given enough time to develop. Alternatively, is it impossible to change the
atmosphere in a team when the start-up phase was troublesome? Was it possible to overcome
the conflicts about the budget; was it possible to turn the distrust into trust through more
communication?
From the discussion of the start-up phase, we can summarize the following observations:
•

There was often a lack of communication from the side of the leader;

•

Although communication was often lacking, all of a sudden the leader came up with
alarming e-mails: “hurry for the deadline” and other “warnings”.

•

The meetings were seen as stressful, especially coloured by budgetary problems.

•

While writing the proposal and using the mailinglist for discussion, it was seen that
this discussion was merely about approving each other’s ideas, or come up with some
adjustments, which were easily accepted. The work took place in isolation.

•

The suspend option was chosen frequently: preferring face-to-face meetings over email discussion.

•

We saw flaming in e-mail, shouting in face-to-face meetings

After the contract was signed, a clear structure was provided. Not only by the team itself, but
also through the framework provided by the EU and through signing the contract, the
members were committed to the research design and deadlines. In sum, a few aspects are
different in the ‘official phase’:
•

team members can cooperate in a clear structure (project management, deadlines, etc)
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•

team members are committed through of a contract

•

Members (e.g. institutions) cannot join and leave the project as easily as in the startup phase.

•

Time was on their side: 3 years to develop a cooperative climate.

We now wonder whether there was indeed an increase in communication and improved
collaboration, because the team got to spent more time with each other as a real team and
there were opportunities to get to know each other. We will not discuss what was going on
within this team to a full extent, but we will focus on one event that was a colourful example
of what the overall project looked like.

3.10 The Delta team at work
In one of the face-to-face meetings the Delta team had to resolve one of the many
management issues that the team has been facing from the start-up phase on. To put this in the
context of time, we are talking about one of the meetings held in the beginning of 2002.
Members were faced with the discussion about re-distributing some of the money from each
partner’s budget to pay an external contributor to the Delta project. This contributor would
provide the team with some services, for which the Delta members felt they had no time or
resources to do it themselves. The climate of the discussion was rather tense and agreement
had to be reached quickly since the meeting was almost at its end. The proposal was for each
partner to pay an equal amount of money for the services of this external partner. There was a
discussion about the costs of this service, which some of the partners found quite large. This
also raised the discussion about the fairness of the equal re-distribution of the money, since
for some of the members this amount was seen as just “pocket money” while for other
members the amount was rather high. The difficult situation about whether the Delta team
was willing to subcontract this other partner for some services was solved through voting. The
members agreed there were no other options than to subcontract this task of the work. This
did not solve the issue of the amount of money that needed to be paid for it. The conflict
actually increased when one of the partners (Franco) made a claim for extra money because of
the services he was providing the team. The situation got very hectic and Mario forced a
decision. A round of votes followed, during which all of the partners besides Sophia and
Karin agreed on the division of money. Sophia claimed that she could not give a final yes to
the division of money until she had spoken with the administration of her university. Karin
said yes under this same condition. The rest of the meeting was chaotic and it was not clear on
which subjects they had come to an agreement.
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That the situation about the subcontracting was not really solved in the face-to-face meeting
became clear in the numerous (heated) mailinglist discussion afterwards.
A few months later in the May meeting (2003) of the project solutions were sought to solve
problems concerning the budget and the subcontracting. We will not go into this now, since
already new problems arose during this meeting and several meetings and e-mails after that.
We take a jump in time and have arrived at the end of the project. While in October 2003 the
project is officially closed, Mario still is waiting for the work from a few partners. In an email send November 2003 he is reminding Franco, Ralph and James that the fourth and final
payment is subordinate to the acceptance of these final works. At the final meetings held in
October this was also the subject of discussion. Mario claiming work from other partners
before any payment could be done. The other partners did not agree with his claims.

3.11 Intra team communication processes
So far not much attention was paid to the communication processes stimulated by CMC. In
this section we will briefly discuss what impact the communication media had on the
communication and cooperation processes. We think the impact of CMC was only modest
and other factors like the division of the budget, cultural differences, the impact of leadership
were more important in understanding the communication processes. The use of CMC was
briefly examined by the Delta members at the closure of the project, and this data,
complemented with e-mails from the mailinglist during the Delta period, will be used in
describing this section.
When the Delta team agreed to form a consortium, means of communication had to be found
in order to bridge the time between face-to-face meetings. In the start-up phase the team was
using e-mail to communicate. At first e-mails were sent to one person and all the other
members were “cc-ed” (Carbon Copied) in that mail. One of the Delta members initiated and
maintained the Delta mailinglist. All the mails from this mailinglist were archived and could
be used as a log of all the communication.
In the start-up phase only this mailinglist was used to communicate. After the official start of
the project it was decided to start another mailinglist as well; the so-called management
mailinglist. Only the management members had access to this last list.
As the Delta project evolved, more rules appeared on how to use both the mailinglists, for
instance the rule to use a new subject line when raising a new subject. In the beginning of the
project misunderstandings arose when some of the members were very silent on the
mailinglist, which made others wonder if they were still working on the project. Over time, it
became (for most members) a habit to inform others about their work in progress (or illness,
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etc). Once in a while the mailinglist did not work properly, and some members did not receive
all the general messages or could not send e-mails to the list. Using private mail, they
informed other members on what was going on and asked to send a message to the list to
avoid misunderstandings.
The experience with CMC grew as time passed, and new rules and norms were formed in
order to structure the communication. At one point in time, one member raised the discussion
about “subject lines.” “We use this mailinglist and when we write about a specific matter we
use the subject line for this. It is a good way to keep track of subjects of messages. However
sometimes we reply on a message with a completely different subject/content. My proposal
is: please use e-mail in a more structured way and when you are not replying to a certain
message, use a new subject line.”
At face-to-face meetings, the members discussed how to use different tools to improve their
virtual communication. Some of the Delta members were acquainted with a chat tool named
Messenger (MSN). It was decided to try to use this chat system for online discussions. After
various attempts the chat sessions were not satisfying enough for some of the members,
especially since it appeared to be difficult to arrange a virtual meeting at a date and time that
suited all the members.
The members decided that MSN could be used for sub-group meetings, but not for the whole
team. After the first try out of the chat sessions, two members of the team (who used MSN for
private purposes, and were the most experienced users) formulated some guidelines to use
MSN.
•

Be online!! When we have agreed on having a meeting, be online, or else be polite
and give notice that you will not be there. (In an e-mail through the mailing list). In
this way we make the virtual meeting a bit more formal, a kind of an obligation.

•

Appoint a chair for each meeting. The chairman will circulate an agenda a few days
before the virtual meeting. He or she will also send mails to remind the team of the
upcoming meeting. The chairman will also send a short overview of the meeting’s
objectives. And will also set date and time for the next meeting and will remind the
next chair it is his/her turn.

•

Address the sentence to the person you are talking to. For instance if you have a
remark to the whole group type: to all: If you want to respond on Mario, type: to
Mario. This makes the chat session more clear and structured.

•

Always save your chat meeting in a file. That way it can be used as a storage file for
data.
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Despite the guidelines for the chat sessions, the difficulties with finding appropriate times and
dates for a chat session remained, just as it was difficult for the team to find appropriate dates
for face-to-face meetings. The problem with MSN was more an organizational problem than a
technical one. Another problem was the lack of expertise of some of the members to use
MSN, in spite of the guidelines that were provided. As the project leader explained his
absence of the scheduled chat meeting: “Sorry, I'm late and don't know how to use MSN.
After installing MSN, what should I do?” This partly explains why some of the members did
not show up at the prearranged chat meeting.
Another tool was introduced in order to structure their work: the Blackboard tool16. While
Blackboard has many features, the tool has been mostly used as a repository of documents.
All members could upload documents to specific areas structured according to the Delta
project itself. While Blackboard has features to stimulate cooperation and communication, for
instance chat sessions, the members did not use those features. In an evaluation session at the
end of the Delta project, some of the Delta members showed some regrets about having
worked in relative isolation on their tasks, without consulting their Delta colleagues. The
blackboard as a repository tool was needed as a coordination mechanism: to store large
documents, which were difficult to send through e-mail. Furthermore, the tool was also used
for dissemination purposes: EU reviewers had access to the documents stored in Blackboard.

3.12 Closing the project and some remarks
At this point, December 2003, it was not possible to close the Delta project entirely. The last
messages from Mario did not receive any answer yet from the other partners, at least not
through the mailinglist. The preceding pages have made clear that the team processes within
the Delta project did not change over time, or after the contract was signed. Probably one
could argue: what starts off wrong will never turn into something good. The conflicts
remained and were unsolved even after the project. A few observations can be made:
-

There were still no differences in the team communication style with
respect to the virtual and face-to-face communication;

-

The mailinglist was used for sending messages to the list, but private emails were used when matters got ugly, or when support from other
members was needed. While in the face-to-face meetings, the coffee breaks
served this same issue. It seemed that at the end of the project more coffee
breaks were needed!

16

For more info about blackboard see: http://www.blackboard.com
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-

The leadership style; especially the “blackmailing style” colored the team
processes. Mario himself wrote that due to the fact he was given the power
of money he could force some of the decisions. This power obstructed the
collaboration.

-

The power games, as mentioned by Sophia, had to do with status
differences and gender issues. (At least this was felt by Sophia and Karin,
who were the youngest female researchers within the management team).
Neither e-mail nor face-to-face communication could solve these
differences. Different e-mails sent by Mario to Sophia and Karin, as well as
personal gatherings, made very clear that he saw them as only junior
researchers.

-

Another factor in these power games was the issue of Mario denying the
other team members the right to communicate with the EU officer. Mario
was the only one who could speak to the EU officer and was the only one
who provided the Delta team with information from this EU officer. Some
of the team members felt disadvantaged by this situation, since they had the
feeling that Mario sometimes abused this situation by providing the wrong
kind of information or not providing them with information in a timely
manner. Probably Mario wanted to prevent that team members would
complain to the EU officer about certain issues or conflicts concerning the
project.

-

The suspend option was often preferred while discussing conflicts E-mail
was only used for the initial discussion, while face-to-face meetings were
used to solve matters. However, at some of the management meetings, faceto-face meetings were not enough anymore to force people into decisions.
Sometimes members had to catch a flight and the meeting could not be
extended because of that. While agreeing on taking the discussion back to
the mailinglist level, this in practice never happened. (And some of the
issue remained unsolved).

-

There were different degrees of bureaucracy and institutional rules from
each home university. The cultural differences gave the Southern
universities more room and flexibility to make budget changes, while for
instance the case of Sophia showed that her university situated in the UK
had more problems with managerial changes.

-

The bureaucratic style imposed by the EU, stipulating that every single
piece of paper has to be signed by the responsible financial administrator
within each university, has slowed down the team processes.
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In sum, we would like to argue that the Delta project failed in many ways, at least in
managing the management issues of the project. Because of all the conflicts, the team climate
was not “healthy” and this in many ways prevented the team members to collaborate in a
stimulating way.
Most of the work was carried out in relative isolated ways, waiting for the workpackage
leader to melt it all together. In the closing session of the last meeting, there was a round table
discussion about what everyone thought or learned from the project. The conclusions were
that it is doubtful whether the team members have read each other’s work at all. The junior
researchers, who were not involved in the management issues could sense the conflictiuous
situations in the management team and pointed this out as the obstructing factor for
knowledge sharing. Because of all these conflicts, the commitment to work on the project
lowered to the level of: we must do what is stated in the contract and nothing extra. Because
of all the management issues less time and energy was left for the scientific discussions. Not
only were the institutional and cultural differences a problem for the team while working in a
virtual mode, they also caused problems that could not be resolved in a face-to-face setting.
We therefore hold on to our initial conclusions drawn up from the start-up phase: this study
does not support the assertion that media richness determines whether a team succeeds in its
collaboration.
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4. ADVANCE CASE STUDY

4.1 Introduction
Many studies have addressed the differences between face-to-face and computer mediated
communication (CMC), often informed by Media Richness Theory’s claim that face-to-face
communication is necessary if tasks are complex and information is equivocal. And even
today, the widespread conviction is that CMC, viewed to be (a collection of) lean
communication media, may be adequate if and only if tasks are simple and information is
unambiguous.
The Delta study, presented in the previous chapter, examined the reliability of the MRT claim
in the real life setting of a geographically dispersed group of scientists who prepared a joint
research proposal. The Delta study as such is one of the first studies to compare face-to-face
communication in a real life setting, while most previous studies tended to rely on
experimentation only.
In that setting, the claim was implausible. Allegedly poor communication media such as email and mailinglist were found to enable rich communication, including exchanging
ambiguous information, defining and allocating fairly complex tasks, and expressing a range
of emotions. In all these respects, the difference between virtual and face-to-face
communication was less obvious than predicted by Media Richness Theory. Thus, it was
argued, ‘inherent characteristics’ of the communication media used cannot account for the
way communication between non-collocated individuals or groups unfolds, which once again
directs attention to the conditions and circumstances that may contribute to smooth, efficient,
and satisfactory communication at a distance.
The case study presented in this chapter will highlight the impact of organizational factors,
including the initial set-up, the division of tasks, leadership and guidance issues, process
monitoring and deadlines, and organizational identity. An international research project will
be described – called Advance – that aimed at developing concurrent engineering-compatible
instruments for interfirm cooperation on equipment design in the aerospace industry. Advance
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is a fictitious name and, for reasons of confidentiality, no details of the project will be given
that could be used to identify persons, project groups, or companies. The emphasis in the
Advance case study is on the circumstances of cooperation in an aerospace engineering
research project and how these influenced, and were influenced by, both face-to-face and
electronic communication.

4.1.1 Studying Collaboration in the Aerospace industry
The aerospace industry is a suitable domain for studying the way in which various modes of
communication may facilitate cooperation at a distance. Various studies stress the importance
of electronic communication in aerospace engineering activities (Black 1990; Molholm 1990;
Rachowitz et al. 1991; Beuschel & Kling 1993; Bishop 1994). According to Bishop (1994:
697) the aerospace industry is an appropriate environment for the implementation of
electronic networks: it is a high-tech, highly computerized industry, it involves a significant
amount of R&D (which is a communication-intensive activity), and its end products are
highly complex, requiring extensive work task coordination and integration of information
from various sources. Hall (1990) suggests that aerospace companies may use advanced
communication technology to improve productivity, to contribute to a competitive edge, to
reduce timescales, and to accomplish close collaboration, efficient management, common
standards across sites, operational flexibility, and enhanced workforce skill levels. Of these
uses, O’Sullivan (2003) stresses collaboration, arguing that firms in the aircraft building
sector (as well as firms in telecommunications or in software systems) are developing
products characterized by large scale, diverse technologies, and long duration. Therefore,
these firms must engage in multi-organization product development, for scale, complexity,
and duration of these technologies impose requirements that cannot even be met by very large
firms. As will be explained in the next section, these arguments – especially those concerning
collaboration and standard setting – are pertinent to the European aerospace industry.
Whereas the above studies observe that aerospace companies are actually using electronic
means for various communication and cooperation activities, they also point out that the very
presence of high quality electronic networks does not make cooperation between aerospace
firms an easy task. Häusler et al. (1995) offer a general argument, stating that scientists and
engineers perform boundary spanning roles in interorganizational R&D collaboration. They
act as ‘organizational gatekeepers’, and negotiate on behalf of their respective organizations,
but in doing so they assume a dual responsibility: They represent their ‘home organization’ in
the negotiating setting, but also represent the negotiation setting when defending the
negotiation results in their ‘home organization’. The consequence may be that the
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organizations involved in the collaboration view each other with a certain degree of distrust,
seeing the other companies as potential free riders.
In the aerospace industry, characterized by intense competition, perhaps the situation is even
more complicated. For proprietary and security reasons, companies tend to implement their
own private networks, used only by their own employees, and firewalls limit the
communication outside these networks. Only occasionally, employees outside the own
organization are granted controlled access to information, which is sometimes referred to as
‘bounded trust’: “An example (...) is the joint venture between Boeing and the Japanese in
building the Boeing 777. In this joint venture engineers worked together by sharing
significant amounts of technical and proprietary information. However, Boeing consciously
protected itself against Japanese spying by limiting the access of Japanese engineers to
“secure” areas within Boeing. (Lewicki et al. 1998: 447).
As a final source of complexity, ‘local contingencies’ have to be taken into account. Interfirm
collaboration may be difficult in general, it certainly is in the European context. ThackerKumar and Campbell (1999: 105), in a study addressing the ‘technology gap’ between Europe
and US/Japan, note that in Europe “collaborative efforts must overcome historical rivalries
and traditional forms of cooperation among scientists, businessmen and officials. Barriers in
language, geography, legal provisions, accounting standards and working practices multiply
these problems.”

4.1.2 The European Aerospace Industry
The Advance project is best considered as part of a trend towards cooperation and
consolidation in the European Aeronautics industry. In the past forty years, national
governments, later followed by the European Commission, have persistently tried to achieve
aerospace industry consolidation on a national scale, and they also encouraged international
cooperation within the European context. Consolidation and cooperation were considered
necessary if the European aerospace industry was to stay in competition with the large
American companies (Weber & Hallerberg 2001).
Regarding cooperation, much progress has been made over the years, that is, if the number of
organizations concerned with European aerospace R&D cooperation is taken as a measure.
Some examples are AECMA (European Aerospace Companies and Institutions, founded in
1950), GARTEUR (Group for Aeronautical Research and Technology in EURope, founded in
1973), CEAS (Association of European Aeronautical Research Establishments, founded in
1992), EREA (also referred to as AEREA, Association of European Aeronautical Research
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Establishments, founded in 1994), EASA (European Aviation Suppliers Association, founded
in 1996), and ACARE (Advisory Council for Aeronautics Research in Europe, founded in
2002). However, had cooperation been successful, there would have been little reason to keep
adding associations and councils that seek to foster European R&D cooperation.
With regard to industrial consolidation, Thacker-Kumar and Campbell (1999: 105) are able to
refer to Flysky as one of the few examples (across industries) of successful ‘pan European’
cooperation. Later, in 2000, two of the largest European companies (Aerospatiale Matra and
Dasa) merged, soon to be joined by a Spanish company (CASA). The resulting company,
EADS, is one of the world’s largest aerospace companies (Hertrich, 2000).
In spite of all these cooperation and consolidation efforts of the European aerospace industry
is still fragmented, as compared to the American industry. In addition, the European
aerospace industry as a whole is smaller than the American. A recent estimate (Rose, 2000: 5)
is that the US aerospace industry is roughly twice as large as the European, in terms of
employment and turnover. That is not all. Rose (2000: 5) also notes that “in relative terms,
the European aerospace industry invests more of its own resources in research and
development, than the US industry, which receives greater support. The need to strengthen
R&D efforts at a European level and to coordinate with national programmes is quite simply,
essential.”
As indicated, however, collaboration between European aerospace companies is not simple.
The Advance project, launched in 1999 and partly funded by the European Commission, was
a significant attempt to improve the conditions for collaboration in the European aerospace
industry. Concurrent engineering was seen as a suitable instrument. It would foster “the
integration of people, technologies and processes after a company merge; the development of
very large product projects that require even more resourses and a clear organization; a
tighter integration between customers, partners and suppliers which requires a simple way to
exchange data, and more than ever, the need to improve operational efficiency while reducing
costs”. (Cavarero & Schroter).
Next to promoting concurrent engineering, the Advance project would have to make
European aeronautical product development more efficient by shortening time-to-market and
reducing the costs of data management, conversion, and transmission. For this, a set of
common references had to be created that, supposedly, would drastically improve
understanding and collaboration between people. These common references (in a variety of
domains) would allow engineers to use similar concepts and software, thus increasing
compatibility within the European aerospace industry. The software to be used was created
and already used by the company coordinating Advance. Domains in which such ‘common
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references’ were viewed to be particularly useful were project engineering, life cycle
management, and technology and methodology for the ‘extended enterprise’. The last concept
is a term to express the idea that companies not only include internal groups such as
employees and executives, but also business partners, suppliers, and customers. Kinder (2003:
504) uses the term ‘extended enterprise’ instead of ‘networked organization’ because it better
captures the purposiveness of commercially oriented networks, and may avoid undue
emphasis on the architecture of the electronic communication environment.
Companies were willing to join the project. Apparently they saw the need to combine
knowledge and to integrate activities from various stages of the innovation process,
throughout the whole supply chain. Thus, they complied with the project’s basic view that the
success of combined activities heavily depends on the early and wide diffusion of the ‘new
common ways of working’ – which meant the use of Concurrent Engineering methods,
combined with standard setting and IT-solutions for working at a distance. This view entailed
that as many firms as possible, from the whole aircraft building supply chain, had to be
involved. “Since Advance aimed at creating standards, everybody had to be in it. We had all
the large companies in the aeronautical sector (more than 20) from the very beginning. We
had them very early - with lots of political discussions.”
The presence of a large number of otherwise competing companies, required the Advance
project to be carefully organized, the more so because these companies represented various
levels in the supply chain – which introduced a range of different interests and a variety of
working relationships. It also introduced very practical differences: distinct areas of work are
dealing in a different way with new communication technologies and organize their
cooperation accordingly.

4.1.3 The Early History of the Advance Project
It took a couple of years before the Advance Consortium was established. A first attempt was
made soon after 1994, when the European Commission’s 4th Framework Programme (FP4)
was launched. In this framework, research project proposals could be submitted in response to
many regular “calls for proposals.” But FP4 also included 700 Meuro of additional funds –
the so-called ‘supplementary funds’ as defined in Article 130K of the European Commission.
In 1995, the sectors of car manufacturing, aeronautics, and train manufacturing convinced the
Commission to use these additional funds for ‘large industrial projects’. Five ‘Task Forces’
were installed to prepare proposals for these large industrial projects. This is where the
mission of the Aeronautical Task Force (ATF) began. ATF had to write ‘enough’ large
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proposals to spend its share of the 700 Meuro of funding, i.e. 140 Meuro (roughly 300 Meuro
of overall budget, 50% funded).
The aerospace sector was the only sector to answer the request from the European
Commission. Competition among car manufacturers and among train manufacturers
prevented these sectors from preparing sufficiently detailed proposals.
When the decision to launch the ATF was taken, in April 1995, three International
Management Groups (IMGs) were created, representing each of the then twelve European
aircraft manufacturers. EIMG (Engine IMG) assembled the engine suppliers, and EQIMG
(Equipment IMG) the equipment suppliers. IMG3 was embracing these, including
representatives of both EIMG and EQIMG. The IMGs’ role was to organize the preparation
of proposals in response to the FP4 call, so that one and only one proposal would be made for
each of the call’s topics. According to one of the participants involved, this organization
worked quite well.
The IMGs first tried to identify promising subjects. By the end of 1995 they had defined three
projects, one concerning concurrent engineering, a second concerning engines of the future,
and a third “about almost everything”. “At that level, the project proposals were written by a
small group (6 to 10 people) from the IMGs. There were contributions from experts of each
company but the people that actually wrote the documents in meetings, gave the key ideas and
validated the final versions were the IMGs/ATF members.” When the three proposals were
finally handed over to the European Commission, it was assumed that all projects would be
funded, at least partially. However, early 1996 the mad cow disease struck over Europe,
creating an urgent need for cremation systems, and the European Commission decided to use
the ‘supplementary funds’ for this purpose. The ATF managed to secure “a bit of money”,
thanks to intensive lobbying, but proposals had to be rewritten since only half of the initial
funding would be available. This is why, in the summer of 1996, “the IMGs decided, after a
long and terrible fight, to keep only one of the three ‘potential projects’. Advance (of course,
it was not called Advance at that time) won and was then considered as ‘the official ATF
project’.”
While the ATF/IMGs waited for the European Commission to issue a ‘dedicated call for
proposals’, the available budget began to shrink. By the end of 1997, after more than a year,
the ‘dedicated call’ was issued: “Concurrent Engineering in Aeronautics”, a joint call of the
Brite Euram (DG XII) and the Esprit (then DG III) programmes. The call had to be answered
before April 1998. From the viewpoint of the ATF/IMGs, the call was disappointing. It
reduced the overall budget to 40 Meuro (20 Meuro of funding) and, in addition, it was not to
be answered by one large proposal; the call contained many subtasks that had to be dealt with
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by separate, small projects (2-3 Meuro). The ATF/IMGs decided to ignore the latter
requirement and submit only one large 40 Meuro project, “with everybody and his brother in
it,” to be coordinated by Flysky France.
4.1.4 Forming the consortium and writing a proposal
Between the end of 1997 and the end of March 1998, the Advance Consortium was formed
and a draft of the proposal written: “The ATF members formed the core of the now called
Advance consortium and we worked our fingers to the bone to gather the partners (the
political talks alone took us months - we had competing companies on board), and to write
the proposal that was submitted in due time.”
Thus, a first group of Advance partners (now 14) included the companies and the research
institute that had already been part of the Task Force and IMG’s. A second group of partners
(around 20) was formed either on the basis of existing contacts (companies well-known to
members of the first group), or because they added competence in specialized fields. Almost
all the companies that were contacted to join the consortium accepted to become a partner
immediately. The first group, however, remained the core of Advance; the members of this
group would receive over 80% of the budget, and they would be responsible for most of the
technical work.
Not the easiest part of preparing an EU-proposal is the allocation of tasks to accomplish and,
in relation to that, the distribution of months to be paid for. In the case of Advance, the
definition and allocation of tasks and the distribution of ‘man-months’ (or ‘M-months’) were
discussed throughout all the phases of proposal preparation. Negotiations about these issues
took place in a collocated setting, and were attended by the 14 contractors (that is, the ‘core
group’ partners). It took several rounds of re-phrasing before the proposal was ready for
submission.
The proposal was accepted in May 1998, but the European Commission asked the Advance
Consortium to rewrite entirely, and in greater detail, the technical contents. The scope of
some tasks needed to be adjusted, though the project ideas were not really modified. The
Commission also requested more information about the exploitation strategy. Rewriting was
done in November 1998, soon to be followed by the signing of a contract. (A contract had to
be signed before the end of the year, as FP4 ended December 31st, 1998). The rewriting
process was so organized that the main partners (some working together with associated
partners) provided new descriptions of the task assigned to them, and also a new version of
their exploitation strategy, and four (collocated) members of the management team integrated
these texts, sent to them by e-mail.
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4.2 Organization of the Advance Project
The Advance Consortium, as it was shaped by the time of signing the contract, was large and
heterogeneous. It involved more than 300 people (approximately 3000 Man-Months), from 52
partners (14 contractors, 38 associated contractors), from 10 countries of the European Union.
Partners originated from the aerospace industry (both end product manufacturers and
suppliers) and from the software industry (both vendors and engineering companies), but
research institutes and universities were present as well. These partners had to engage in
multidisciplinary collaboration, as the nature of the work required so. Thus, geographical
distance had to be bridged, as well as organizational, linguistic, cultural, and disciplinary
distance. The work was divided over 33 tasks.
The large number of partners was, in part, a result of the request by the EU Commission to
include as many EU member states as possible. This request made it difficult for the
consortium to maintain high standards while trying to find additional partners. As a
consequence, the consortium was unable to set rules to sanction lack of cooperative behavior.
There were hardly instrument available that could be used if a partner proved to be unwilling
to cooperate, or even failed to make the agreed-upon contributions.
Advance was aiming at research collaboration, but it can be viewed as a political arena as
well. The project brought together very different actors, each with their own (hidden) agenda
and set of interests. The aerospace companies hoped to generate knowledge, experience, and
working models (and perhaps to retrieve knowledge from other companies), thus improving
their competitive capabilities. The European Commission sought to improve collaboration
between European aerospace companies, so that the European industry would be able to
compete with the rest of the world. The research centers and universities were aiming at the
acquisition of knowledge, were in need of funding, and perhaps hoped to develop working
relationships with aerospace companies. Finally, software vendors/developers were eager to
learn about the needs of the aerospace industry, and to promote their own products. In short,
political games were likely, both between the Advance project and the ‘customer’ (the
European Commission), and between the different partners within the project.

4.2.1

Project Management Structure

Airplanes are very complex systems, and the systems to produce airplanes reflect that
complexity. Nearly all the core partners in Advance were in the airplane production business,
and therefore used to complexity. The core partners designed the Advance project, and they
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made it complex, both in terms of project organization and in terms of task decomposition.
We will describe the management structure of the project, the arrangements made to
decompose the general Advance task into subtasks, and ‘events’ and other coordination
mechanisms to keep the project on target.

4.2.1.1 The management structure of the Advance Project
The Advance management structure reflected the project’s history, revealing a clear
distinction between ‘contractors’ (mainly including the first group of partners) and ‘associated
companies’. From the first group of partners, one large company assumed the role of
‘coordinator’, which meant a lot of authority. The Advance project was supposed to require a
high degree of flexibility, as well as adequate control over all the partners. Because these
requirements are not easily reconciled, a ‘heavy’ management team was installed, the
members of which all belonged to the coordinator company
Management team. The members of this team were a project manager, a technical manager, a
project controller, and a communication manager. As all these officials belonged to the
coordinator company, the team was located in Frencité, the city of the coordinator company’s
headquarters. The management team was in charge of the project as a whole, directing the
workpackage leaders and being responsible for the general project coordination. In addition,
the team acted as the liaison between the project and the world outside (which included, first
of all, the European Commission, but also other European Projects, the aerospace industry,
and user groups), monitored and evaluated the work as it progressed in work packages and
tasks, and if necessary intervened when technical or other problems arose between partners.
The project manager was leading the management team; he was the only Advance member
authorized to represent the Advance consortium in its contacts with the European
Commission, and he chaired the Advance project’s Executive Committee. (see below).
Work package Leaders. The research to be conducted in Advance was separated into work
packages, each of which was separated again into tasks. These work packages and tasks will
be described in a next section. Each work package was supervised (or coordinated) by a work
package leader, who had to belong to a contractor company. Leaders of different work
packages discussed ‘interfaces issues’, they had to report the progression of the work within
their work package to the management team (usually to the project technical manager), and
they were members of the Technical OPerations Team (TOP Team).
Task Leaders. Each of the tasks within a work package was coordinated by a task leader, who
would organise and administer the work of that particular task, report to the work package
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leader about performance and progress made, and report to the project controller if financial
or administrative issues were concerned.
Thus the Advance project had a clear vertical decision structure, even if the project
description’s vocabulary reveals a preference for the word ‘recommendation’ rather than
‘command’. Complementary to this decision structure was an internal consultation structure
consisting of committees and teams for discussing, preparing, coordinating, and performing
the research tasks. In the Advance project, actual task performance was to be found in the task
teams, coordinated primarily within the work packages. Wider coordination, and the other
activities mentioned, took place within the confinements of the Advance Executive
Committee and the TOP-team.
The Executive Committee. The executive committee was composed of the project manager
(chair), technical manager, project controller, and a representative of each contractor
company. The committee met regularly (as a rule, on the basis of a 6 weeks frequency, in a
face-to-face setting), to review the project progress (relying on information provided by the
TOP Team), to ensure that agreements made within the Advance consortium complied with
the European Commission contract, to deal with issues raised by Associated Contractors, and
to resolve issues that need to be refereed.
The TOP Team. The TOP Team (Technical Operations Team) included the technical manager
(chair), the project controller, the nine work package leaders, and the WP5 deputy leader
(because WP5 was very large, here a deputy leader was appointed). The TOP team dealt with
the project’s technical and operational management issues, which included monitoring and
control of technical progress and of the quality of delivered work, resolving ‘critical’
technical problems, and coordinating the work packages.
The Work Package Teams. The Advance project involved nine work packages, each headed
by a work package team that was responsible for the technical and operational work within
the work package. The members of this team were the work package leader (chair) and the
leaders of the tasks within the work package. A work package team monitored and controlled
the technical progress of the work package (including the quality of inputs and deliveries),
dealt with technical problems, and coordinated the tasks.
Task Teams. Each work package contained several tasks (the number of tasks varied between
work packages; the total number was 33). Each task was led by a task leader, responsible for
the technical and operational work within the task. The members of a task team were the task
leader (chair) and what was referred to as the ‘company resources’ allocated to the task. The
task team controlled the technical progress of the task (including the quality of inputs and
deliveries), and dealt with technical problems.
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4.2.2

The division of tasks in the Advance Project

The Advance project, thus, was broken down into nine work packages (WP0 to WP8), these
being divided into tasks. WP0 was the management work package, while WP1 to WP3 were
the COMMONs work packages, developing procedures and methods defining ‘the common
ways of working’ that aimed at electronic product modelling for short and long term product
evolution. Each of the three COMMONs work packages covered one engineering domain.
WP1, the work package on Product Engineering, addressed issues such as products
configuration management, aircraft support activities, the interoperability of calculation
algorithms, certification processes, and a component electronic catalogue. The work package
enclosed 5 tasks: (1.1) developed ‘digital product master models’ to enable a common view
on product-related data within the European aeronautical sector; (1.2) defined an electronic
catalogue, as a common repository of standard parts that may encourage the use of standard
parts in product development; (1.3) created common standards in calculation, to foster
extended enterprise-compatible engineering; (1.4) focused on certification process changes
brought about by concurrent engineering design methodologies; (1.5) explored the ‘ability to
be easily supported’ as a principle of integrated aircraft design.
WP2, the work package on Life-cycle Models and Business Management, started from the
observation that different aircraft lifecycle models and different business management tools
were being used in the industry, which might hamper the exchange of information and impede
collaboration. The work package enclosed 4 tasks: (2.1) had to develop a generic Aircraft
Development Life-cycle model that could be used throughout the European aeronautics
supply chain; (2.2) aimed at a common understanding on programme management in
European aeronautical engineering, and to turn the prevailing variety of practices into a
common way to manage (concurrent engineering) aircraft development programmes; (2.3)
aimed at bridging the gap between (old) contractual conditions and (new) communication and
information-sharing technologies, which included new approaches to knowledge management
and of property rights management; (2.4) sought to adjust administrative processes of support
organizations, to ensure that airline companies receive appropriate information from aircraft
builders in the situation that the latter, as a result of concurrent engineering design
methodology, is no longer a single company.
WP3, the work package on Technology & Methodology for the Extended Enterprise, defined
work methods that would enable aeronautical engineers to collaborate if they were not-colocated. These methods, geared to the aeronautical industry but relying on state of the art
information technology, included standards, principles, rules, methods, tools, and IT
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infrastructures. The work package enclosed 4 tasks; (3.1) wanted to improve the capability for
distant cooperation of European aerospace companies by creating a CSCW-environment
referred to as “Common multi-site collaborative environment for Concurrent Engineering”;
(3.2) intended to facilitate data exchange by developing common principles for exchanging
technical information, to be adopted by all aeronautical companies; (3.3) addressed the fact
that aerospace companies used different IT environments, that would have to be standardized
and integrated to become one common, open IT architecture that could support concurrent
engineering; (3.4) intended to increase awareness of concurrent engineering techniques and
processes, and to learn companies (and individuals within them) to use the methods and tools
developed for that purpose.
WP4, on Concurrent Engineering Integration and Experiments, integrated the results of the
three ‘COMMONs’ work packages and of WP6, the work package on information
technology. This work package, in addition, aimed at ‘validation through experiments’. In
(4.1), the first of two tasks, the results of the COMMONs work packages were ‘harmonised’,
to make them amenable to experimentation. The Advance project was very keen of verifying
the different findings from the WPs, and therefore created a ‘Validation and Integration logic’
based on a classical V-type development lifecycle model.

Objectives

Customer
Needs

BCS
Scenarios

BCS
Experiments

Business
Case
Studies

COMMONs

CCE Demo’s,
Experiments

Concurrent &
Collaborative
Engineering

ICT

Information &
Communication
Technology

Figure 4.1 V-Cycle model

This V-cycle development figure (4.1) shows how the three levels of analysis in Advance –
(1) business level, (2) concurrent engineering level, and (3) information technology level –
were connected and organized.
Concerning the first level, in the beginning of the project several Business Case Studies
(BCS) were defined as being important to the Advance scope and project aims. These BCSs
had to identify generic sets of needs that the Advance tools and methods would have to meet.
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At the end of the V-cycle, the BCS were supposed to be used for dissemination of the project
results and demonstrating functional achievements in the business environment. Concerning
the second level, concurrent engineering-derived needs were used to refine the definition and
deliverables of the COMMON work Packages. Concerning the third level, information
technology-related needs were analyzed in order to provide the project with the tools to
support the integration and demonstration tasks of the other levels.
Next to offering an integration methodology and implementation plan using the V-cycle
model, the task (4.1) also included the creation of the Advance-Laboratory (A-Lab), meant to
bring together all the necessary means for integration and experimentation in a single
location. This A-Lab had to operate an IT Platform for Deliverables and Demonstrators
integration, support the demonstration of interoperability of outputs provided by the
COMMON work packages, provide the IT-environment needed for concurrent engineering
experiments, support Business Cases Experiments, ensure the operation of Dissemination
tools, and operate the Advance website. As to the first phase of the V-cycle, task (4.2)
identified the concurrent engineering experiments to be conducted, by analysing the
functionalities that would be required for BCSs operations. In the second phase of the VCycle, this task contributed to the validation process, in a collaborative process in which the
COMMONs would receive feedback to improve their deliverables.
WP5 was the work package containing the Business Case Studies (BCS). Advance aimed at
the introduction of a new, common way of working in the European aerospace industry, and
compliance with real business needs was considered essential for a favorable reception of the
common references to be proposed. Accordingly, eight tasks were defined to explore the
prospects of integrated development in (5.1) new rotorcraft concept; (5.2) design of new large
aircraft; (5.3) avionics systems; (5.4) engines systems; (5.5) aircraft mechanical systems; (5.6)
airplane customisation; (5.7) analysis and use of in-service data; (5.8) product improvement.
These BCS had to provide the COMMONs and the supporting Work Packages (WP4, WP6)
with business-oriented requirements, to substantiate (on the basis of experiments) the value of
the COMMONs’ results for real business processes, to convince companies of the benefits of
using Advance’s methods and tools, which also included the production of dissemination
materials.
WP6 was a work package devoted to Information Technology. It was felt that the aerospace
industry had not taken proper advantage of available information technologies thus far, and
that concurrent engineering-based collaboration would only increase the need to exploit these
technologies’ potential. Task (6.1) identified IT innovations and future trends that had to
connect state of the art IT research with requirements from the COMMONs or BCS, thus
enabling collaborative development processes in the aerospace industry to be improved. Task
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(6.2) had to add an IT point of view to the concurrent engineering experiments, including the
selection of relevant hardware and software tools to support these experiments. Task (6.3)
provided IT support and guidelines to ensure the consistency of the overall IT environment
within Advance, thus preventing redundant work and divergent views on information
technology between tasks.
WP7 and WP8, finally, were assisting work packages. WP7, called Support, included tasks
related to concurrent engineering and human factors, and WP8, Dissemination &
Exploitation, had to “broadcast” the outcomes of Advance to the project members, to the
European aerospace industry at large (especially SMEs), and to related manufacturing and
engineering European industries.
Thus, the tasks in Advance were numerous, and highly interrelated. In a next section we will
return to this in some detail. In the present section we will only present a picture showing the
main sequence of work to be accomplished by the major Advance work packages, a sequence
that derives from the V – cycle’s ‘validation and integration logic’.
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Figure 4.2 V-cycle model

4.2.3

Events and other coordination mechanisms in the Advance Project

To keep the project on track, and to evaluate the progress made, five internal reviews and four
external reviews had been scheduled before the start of the project. In addition, parts of the
management structure (Executive Committee, TOP team) and of the task structure (Work
Package 4, especially the V-cycle model) were supposed to contribute to integration and
technical progress, as well as the decision to consider some COMMONs tasks as ‘flagship
tasks’. We will briefly introduce these events and mechanisms.
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INTERNAL REVIEWS: The internal reviews were associated to milestones that had been
defined to structure the course of the project. Each milestone (except the first) completed a
particular phase of the work (see Figure 4.2). These internal reviews all had the same shape.
The project manager, assisted by the project controller, assessed the project progress mainly
against “key control” items (such as workshop, reviews, documents). Relevant materials were
provided by the work package and task leaders.

Milestones

Date

M0: Project Kick-Off

T0

Phases
Phase 1: Requirement Phase

M1: Start of Preliminary Definition

T0+4
Phase 2: Preliminary Definition Phase

M2: Start of Detailed Definition

T0+11
Phase 3: Detailed Definition Phase

M3: Start of Industrial Validation

T0+22
Phase 4: Industrial Validation Phase

M4: Start of Finalisation

T0+33
Phase 5: Finalisation Phase

M5: Final Review

T0+36

EXTERNAL REVIEWS: A further instrument to assess the Advance project performance were
the four EU review meetings. Present at these meetings were representatives of the European
Commission (accompanied by experts), the project manager, the technical manager, the
project controller, and the work package leaders. Advance project technical experts had to be
available on request. In the meetings, presentations were given, and progress was assessed
against deliverables, Progress Reports, and Cost statements (that had to be presented to the
European Commission every six months). Each deliverable - an official document presented
to the EU Commission - corresponded to a specific activity within the project. The review
committee could, based on a review meeting, make recommendations that had to be complied
with by the Consortium.
FORUMS: For each year an ‘Advance Forum’ was scheduled (each time in a different country,
to encourage attendance by members of the project’s supply chain user groups), organized by
WP8 and the communication manager. These forums had to serve several purposes. They
were a ‘dissemination’ activity (a compulsory part of EU-sponsored research), but also a
setting in which users, particularly from the supply chain user groups, could comment on the
utility and quality of results presented, and they were a further instrument to accomplish
integration between work packages and between tasks. Three forums were held. Forum 1
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(2000, UK) was a general one, meant to inform the outside world about Advance and what
the project was going to deliver. Forum 2 (2001, Belgium) presented the first results of the
project. Forum 3 and (2002, France), had to show the end results to the aeronautical
engineering world. To prepare a forum, several internal workshops would be organized.
DECISION MAKING: Another integration mechanism was decision making by the TOP team
and the Executive Committee. As the members of these groups could rely on scheduled
meetings, their need for other communication modes, including virtual communication, was
limited. In these meetings, decisions were made (on management issues) according to the
rules in the so-called Quality Assurance Plan. All main partners had to conform to these rules.
Basically, during a meeting, decisions were voted and noted down. In many cases consensus
was reached, and the decision was accepted in a ‘raise hands’ kind of vote. If no consensus
was reached, or if the subject was very important (for instance the decision to postpone the
end of the project), a more formalized procedure was followed. In such cases, all TOP team
members had to put their signature. At the end of each meeting decisions were reiterated, to
make sure that everything was clear to all. Decisions not considered ‘crucial’ could be made
using e-mail. In such cases, the rule applied that “if you do not object to this in 15 opening
days (3 weeks) it is considered as approved.” A member of the Executive Committee points
out that there were only minor problems in taking decisions. The reason was, according to this
member, that interpersonal problems were largely absent (with the exception of a conflict
between the technical manager and the TOP team, see further below). As an explanation for
the ‘lack’ of conflict, he puts forward that the members of the core of the project (i.e. the main
partners) were used to work with each other. Together they had prepared the project proposal.
DIVISION OF TASKS: As to mechanisms to integrate the work packages, the pattern of output
exchange can be mentioned, but also the division of tasks. As described, the COMMONs
(work packages WP1 to WP3) had to develop procedures and methods defining the new
‘common ways of working’, to be integrated by WP4 and to be used by the Business Case
Studies (WP5). The COMMONs themselves were also highly interrelated, according to the
project plan. Each of the COMMONs’ work packages addressed one particular engineering
domain, which split the project in different disciplinary domains. Therefore, internal
workshops were planned as a means to secure interdependence and the exchange of
knowledge between the COMMONs.
The COMMONs work packages were subdivided in different tasks. In each work package,
one task was viewed as the ‘flag ship’. As stated in the detailed task description of (2.1),
“(2.1) together with (1.1) and (3.1) is one of the three main flag-ship COMMONs which will
have a major influence on the design and operation of most of the other COMMONs and
Business Case Studies within the Advance project.” Thus, the proper execution of these tasks
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could be used as a key marker for both structuring and evaluating the work process in
Advance.
INTEGRATION WORK PACKAGE. This work package (WP4) had to validate and integrate the
COMMONS results into a consistent action plan, and to validate its operability through
generic (Concurrent Collaborative Engineering) experiments. For this purpose, WP4 created
the A-lab (Advance Concurrent Engineering laboratory). The lab consisted of a main site
(even having a showroom), two secondary sites, and an auxiliary site. Another secondary site
was intended, but never got ready for operation. Each site had the facilities and the expertise
for carrying out BCS’ concurrent engineering experiments and validation tests.

4.3 How the Advance Project evolved
So much for the ‘hard facts’ about the Advance project, as found in the 1998 Project
Programme. The question is whether this initial structure enabled the processes of distant
research collaboration that were necessary to achieve the project’s aims. Here we must be
careful. The Advance project was meant to serve several objectives, some of which difficult
to assess in the absence of plain criteria. From the interviews conducted it appears that those
involved in the project tend to weight these objectives differently, and even differ in their
judgment of project performance on a given criterion. Moreover, it is clear that a ‘structure on
paper’ is not the only factor to determine actual processes. It has to be implemented, refined,
perhaps adapted to specific circumstances, and its functioning depends on conditions that may
be beyond the control of those who designed the initial structure, e.g. the type of leadership
exercised by work package and task leaders, or a participating company’s attitude towards the
project. This being said, the striking fact remains that in the Advance project’s final meeting
most task teams had to resort to presenting slides, unable as they were to give real
demonstrations.
In the present section we will, firstly, describe the codes of conduct that were added to the
‘paper structure’, in an attempt to encourage the kind of communication deemed necessary for
the project to thrive. Secondly, we will explicate that these codes (and the structure they were
to support) did not suffice; presenting evidence of poor communication (or even lack of
communication) between research groups that had to communicate well to complete their
work. Thirdly, we will propose a list of factors that may account for the communication
problems that plagued the Advance project. We will show that the quality of media for distant
communication is only one, not too important factor among many others to explain the (lack
of) communication between people who are supposed to collaborate at a distance in an
Advance-like environment.
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4.3.1

Codes of Conduct for Communication in Advance

KICK-OFF MEETINGS: The official kick-off meeting for the Advance project took place in
February 1999. The meeting was guided by the management team, and attended by the
executive committee, the WP leaders, and the task leaders. The WP leaders presented the
planning of their work package, as each work package team was allowed to decide on its own
work rules. In the meeting the project organization was discussed, including planning and
timetables, and the technical contents of the project. Some Quality Assurance aspects were
considered as well, like templates to be used for documents, review procedures, and standard
tools to be used like Word and Excel.
Some WP leaders organized kick-off meetings for their own task teams. It depended on an
individual WP leader whether such a kick-off meeting was organized and how it was shaped.
Not all task members attended ‘their’ meeting. As a task member remarked: “One day before
the task kick-off meeting, I was notified to attend this meeting, in order to replace a colleague.
It appeared that half of the task members present were notified at such short notice.” At some
of these kick-off meetings, guidelines for the organizational part of the specific work package
were issued (e.g. ‘respect the project schedule’, ‘anticipate on actions, issues, deadlines and
milestones’, ‘check and monitor progress regularly’), as well as ‘hard’ and ‘soft’
communication rules. One of the internal documents presents a list of soft rules:
•

Ensure that all members of your sub team have clear objectives

•

Communicate with and mobilise your sub team members

•

Ask for help if necessary

•

Accelerate information exchange (use e-mail, website, videoconferences…)

•

Confirm the receipt of information instantly

The hard rules were as follows:
•

It is essential that all sub task leaders have Internet access

•

It is essential that all sub task leaders have a functioning e-mail address

•

It is mandatory that all team members have Internet access

•

Use the software tools as adopted

Furthermore, the leader of the work package from which the document originates provided a
list that specified exact role definitions for task leader and task team members, apparently in
an attempt to make sure that all members would have a clear and common understanding of
the various responsibilities within the task. For example, the role of the task leader was to
•

Behave as the general manager of your task - you are the boss!
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•

Take care that your sub task is up and running in time

•

Establish communication

•

Know your sub task team members (by name!)

•

Check if that information is distributed the way it should be

After these kick-off meetings, the Consortium started working. Not all tasks could start at the
same time, as some needed input from other tasks first. Some tasks only lasted a few months,
or started early in the project to fade away in the middle and reappear at the end. According to
the interviewees, this was one of the flaws in the project organization: members who are only
involved in the beginning, or just for a small period of time, will not stay informed or
committed to the project.
GROUND RULES: In the first year of the project, a management crisis developed. As
indicated, the management team was located in Frencité, which is where the management
team gathered every six weeks with the TOP team. In these meetings, a conflict between the
TOP team and the technical manager soon produced an unworkable situation. As one
interviewee remarked: “At this point, we were even thinking to end the whole project.” Many
blamed the technical manager, who was seen as an individualist, not a team player. Another
interviewee added that there were also problems within the TOP team itself, concerning the
division of the budgets and M-months. A lack of mutual trust also caused some cooperation
problems in the TOP team.
The management team decided to organize a team-building event in October 1999, the
‘Syndicate Meeting’. At this event, ways were discussed to improve working relationships
and to create a more social and friendly atmosphere. In particular, the attempt was made to
construct a set of ground rules for communication and cooperation. For this purpose, those
attending the meeting were divided in small teams called “syndicates.” Each syndicate had to
submit a few ground rules. Highlighted here are some important rules that came out of the
event:
•

Use any convenient medium (telephone, e-mail, etc.) for communication

•

Use simple, unambiguous language

•

Share information and problems with people who are affected by these

•

Use face-to-face interaction, telephone, or e-mail to confirm receipt of
information

•

Check that you have grasped the meaning of information conveyed by
rephrasing or reformulating your understanding of the information,

•

Structure written communication by providing recipients with the subject,
title, importance, and relevance of your message. Be concise.

91

The Syndicate Meeting helped the TOP team members to improve their communication. In
addition, cooperation improved after the technical manager eventually left the project, to be
replaced by one of the other management team members. An EU review document would
later state that the TOP team “appears to be cohesive and motivated” and that “regular
informal contact and meetings have ensured a good and pro-active team spirit, with open
communication channels and evident commitment.”

4.3.2

Evidence of Poor Communication

As mentioned, many tasks were unable to demonstrate the results of their work in the final
meeting, even though the project duration had been prolonged with four months. Such a
failure to deliver in time is not necessarily a sign of communication problems, but in the case
of the Advance project it was. To validate this claim we can rely on various sources of
information, including EU review findings, a ‘lessons learned’ report, and interviews and email exchanges with various Advance members. These sources clearly indicate that
collaboration in Advance went not always smoothly (including communication in a narrow
sense), though descriptions of the problem vary, as well as explanations proposed. Moreover,
they suggest that the communication problems were inextricably linked to the way the
Advance project was structured, and to circumstances of its operation - such as the type of
involvement of several partners in the consortium.
REVIEW: Every EU project includes regular meetings (one or two days) in which the project
is reviewed by a committee consisting of EU representatives and external reviewers. Such
meetings are compulsory. If the review is positive, the EU will continue to fund the project.
As stakes are high, usually such review meetings are carefully prepared by the project being
reviewed. Presentations must be engaging, provide a credible statement of the project’s
strengths and weaknesses, and convey the impression that the project as a whole is internally
consistent.
The first Advance review meeting took place in Frencité in March 2000; gathered were
officials from the EU Commission and the members of the TOP team and the Executive
Committee. Despite the many efforts that had been made to make the project look attuned and
coherent, the review committee found that the various WPs and tasks were lacking
integration. In this respect extra attention would be necessary, according to the review report:
“Some interesting activities have been performed (...). However, these activities seem to be
performed in an independent mode and can only be valuable if they are done in close
collaboration with the activities of other workpackages as the results to be integrated and
validated are being produced elsewhere.” (EU review report:4). Accordingly, the review
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committee considered it necessary that communication and cooperation within the project be
encouraged, especially between representatives of the different firms involved in the
consortium: “(there is) much evidence that the project partners may be working in relative
isolation within their own companies.” (EU review report:.10). Furthermore, it was
recommended to use collaborative work tools to support distributed teamwork, and to appoint
an ‘integrator’ who would be able to strengthen the integration of the WPs.
After a review meeting, the review committee would present a report to the management
team, whose responsibility it was to convey results to all Consortium members. Interestingly,
the Advance management team communicated the main review findings, but did not circulate
a full version of the review report.
LESSONS LEARNED REPORT: After the final forum, the Advance communication manager
and a work package leader wrote a ‘lessons learned’ report in which they presented a number
of rules to be complied with. The problems that would have been prevented or solved by
following these rules were hinted at, rather than described. Still, the report makes quite clear
that in Advance there was ‘granularity of tasks’, meaning that the number of tasks was too
large. It also indicates that communication was hampered by cultural and language barriers,
that commitment and team spirit were insufficient, that some partners did not perform as they
should (’sleeping partners’ or ‘defaulting partners’), that people (or even taskleaders) did not
always know what to do, that the project faced too many changes (e.g. in companies’ status),
that the management team lacked the instruments required to lead the project properly, that
many in the project had to deal with “far too much information and far too little useful
documents or messages”, and that soon in the project the amount of information became too
large to handle. Thus, the report tends to take knowledge of actual problems for granted, and
mainly confines to offering (possible) elements of an explanation. These problems, or
deficiencies, are also mentioned (often in considerable detail) in the interviews conducted and
in subsequent e-mail exchanges with interviewees.
INTERVIEWS AND E-MAIL EXCHANGE: Interviews were conducted with several TOP team
members and task team leaders (see Chapter 2); occasionally, the interview was followed by
e-mail exchange in which additional questions were asked. Typically, a question about
communication processes within Advance would elicit the observation that lack of
communication was a major problem, a remark that was sometimes followed by illustrations
and often by an explanation. The observations most frequently made were that the
COMMONs and BCS did hardly communicate, and that tasks (and jobs within tasks) were
specialized to the extent that task-related communication was effectively pre-empted. These
observations are part of a larger ‘syndrome’ of communication difficulty in Advance.
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1.

It was not an incident that tasks could not present a demonstration in the final

meeting. In Advance it was rule, not exception, that deadlines were not met. One of the
interviewees even claims not to know of a single task that was NOT delayed. Another
observes that in meetings people showed up late (or not at all), and that expected results were
not presented. In addition to such delays, the quality of deliverables was highly variable.
While some reports were excellent, other seemed to have required only minor efforts. Since
there were no instruments to maintain quality standards (e.g. sanctions to apply if reports
were poorly written) the issue of quality was a disturbing one throughout the Advance project.
Such instruments could not be made available in the absence of performance indicators or
‘metrics’. The Advance project never managed to define such metrics, even though the
European Commission strongly emphasized the use of them.
Workshops and other Advance meetings also suffered from lack of preparation on the part of
attendants. Several interviewees suggest that the Advance project was not important enough
in the eyes of many a participating company, and that it was not rare that a company would
appoint someone with some spare time to join an Advance meeting, and to appoint very late.
Thus, meetings were attended by people who were unprepared, hardly knew others, and who
were therefore unable to make a meaningful contribution. This may explain why the meetings
did not become significant social events (added to the fact that many task team members were
only briefly involved in the project). Rather than becoming integrative experiences, meetings
continued to be occasions where people from the same company looked out for each other.
Their floating population made meetings and workshops unsuited a situation for making
arrangements (and engagements that were made were often broken). That does not apply to
partners with few man-months, as they were absent from most meetings and workshops.
Being present there would have squandered most of their budget.
2.

The V-model, meant to structure the internal supply of products and services in

Advance, did not work properly. Those who set up Advance as a systems engineering project
were not involved in its implementation. The people who were performing actual tasks within
the project had a poor understanding of the V-model and the systems engineering approach.
Moreover, knowledge of and experience with concurrent engineering were inadequate. As a
result, it never became clear what requirements to formulate that could tailor the information
technology to be developed, and Advance ended as a project in which such technology was
developed without being guided by empirical studies and experimental findings geared to the
aerospace industry.
3.

Task teams and individual task team members could not compensate for this. Task

team members had little knowledge of Advance work outside their own task. The meetings
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did not serve that purpose, as indicated, and within their own task they had mainly e-mail
contact with their task leader, for the most part about details concerning their own part of the
deliverable to be produced. Horizontal communication between task team members was
rather unusual. There was little need for that, as the teams’ tasks were divided into small
subtasks (thus, others in your task team do not depend on you).
Also important is that many task teams did not develop as true social units. Membership
turnover was often high and team commitment was low. Many team members had not been
involved from the start of the project, or even were only a task team member for the period it
took to complete a particular piece of work. Moreover, task team membership tended to be
only a part-time job. And whole task teams could start late, or disband early, or were part of a
work package that had only contributions to make at the very beginning and at the very end of
Advance. Finally, the task teams comprised members from various companies, and they often
worked “in relative isolation” within their own company.
4.

The Advance project was highly complex, and not well understood by many

participants, but complexity was increased by halfway changes in the allocation of resources
or even in the program organization. Some tasks were withdrawn or combined, other tasks
were added. While such changes were confusing to ‘the workers’ in the project, they were
welcomed by the management team: “There was freedom which we negotiated with the EU.
We reduced the number of deliverable ‘versions’, we re-arranged the budget several times in
line with recovery plans and moved review dates. A task was also suppressed and one was
added. The rule is: You can reorganize yourself if you stay within the budget that was
defined.”
5.

Collaboration between the Business Case Studies and the COMMONs should have

been intense, but it was nearly absent. The BCS tasks had to supply requirements derived
from the literature (for instance on Concurrent Engineering), and indeed they produced large
state-of-the-art literature reviews. The COMMONs, however, did not read these reviews, did
not respond to them, and did not use them. An important reason, it seems, is that the BCS
reports (written by researchers from universities and research centers) were theoretically
oriented, not acknowledging the COMMONs’ need for practical guidelines. In addition many
reviews were meticulous and large, and therefore not delivered in time. Since theoretically
oriented and more practically oriented researchers were assigned to different work packages,
scant reading could hardly be compensated by other ways to convey BCS findings. Before
blaming the BCS tasks for self-indulgent writing, it must be added that the business case
objectives were quite unclear (as admitted by many interviewees) and that the COMMONs
were unable to articulate their needs, at least initially. Later, the situation had settled that
COMMONs and BCS did not care to communicate. The management team decided to
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organize workshops and forums (in which the teams presented results to a broad and partially
external audience), but these events did not suffice to make collaboration happen;
COMMONs presenting their work would not receive response from the BCS. This pattern of
non-communication was reinforced by the fact that BCS work was situated in the earliest
stage of Advance (definition of requirements) and in a much later stage (validation). In the
two years in-between, other work replaced Advance as a focus of BCS members’ attention.
Many ‘early’ BCS members did not even return to perform validation tasks. As a result,
interaction between COMMONs and BCS was limited, and thorough validation of the
requirements once formulated by the business case studies did not take place.
6.

Apart from such collaboration problems, some BCS performed poorly. One reason

seems to be that the companies involved were not always willing to provide the BCS with the
materials needed. As remarked by someone participating in several COMMONs tasks and
BCS tasks, part of the problem between the analysis developed by the Commons and the BCS
(“But these problems are normal whatever the subject”) was that for BCS it was hard to find
cases consistent enough to test the COMMONs’ proposals: “It is normal that each company
did not want to provide their most recent studies or the results of R&D they had.” Therefore,
the BCS made a difficult start.
As a further point, some BCS did not see a ‘market’ for what they were supposed to deliver,
and lost motivation (especially when the COMMONs rejected the work by the BCS) until
others (visiting external members at the forum meetings) showed them that their products
were answering to an external demand.
7.

ADR, the Advance Data Repository, was insufficiently used. ADR was a database

system for working documents, designed to mirror the structure of work packages and tasks.
The system suffered from technical and organizational problems. If ADR was used at all,
information was not kept up-to-date, and ADR failed to become a commonly used tool for
information sharing. The poor use of ADR was not only, and perhaps not even primarily, a
result of the system’s design. It was also a consequence of access restrictions (firewalls)
applied by companies for the sake of data protection. In any case, ADR was seen as a means
for control, rather than a tool to facilitate collaboration: “ADR didn’t work for collaboration.
It was just a vault manager used to publish official data, something like a common repository
for sharing deliverables. It did not at all support collaboration, nor concurrent activities.”
Therefore, not ADR but e-mail and telephone were the main media for distant communication
within Advance.
8.

Given the way Advance was structured, the TOP team was the obvious agency to

distinguish the shortcomings in the Advance project, and to make corrections if necessary.
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Coordination was largely in the hands of the TOP team, and separate work package teams had
few instruments to foster integration if the TOP team failed. The TOP team, however, did not
function well. Firstly, there was distrust. Some work package leaders were suspected to
organize their work package in a way beneficial for their own company. It was also believed
that some TOP team members hoped to work their way into the main contracting company:
members accused each other of trying to make secret deals with Flysky and, as an interviewee
puts it, “The Flysky total company was being formed so the Brits, French, Germans and
Spanish in the parts of Flysky were always exchanging views on the movements and
organizational changes and looking for new jobs in Flysky. The rest of us were discussing the
Aircraft business in general.” And secondly, the TOP team faced cultural differences.
Members representing North European companies acted more autonomously and more
politically capable than members from South European countries - who had to consult their
company’s headquarters before being able to make a commitment.

4.3.3

Explaining poor communication in Advance

In the above-mentioned observations causes and effects are not clearly distinguished. Thus it
is not obvious whether the absence of good working relationships between BCS and the
COMMONs, for instance, should be viewed as evidence of poor communication, or as a
partial explanation of the failure to deliver quality products and presentations timely.
However, a clear distinction between cause and effect can only be made if a single objective
(or a single hierarchy of objectives) is present, which is a requirement not met in this case.
Already a very concise description of work packages and tasks (as in section 2) shows the
high aspiration level of Advance. The project was, first of all, an attempt to develop a new
way to organize product development (in a broad sense), integrating state of the art
knowledge from a variety of domains, including project management, concurrent engineering,
supply chain management, and information technology. Tools and techniques had to be
developed, their practical use demonstrated. But the project had other objectives as well. It
sought to set standards, ranging from the size of parts to be used to calculation methods, in a
hitherto deeply divided industry. And both the development of a new way to organize product
development and the setting of standards had to be accomplished largely through distant
collaboration, for that was considered the only way to bring such a large collection of
companies together in a single project. This was a final objective: to escort companies to the
point that they would find themselves actually cooperating - as a first, necessary step towards
further consolidation of the European aerospace industry.
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In terms of the first objective the lack of cooperation between BCS and the COMMONs
should be taken as an explanation of the failure to deliver, but in terms of the third objective
this lack of cooperation is evidence itself. The lack of cooperation does not have to be proven,
since this was obviously the case. If the single goal of the Advance project was cooperation
between European aerospace companies, than the lack of cooperation (the lack of cooperation
was already evident) is not the explanation for some underlying principle but a fact on its
own.
From the project documents and the interviews not a single ‘chief objective’ can be distilled.
Concluding from various interviews it was obvious that Advance had to answer to different
goals from different members and organizations. Because of this we are not sure what to
conclude from the obvious lack of cooperation: was the Advance project a total failure
(because cooperation as a whole failed) or was the Advance project a project that due to
various reasons, including troublesome cooperation, had problems with dealing with the
deadlines of the deliverables.
In the context of a general evaluation of the Advance project, the issue of objectives’
compatibility might be considered. As it was, the people in Advance had to collaborate at a
distance in order to develop tools and methods that would enable future collaboration at a
distance. No wonder it was difficult. In the present context, the communication processes in a
non-collocated setting are being studied, and no general evaluation is not aimed at. A first
step in the analysis was to establish that, within the Advance project, communication
processes were very difficult. Now, a second step is to explicate why they were difficult.
Again EU review findings, the ‘lessons learned’ report, and the interviews with Advance
members will be relied on, but we will not present these sources separately as we seek to
make an inventory of the exogenous factors (factors not shaped by internal processes within
Advance) that, in conjunction, produced the state of poor communication in Advance as
described above.
Various factors can be deducted from the most noticeable characteristic of the Advance
project: its complexity. The project, we suggest, was very complex first of all because of its
large number of participants. This large number, in turn, resulted mainly from the European
Commission’s request to involve as many partners as possible. The Commission had good
grounds for its request. It was widely acknowledged that the European aerospace industry was
fragmented, consisting of companies that were not inclined nor geared towards European
collaboration. For that reason, the industry was hardly able to keep up competition with the
large American companies. Thus, collaboration had to be encouraged, through developing
instruments and standards that would facilitate the exchange of plans, information, and
products (if only nuts and bolts), and through involving companies in actual communication
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and collaboration processes. The latter tactic implied that as many companies as possible had
to be enrolled, from many EU-countries. This introduced national and cultural differences as a
likely source of communication problems. Less predictable, perhaps, it also made companies
enter the project that were less than fully dedicated. And finally, the large number of partners
made it necessary to have a large project task domain. And large it became, as shown by the
number of work packages and tasks.
However, a large project size does not necessarily mean that the project structure is complex.
Arrangements can be made to keep the structure simple: create autonomous teams, define
fairly independent task modules, encourage a ‘flat structure’. In the Advance project, such
simplifying arrangements were absent. Before going into the reasons for that, we will briefly
examine the concept of ‘complexity’ itself, that refers to such different notions as ‘cognitively
complex’ and ‘wicked’ problems’ (Barlow 2001). Cognitive complexity relates to processing
information that is not well defined and possibly not even internally consistent. Approaches to
solve cognitively complex problems involve the development and use of algorithms, and
problem decomposition. Very different are wicked problems, also called messy problems.
These terms are used to describe “situations in which there are large differences of opinion on
the problem or even on the question of whether there is a problem” (Vennix 1999: 380).
Barlow (2001) suggests that wicked problems can be reduced but not solved. He mentions
two reduction techniques: relating decisions to ultimate goals on which different parties agree,
or inventing concrete solutions that leave the parties involved equally dissatisfied. Vennix
(1999) recommends problem structuring and the creation of consensus and commitment with
a group decision. Thus, cognitive complexity can be dealt with by a single individual while
wicked problems cannot. The latter require interaction, deliberation, negotiation, and often
tact. In Advance, both forms of complexity did occur, but not always as distinctly as the
above descriptions suggest. It can be very complex, in the cognitive sense, to organize a
project (allocating tasks and responsibilities, making arrangements to ensure the efficient
exchange of information), but since the ‘parts of the puzzle’ are largely social in nature,
‘wickedness’ may easily develop.
Cognitive complexity stemmed, first of all, from the way tasks were structured. As indicated,
many partners were involved, working on a large number of tasks in a variety of domains.
The names of the work packages offer a fine summary of domains being covered: ‘product
engineering’, ‘life-cycle models and business management’, ‘technology & methodology for
the extended enterprise’, ‘concurrent engineering’, ‘information technology’. Each of these
domains had to inform all the other, which created a need for collaboration across (work
package and task) boundaries. To ensure this collaboration, a bewildering number of task
interrelations were scheduled. A table in the Overall Project Description (a section of the
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project programme’s annex) shows that nearly all the tasks in WP1 to WP5, and several in the
other work packages, had a ‘medium’ or ‘strong’ contribution to make to almost any other
task. Two factors may have contributed to the decision to schedule collaboration in such
detail. One is the European Union’s demand that research projects to be funded are carefully
planned. Proof is needed, and detailed schedules provide for that. The second is the Advance
project’s vertical structure, explicated above. This structure may reflect project management
routines in the aerospace industry, or only the way Flysky (the coordinating partner, in whose
headquarters the proposal was written) used to organize its projects, but it also may reflect
this company’s aspiration to control the project. Standard setting was a main objective and
Flysky hoped to have future European standards be modelled after its own, internal standards.
Whatever its reasons, the schedule produced cognitive complexity for many involved in
Advance. It created a dense pattern of compulsory ‘give and receive’ - risky because this
made it almost inevitable that a given task had to wait for contributions from other tasks, in a
situation moreover that delay generates further delay. Those in the position to oversee the
whole project had to intervene when deliverables jammed - an example of cognitive
complexity. Those who were not able to oversee the project, i.e. the majority of members, had
to contribute to ‘collaborative’ products without knowing exactly why and for whom, and
often without being familiar with quality specifications - which makes it a complicated job to
deliver something useful. Thus the conditions were present that must have hampered
processes of intensive ‘give and receive’, and as soon as such processes cease to go smoothly,
‘wicked’ problems may well arise.
Part of the vertical structure was that task team members communicated almost exclusively
with their task leader. In many cases, this communication was strictly task-related. The task
leader would receive pieces of work produced by individual team members, integrate these,
and send the resulting deliverable to the WP leader. As a result of thorough decomposition of
tasks into subtasks (and so on), there was hardly a need for task team members to contact one
another. This seems to hold in particular for the theoretical tasks. Thus, paradoxically,
collaboration was made unnecessary by the very system that was meant to secure
collaboration.
Another source of cognitive complexity was the project composition. Advance was
heterogeneous in many respects. Between partners responsibilities differed, as well as the
nature and size of contributions to be made, in a way that reflected the Advance project’s
history. Partners were originating from various branches of industry, and they were different
in size. Partners originating from the aerospace industry proper had been (and still were)
involved in fierce competition. Different nationalities were present, which entails cultural
differences as well as different languages, ways of conduct, management styles, and relations
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with home companies. Different disciplines were involved, ranging from aircraft engineering
specialties to psychology, and from information systems design to life cycle management.
Besides the ‘usual’ communication problems that disciplinary differences tend to produce, in
combination with task division they generated a knowledge discrepancy: the specialists who
‘implemented’ systems engineering and concurrent engineering, the basic approaches in
Advance, did not stay in the project, leaving the others with approaches they did not master.
A last source of heterogeneity listed here were the status differences between tasks in
Advance. As indicated, three tasks were considered the project’s ‘flag ships’, which seems to
have left the other tasks somewhat puzzled about their own role and importance, and about
priorities in handling deliverables. All these differences did not foster communication, nor did
they contribute to mutual trust. They rather made it difficult for someone in Advance to
anticipate someone else’s actions, or be tolerant if others failed to produce their deliverables
adequately. Here again, wicked problems were a latent threat.
A third source of complexity, finally, were membership fluctuations in Advance. These
fluctuations have been described already; we will only recapitulate the categories that have
been observed. A first was that not all task members attended meetings on a regular basis;
some companies sent employees who just happened to be available; these were companies not
too deeply involved in Advance. Either they were sceptical about collaboration between
European aerospace companies or even did not trust such collaboration under Flysky
supervision (and therefore just wanted to be present to see what happened, or to absorb
whatever useful product would come out of the endeavor), or their situation did not allow
them to give priority to work in the context of Advance, or they were reluctant to disclose
anything that might help their partners/competitors (as quoted earlier: companies were
reluctant to disclose recent results of R&D). A second fluctuation category was that many
task members were only involved in the project for a very short period. A third was task
asynchronies: not all tasks worked concurrently. A fourth was that some task teams did not
function well (on occasion, a task was even withdrawn or a partner replaced), and that new
tasks or individual employees were added. Such changes make collaboration more
complicated. Exchanging views, finding information, discussing conflicting solutions, making
agreements, checking priorities: these and other communication issues become difficult to
handle if there is no social network to rely on (not to mention a social network’s communitybuilding capacity). Due to membership changes, such a network could hardly develop in
Advance.
From the above discussion, we can derive the following exogenous factors that have, most
likely, influenced the collaboration processes evolving in Advance:
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1. Fragmentation and competition in the European aerospace industry (discouraged
collaborative tools and practices, contributed to inability or reluctance of several
partners to give priority to the Advance project)
2. The general EU requirement to plan research projects thoroughly (supported task
decomposition and vertical project organization), and the general EU preference to
have research conducted by commercial partners and universities jointly (introduced
different professional perspectives)
3. The specific EU requirement to involve as many partners as possible, and as many
countries as possible (contributed to national and cultural heterogeneity, introduced
uncaring partners, obstructed meetings and agreements, hampered development of a
communication network)
4. The Advance proposal history (encouraged partner withdrawal, increased inequality
among partners, diminished motivation, hampered development of a communication
network)
5. The high ambitions of the Advance proposal consortium (introduced many
disciplines, various branches of industry, allowed various objectives)
6. Flysky’ desire to control the standard setting process (supported vertical project
organization and centralized decision making)
The list is not meant to be complete. It summarizes the line of reasoning according to which
several exogenous factors have contributed to communication and collaboration practices in
the project - and, as argued, these practices were not satisfactory. The factors, in conjunction,
shaped a project context that was cognitively complex and often ‘wicked’, a context moreover
that made make people work on very detailed subtasks instead of providing them with real
incentives to collaborate, that relied heavily on an almost unworkable schedule, and that did
not enable individual action that might have compensated for flaws in the project design. It
would have made little sense to study communication processes in Advance without taking
into account the project’s exogenous factors and the context they helped to create.
Thus the Advance case shows that ‘context’ cannot be ignored in a study of real life virtual
communication processes. The relationships between communication partners, the way tasks
are structured, the relationship between the project and participating organizations, and the
role of project initiators are examples of factors co-determining the communication patterns
evolving, including form, direction, and contents. Part of this cluster of factors are the
communication media used – that did not function very well. We already mentioned that
ADR (the Advance project’s database system for working documents) was poorly used, in
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part as a consequence of the firewalls used by companies to protect their data. E-mail was the
main communication medium, not ADR. Despite the lack of horizontal communication, and
despite the fact that many e-mails were announcements from the management team or from
WP leaders (which did not have to be answered), there was an huge amount of e-mail traffic
in Advance. Some developed a sense of e-mail overload. A WP leader recollects: “I received
40 to 50 e-mails per day, so I could speak of e-mail overload.” Not only the sheer number, but
also the size of messages could be a problem: “There were people who sent e-mails with 10
attachments. This caused trouble for the firewalls and slows down your PC.” But a distinction
can be made here. Those who did not occupy a ‘high’ position in Advance did not need to
bother about a large number of e-mail messages: they simply did not read the messages. Some
Advance members even created a special folder to which the Advance e-mails were
immediately redirected, so that they were not shown in the ‘inbox’. For TOP team members
the feeling of e-mail overload must have been more intense. They had to communicate with
many others, thus received larger volumes of e-mail, and they could not afford to ignore it.
In addition to the sheer number of e-mail messages, the length and poor structure of these
messages could be inconvenient. Some Advance members would write long e-mails without
indicating what the message was all about until the last sentence. No instrument was available
to deal with this type of problem; there were no guidelines concerning the number, the size, or
the structuring of e-mail messages, let alone rules to be complied with. Ground Rules for
communication had been set in the Syndicate Meeting, but these rules were general, not
addressing typically e-mail-related issues, and they were only a recommended code of
conduct that had been created by (and was best known to) the members of the management
team and the TOP team.
In sum, ‘technical problems’ may be added to the list of factors that influenced the
communication and collaboration processes in Advance: firewalls hindered e-mail
communication, and so did the fact that many in Advance had only access to a company’s
intranet, not to the internet. (There is good reason to take the latter as an organizational, rather
than a technical issue). Thus, technical issues can be added, but they do not detract from the
general conclusion that the (lack of) communication in Advance was largely shaped by
contextual - institutional, organizational, cultural, political - factors.
This conclusion itself needs to be put in context. Within the borders of a study that seeks to
account for actual communicative behaviors, it makes sense to show that communication is
shaped by context. However, if the question is what communication processes will evolve as
a result of the introduction of media for virtual communication, the interplay of context and
new media has to be considered instead of ‘only’ the way context influences communication.
Giving attention to this interplay – and accepting that ‘context’ may change as a result of
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introducing new media for communication – allows us to observe that the perception of CMC
being available changes the whole scene. As a first point, it was this perception that made
actors initiate the Advance project. Collaboration among European aerospace companies had
long been considered necessary, but the geographical distance between companies had largely
prevented collaboration. Now that CMC had been broadly adopted the distance argument
seemed no longer valid, but it was felt that tools (and standards) geared to the aerospace
industry would improve the prospects of collaboration. Secondly, and more important, is that
the Advance project tended to rely on traditional methods of project organization. The case
study we conducted reveals few signs of recognition that non-collocated teamwork may have
to be organized in a different way than collocated teamwork, which will be discussed further
in chapter 6 and 7.
True, the availability of CMC eliminates distance as an inhibiting factor, and it enables the
making of very large projects, but it also creates a new setting in which established ways of
getting to know each other do not apply, in which traditional team-development processes do
not work, and in which meaning of terms like ‘commitment’ and ‘group identity’ can be
radically different from face-to-face settings. Those administering the Advance project did
not recognize – or not fully recognize – that the rules of the game of communication are
changed by the introduction of CMC. These new rules require that old certainties are
abandoned: accepted ways to organize and facilitate communication need to be rethought, and
new approaches explored. The Advance project had its share of rethinking and exploration,
but it was limited to communication among higher-level actors (who did not need it most),
and discussed in face-to-face meetings.
Such was the case before the ‘integrator’, recommended by the EU reviewers, started his
work. The next section will describe the attempt made by him and his colleagues to improve
communication and collaboration in Advance, and the results achieved. As we will see, it is
not easy to redress a situation of discouraged communication.

4.4 Some attempts to change the course
The observations made as a part of a larger communication ‘syndrome’ deserve a further
elaboration on two aspects. We have seen that the evolution of Advance went rather
troublesome. Both the EU reviewers and the Advance management identified the lack of
cooperation between BCS and the COMMONs as a problem that endangered the project. As
the EU reviewers observed that some activities seemed to be performed in an independent
mode, not in close collaboration with other work packages, they suggested to appoint an
‘integrator’ whose task it would be to improve the integration of tasks.
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The recommendation to appoint an integrator was made in the EU review report of April
2000, but such an integrator would not be appointed until November 2001, which was fairly
close to the end of the project. As to the reasons for this delay, in some of the interviews it
was suggested that various companies involved in the Advance project tried to push a
candidate of their own. Some candidates were rejected, interviewees presumed, because the
management team did not want any party – candidate or company – to become too influential.
Clearly the new job was in the heart of the organization, and it might provide the opportunity
to influence the shape of future collaborations.
Once an integrator was appointed, his work was announced as follows: “…a major Advance
consortium partner, has enabled (company name left blanc) senior consultant Dearmark to
join the project coordination team in Frencité from November 2001. In the role of Advance
System Architect he is supporting integration of this complex project, building on his
knowledge of systems engineering and his experience in coordinating multi-national aircraft
engineering teams.”
Under Dearmark’s leadership, the Advance Global Architecture team (AGA) was created. In
accordance with the EU review recommendations, the Consortium gave an important role to
the AGA team, which had to ensure close integration between tasks and members within the
project. The team tried to develop a new way to handle the project breakdown structure.
Dearmark explains: “You can imagine that different tasks within Advance dealt with the same
product, but most of the members were not aware of that. It was our job to make this more
visible and, more than that, to ensure integration between the tasks.” Another AGA member
adds: “The introduction of AGA Team was an attempt to improve Advance (something like a
mission impossible) in a moment where different tasks were working without synergy.”
It was difficult to make the integration idea spread throughout Advance, the more so since the
AGA team started working when the project was in its final stage. First of all, the problem
between COMMONs and BCS had to be addressed: “The lack of communication and
cooperation became obvious after Forum 1 when tasks had to face to the realization of
experiments. As long as you are working on paper this is not a big problem, but as soon as
you have to realize a prototype based on paper that nobody knows and shared...”
The AGA team started from the assumption (or the observation) that the Advance project
suffered from lack of coherence and poor accessibility of results. As an AGA team member
recalls, one of the team’s presentations “was titled ‘Ensuring Coherent and Accessible
Advance Results to highlight two major challenges facing the Advance project for which the
AGA task was asked to provide solutions.” According to the team, an approach to solve these
problems had to involve:
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1. Processes derived from Systems Engineering principles;
2. Methods to define and utilize multiple views on project data and the relationships
between these views;
3. A computer tool (ANS) to define, manage, and navigate the views and the
relationships between them and to support the Advance concurrent, multi-site,
collaborative working environment.
ANS was a virtual environment that replaced ADR. This new environment proved to be
helpful in making the tasks in Advance more visible. That did not suffice, however, to attain
the level of integration deemed necessary. It is possible that frequent changes in the
composition of the work packages and membership changes in the task teams did not allow
the development of stable collaborative relationships. But it is also possible that AGA only
should have been earlier in the project. Figure 4.3 shows in what stage of the Advance project
the AGA team entered the scene.

Concept
phase

Feasability
Phase

Detailed Design
Phase

Production/
Implementation
Phase

AGA

Operations &
Support Phase

BCS2

Figure 4.3 Stages in Advance project

The EU review report of April 2000 was positive about the ADR document classification, but
the reviewers were also worried about the information overload that might result from the
increasing number of users and use of the system. They were also concerned about the
system’s user-friendliness. And indeed, the ADR system had deficiencies, in technical as well
as in social terms. The system was meant to be an instrument for sharing information, but it
was not widely used for that purpose. Most information was not up-to-date, or was not present
at all. Only WP leaders could upload documents in the ADR, in their own task section. Some
did so, others did not. All in all, ADR offered poor functionality:

•

No appropriate synchronization,

•

No document description available along with each document,

•

No history function, showing who changed what and when,

•

No easy, platform-independent navigation facility,

•

No efficient and consistent way to manage documents access rights,
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•

No simple way to add comments or ranking to documents.

As a result, ADR was partly used, and partly updated. This created confusion, and sometimes
even led to work wasted. The AGA team, after being appointed as ‘the integrator team’, was
soon to acknowledge the failures of ADR, and replaced it with a newly-built system, the
Advance Navigator System (ANS). ANS was meant to become a project integration tool and,
unlike ADR, it was used not only as a document repository.
A major reason for introducing ANS was to improve collaboration between the many
Advance tasks and teams. But it was already late in the Advance project that ANS was
brought in, so it was considered necessary that this system was soon operational (within two
months), if it was to be of value for the project. 'Operational' meant that the system had to
support the AGA integration methods, to support dissemination, and to support the
concurrent, multi-site, collaborative Advance working environment.
To support the AGA Integration Methods, the instrument had to enable

•

The creation and management of multiple views and their
interrelationships

•

The creation of mappings on the basis of these relationships

•

Easy navigation through the various views

To support multi-site concurrent collaborative teamwork the instrument had to provide for
basic functions for data sharing and role-based access rights, but it also had to offer functions
for

•

Signalling the maturity - or status - of data elements

•

(Semi-)automatic notification of changes

•

Tracing the change history

And in order to support dissemination, ANS

•

Had to have an intuitive user interface, that allowed operation without
training

•

Should be accessible from all – or most – hardware and software
platforms.

In sum, ANS should be everything that ADR had failed to be. As to the system’s contents, it
represented the Advance project’s breakdown structure and deliverables – which included
descriptions of the different tasks and projects, and linkages between tasks and products.
Everyone in the project was able to access ANS, provided that access to the Internet was
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possible (which, as mentioned earlier, was a requirement not met in some participating
companies).
From a technical viewpoint, ANS had to be quite sophisticated because for virtual research
projects to run it is not enough just setting up e-mail servers and an ftp-site. That would have
been sufficient for document storage (like the ADR system), but it would not have allowed
the collaborative use of documents being made. This is why ANS was set up as a shared
workspace, that had to allow partners to

•

Use any Web browser to check the status of all documents,

•

Upload and download files, and add their own comments

•

Provide smooth integration with word processing, database and scheduling
applications on partners’ own workstations.

The security features and versioning enabled the editors to maintain a complete and consistent
view of the whole proposal, accessible to all the partners. With the underlying clarity and
security provided by ANS, ad-hoc e-mails and telephone calls might have sufficed to resolve
difficult points.
ANS was not very successful, however, despite all its beneficial properties. The system was
introduced very late in the project, when there was not enough time left to feed it with all
available, updated information – which was prerequisite for ANS to become the virtual
environment for information sharing and jointly creating documents. Still, ANS was
evaluated positively by the management team: “It was a success because it was the only
Advance result that was presented during Forum 2 with a real live demo (while other
experiments used only powerpoint!).”
This positive judgment in spite, ANS could not save Advance from poor coordination and
communication. For that, other means were necessary. The AGA team recognized that and
scheduled internal workshops that would have to enhance and foster the cooperation between
participants. The team also tried to use the already existing workshops to create commitment
and team spirit, and increase knowledge of the Advance project. However, these workshops
were not very effective, as discussed earlier. Rather than becoming integrative experiences,
they continued to be occasions where people from the same company looked out for each
other. Still, Dearmark and his team persistently tried to use the workshops as an integration
device, as they did not cease to believe in the benefits of face-to-face communication: “A
workshop could be used as a pressure mechanism to intensify communication. At least,
according to the literature that favors face-to-face communication over electronic
communication, since it would create a warm team atmosphere.”
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In total 10 Workshops were organized, by different Advance members. Preparing these
workshops - the contents and the agenda - required intense e-mail discussions. Every task had
to prepare a presentation, to be sent to the person in charge of the organization of the
workshop, to tune this with the agenda. Simultaneously with, or in extension of these
workshops, task meetings were organized to discuss the content and the progress of a
particular task. However, just like the workshops, these task meetings were poorly attended,
or attended by replacements. It even happened that members visited the task meeting for their
part of the task, to leave immediately afterwards, as becomes clear from task meetings
minutes in the e-mail archives, which include attendance lists.
The work of the AGA team did not have the desired effects, for reasons inherent to the
Advance project. Dearmark was hired to solve the interrelated issues of poor communication,
absence of cooperation, and lack of integration, but by the time he arrived these had become
firmly embedded in the project’s culture and practices. Still, not all communication was poor
in Advance. There were teams in which cooperation was close and communication intensive.
An example is the A-lab, where team members discussed (horizontally) all kinds of practical
issues, such as the schedule for running tests.
The A-lab was a virtual laboratory in Advance, with various tasks (as described in a previous
section). The A-Lab was non-collocated; physically, two lab-subteams were situated in
Frencité, and there was an associated partner in the Netherlands. The A-lab in the
Netherlands, a secondary site, consisted of a number of Advance computer systems grouped
in a Project Zone, which made it possible to secure communication through Virtual Private
Networks (VPNs). Thus, a safe communication route was established between Frencité and
the Netherlands. Strict rules applied with regard to access to this secure site – which aroused
discussion, as it meant that not all information was available to all Advance partners. The Alab in the Netherlands was coordinated by someone who was involved in Advance from the
beginning, employed by a company for which the A-lab was part of the daily business, ands
part of a WP of which this company was the WP leader. The Advance consortium also tried
to run an A-lab in Italy, but this Lab failed to become operational. Interviewees suggest that
the Italian organization was not very committed to developments activities within Advance
(Italy had become involved in the BCS only in a very late stage). However that may be, the
Italian A-Lab also suffered from serious technical problems: safety rules made it difficult, if
not impossible, to make this A-lab run properly.
In the A-Lab, communication was preferred to be ad hoc and real-time, which may explain
the frequent use of the telephone. Some A-lab members would spend hours a day on the
telephone to exchange information. Interviewees tend to see this as a matter of personal
preference, but they also mention that communication by phone is faster than e-mail, that is, if
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the person being called is present to answer the phone. E-mail was seen as an alternative that
fits only specific purposes. An A-Lab member explains: “In discussing matters about the tests
of the A-lab I would prefer the phone, but when we need to set dates for meetings or to
formalize agreements, I use e-mail.”
However, for other teams in Advance the A-Lab would never become an example to be
followed. Perhaps its tasks were considered too far removed from the other teams’ tasks.
Moreover the other teams, clearly seeing the failure to make the Italian Lab functioning (it
delayed tests!), must have perceived the A-Lab as performing less than excellently.
While this section described the attemps to change the course of the project, we finish this
section with a further example of intentionally good communication in Advance and what
came out of that. One of the members who really liked working in the project was Mr. Marsh.
He encouraged others in Advance to be proactive, he liked to play with cultural differences
and to make jokes and he probably was the one to invent most of the nicknames that were
given to various Advance members. Mr. Marsh persistently tried to create team spirit and an
informal atmosphere in order to break the ice between so many partners. He made the
Advance Bulletin, an informal newspaper that was a mixture of project related information
and social information. The bulletin circulated only within the Advance Consortium and was
not be disseminated outside Advance. However the Advance bulletin did not exist for a long
time. Mr. Marsh released 3 issues (May 2000, August 2000, February 2001) but then stopped
working on it. “It is unfair to say they stopped the Bulletin. I really did that myself because of
the lack of speedy support and the need to do things of a higher priority. We did have freedom
of speech, but often it was politically advisable to not write all things down as the bulletin
usually went to the Commission.” Thus it was easy to write about births, marriages and even
workshops, but things became complicated as soon as “tough issues” were addressed, for
instance about slippage of the project, or about poor meeting outcomes. To some extent the
technical messages in the Bulletin were also covered in the workshop meetings, which were
widely circulated by the project manager, but after Mr March stopped issuing the Bulletin
“unfortunately the social side was then left to the face-to-face meetings, e-mail gossips and
phone calls.”
The Advance Bulletin seems to have been an isolated phenomenon, which was not considered
worthy imitating by others members in the consortium. While Mr. Marsh tried to create team
spirit and a common identity among the Advancers, his attempt failed. We have already
discussed the fact that the project structure prevented “mingling” between different partners.
We argue that this old-fashioned effort (by means of a paper newsbulletin) to create “team
spirit” seems not approperiate within a virtual team.

110

4.5 Results from the questionnaire
The previous section’s case description was mainly based on the analysis of official and semiofficial documents and on interviews, sometimes complemented with e-mail exchange. Most
interviews were conducted with key figures in Advance – WP and task leaders, members
from the management team – not with task team members. It remains to be explored whether
the above description of the Advance project meets the views and opinions of the task team
members. In the present section we will, therefore, briefly compare the views of ‘higher’
Advance members with those of ‘lower’ Advance members, using data from the questionnaire
described in chapter 2. In appendix 5 a more detailed discussion of questionnaire results can
be found.
The objectives of the questionnaire were to explore intrateam processes as perceived by team
members themselves, to describe possible differences between teams concerning team
communication, collaboration, and satisfaction, and to identify factors that may account for
these differences – including team, task, role, and leadership characteristics.
One surprising finding from the questionnaire, that does not correspond with the findings
emerging from the interviews, is the rather positive view of the communication and
cooperation processes in Advance.
In particular we wanted to make a comparison between the views held by those in the
Advance project management and leadership positions and the views held by ‘ordinary’ task
team members. Furthermore we wanted to record Advance members’ use, and assessment of
that use, of the media most frequently used for communication: face-to-face talk, email, and
telephone. This way we can add detailed information about Advance members’ use and
appreciation of different communication media. Another objective was to examine whether
there are differences in the appreciation of the project between members who spent a large
amount of time in the Advance project versus the members who worked on an ad hoc basis.
The analysis of the questionnaire data emphasizes possible differences between the two
groups – ‘high-position’ members and task team members (details of the comparison are
described in appendix 5). Two ‘key items’ from the questionnaire were used to test the
assumption that the views of these two groups differ in various ways. These items indicate
commitment to (or satisfaction with) a respondent’s own team and commitment to the
Advance project at large. Together these two items (v91: ‘it was a pleasure to be a member of
this team’ and v93: ‘I feel part of the advance project at large’) may ‘summarize’ a
respondent’s appreciation (or disappreciation) of his or her participation in Advance, and they
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can be used to investigate the factors that may have contributed to that. The analysis shows
that ‘high-position’ members distinguish between team appreciation and sense of belonging to
the project at large, more than ‘low-position’ Advance members.
In the appendix we will explain another comparison we have made between the team
members who belonged to the inner circle of the project and the members who were only
marginally involved. We wanted to test our assumption (belief) that the level of involvement
would influence the way members appreciated the project. It was found that those who spent
half a year or more on Advance tasks were more inclined to find it a pleasure to be a member
of their team (mean 4.53, N=15), more than those who spent less than half a year (mean 3,73,
N=11). The difference is significant (p=.02, t-test, 1-tailed, no equal variances assumed).
Also those who spent half a year or more on Advance felt more part of the Advance project
(mean 4.33, N=15) than those who spent less than half a year (mean 3,40, N=10, one
missing). Again the difference is significant (p<.01, t-test, 1-tailed, no equal variances
assumed).
We were able to compare both groups’ (higher ranked members as well as the lower ranked
members) perceptions of the project, as well as explore within-group differences (which is
significant,. especially as we found “the goals” of the Advance project to differ in the eyes of
TOP team members, task leaders, management members and team members). A clear
example regarding the different expectations and project goals was provided by Dearmark
and one of his higher ranked colleagues in the project. In the eyes of Dearmark the project has
failed because deliverables were not completed in time, their quality was insufficient, and no
demonstrations were given at the closing forum. According to his colleague this can not be
seen as a failure of the project or as a failure of cooperation. Since the project involved so
many different companies, it can be seen as a success that those companies have been
‘talking’ to each other.
From the comparison of the two groups – ‘high-position’ members and task team members –
we conclude that the views held by the higher ranked members and the lower ranked
members were fairly compatible, which can be taken to mean that we may rely on the
description of the Advance project presented in the previous sections.
Furthermore media use and perceptions of media use in Advance have been analyzed. As
discussed earlier, it seems that the communication media used had only a moderate impact on
communication and cooperation processes in Advance, and that other factors were more
important. A prominent finding from the interviews was that communication in Advance was
mainly vertical. Interviewees indicated that there was almost no communication between and
among team members and that task team members communicated almost exclusively with
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their task leader. The questionnaire, however, does not confirm this view. Comparing task
leaders’ and task members’ responses to item 51 (“There was more communication between
my team members and the task leader than between the team members themselves”), we find
a significant difference in perceptions of vertical communication. Tasks leaders agree
significantly more with the item’s statement than do task members (see Appendix 5, table 7).
A possible explanation is that task leaders had little idea of the amount and nature of
‘horizontal’ communication between task members.
In addition we found that team leaders and members differed in their perception of media use
within the task teams. Task team leaders and task team members both suggest that website
and ADR were used modestly, which is in agreement with the picture conveyed in the
interviews. However, the two groups differ in their perception of ftf- and phone use. The
‘higher’ positioned group considered use of the telephone as more important than face-to-face
communication. (see Appendix 5, table 8). The task leaders’ possible incomplete picture of
communication between task members, may apply to face-to-face communication in
particular: probably task leaders have no knowledge whatsoever of how many meetings or
phone calls team members might have exchanged with each other. Further we found that
‘high-position’ Advance members prefer the atmosphere of telephone calls over the
atmosphere of emails, more than task team members.
We compared the media preferences according to certain communication tasks Advance
members had to perform. We asked which communication tool would likely to be preferred
by the respondents in various situations (ranging from the exchange of task-related
information to the exchange of confidential information and the possibility of having informal
conversations).
These survey results are only used as an indication of the media use within the Advance team,
and only show the media preferences, not the actual media use of the Advance members. We
have chosen to measure the media preference over the actual use of the media, since not all
the members were involved in all the given tasks as provided in the questionnaire.
A finding from the interviews was that e-mail was broadly used for the planning of upcoming
meetings and to send and exchange task-related documents and deliverables. The
questionnaire results suggest that in relation to the exchange of task-related information there
was a sligh preference for e-mail communication over face-to-face communication and phone
calls.
As for the collection of task-related information by the Advance members the questionnaire
also shows a small preference of e-mail communication over the two other modes of
communication. From the interviews we gathered the impression that e-mail exchange and
collection of task related information was centered around (before and after) planned face-to113

face meetings. The face-to-face meetings served as a deadline to send over task-related
information to be discussed during the meetings. One of the interviewees described that there
were “peaks” of all forms of communication around face-to-face meetings. According to the
interviewee there was only minor communication in between meetings. The face-to-face
meetings served as a deadline to send over task-related information to be discussed during the
meetings, and had to be send on forehand. As for the discussion of project tasks, the
questionnaire results show us a preference of discussing project tasks in face-to-face settings
over e-mail communication and phone calls. From the interviewees we learned that the goal
of the the (face-to-face) project meetings was to discuss the project tasks. From interviews we
also learned that decisions were taken in the face-to-face meetings. This of course, does only
relate to the task team leaders and the TOP team, since those were the only members that had
to take decisions. Of course, the analysis show the preference of all the members that filled
out the questionnaire, but it is reasonable to assert that not all those members were involved in
decision-making tasks and negotiation The survey results also show a preference of
negotiation and decision-making within a face-to-face setting. Some times decisions were of
sensitive nature, and since decisions were mainly taken in face-to-face environments.
A further remark has to be made. While we refer to face-to-face meetings, we should make a
distinction between the TOP team meetings and the face-to-face events like the Forum
meetings and workshops. The team members are not included in the TOP team meeetings and
do not take part in discussing confidental information. The question about the exchange of
confidental information has to be viewed then not as the actual use or choice for a certain
medium, but has to be regard as a media preference.
We asked in the questionnaire whether e-mail communication (or face-to-face and phone
calls) were suited for informal conversations. Wile the e-mail communication was said to be
extremely low (except during the “peaks” before meetings) informal conversations took place
at the face-to-face gathering (workshops and forums). The respondents from the questionnaire
think that e-mail is less suited for informal communication.
As for discussing project tasks and brainstorming about tasks, the survey results show a
preference of using face-to-face communication for these tasks, followed by phone calls. The
respondents think that e-mail is a lesser suited medium to discuss project tasks. From the
interviews we learned that too much discussion over the internet, using e-mail, sometimes
created a feeling of information overload. We also learned from interviews that face-to-face
meetings has some side effects as well: not all the members were prepared for the meetings,
and most of times it were the same people who were active in discussion.
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In sum we saw that except from the exchange and collection of task-related information for
which e-mail communication was slightly preferred over phone calls and face-to-face
communication, the respondents preferred face-to-face communication over e-mail in all the
other situations.
In this analysis we could not compare our results with other findings in previous studies.
Previous studies were more focused on examining specific communication tasks such as
examining how the fit between task type and communication medium may affect the
effectiveness and efficiency of electronic work groups (Tan et al. 1999) and assessing how
group support systems may alter the phenomenon of group polarization with various task
types (Sia et al. 1999).
This study was focused on teamwork in general (with the side effect that these general tasks
can be interpreted in several ways by the respondents). Moreover, the group of respondents
was not homogeneous and differed for instance in rank, position and time spend in the
project. The fact that e-mail communication did not always work well in the Advance project
(e.g. not all members had a working e-mail account, whereas other members encountered
firewall problems which prevented them from sending and receiving large files) has to be
taken into account while evaluating the questionnaire results. Something else is important to
notice as well, while dealing with the Advance consortium, this meant dealing with a large
group of people (not all of them, of course) who were not used at working in a virtual
environment. This might have predetermined their preference for working in a traditional
way, which means that face-to-face communication is preferred over the new ways of
communication.

4.6 Conclusions
Collaboration isn’t easy. Huxham and Vangen (2003) discuss seven important factors
(referred to as ‘perspectives’) that together may explain why so many collaborations, in spite
of all the advantages envisaged, result in ‘collaborative inertia’. This term is used to indicate
“what happens very frequently in practice: the output from a collaborative arrangement is
negligible, the rate of output is extremely slow or stories of pain and hard grind are integral to
successes achieved” (Huxham & Vangen 2003: 1). The list of factors presented is compelling.
The authors describe the problem to reach agreement on common aims (perspective 1), the
presence of different points of power, yet the inability to acknowledge these (thus ‘powerful’
people may act defensively and aggressively, as if they had no power) (perspective 2), the
need to start collaborative work without having had the opportunity to build trust (perspective
3), partnership fatigue, resulting from lack of clarity about who are involved in the
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collaboration, and from the large number of collaborative partnerships entertained by some
companies (perspective 4), constantly changing collaborative structures, both because of
reorganizations within member organizations and because of external constraints imposed on
the collaboration itself (government policy, market instability, a member organization’s new
strategy) (perspective 5), leadership ambiguity, as collaborative processes are often shaped by
previous structures and processes rather than being controlled by members of the
collaboration (perspective 6), and leadership dilemmas, most notably the dilemma of
unintended effects that result from simultaneously occurring unselfish actions (‘within the
spirit of collaboration’) and self-interested actions (perspective 7).
We will not present examples from the Advance case that may fit these perspectives. Instead,
we quote a fragment from the first perspective: “Organizations come together bringing
different resources and expertise to the table, which in turn creates the potential for
collaborative advantage. Yet organizations also have different reasons for being involved and
their representatives seek to achieve different outputs from their involvement. Sometimes
these different organizational aims lead to conflicts of interest. Furthermore, for some
organizations the joint purpose for the collaboration is perceived as central to achieving
organizational purposes whereas others are less interested and perhaps only involved
(reluctantly) as a result of external pressure. Tensions often arise therefore because some
organizations are very interested in influencing and controlling the joint agenda and some are
reluctant to commit resources to it and so on” (Huxham & Vangen 2003: 2). This fragment
nicely captures one of the main problems in Advance: that not all organizations involved were
equally committed to the project, willing to collaborate, and determined to make the project a
success.
However, unlike the Advance case study, Huxham and Vangen’s account does not relate to
some large scale, international, thoroughly planned project, and it does not involve companies
trying to make profit. Instead, it is largely based on a study (Eden & Huxham 2001) of faceto-face discussions about social policy involving public and not-for-profit organizations. We
may gather that the problems observed in Advance reflect, at least partly, a general problem
of interorganizational collaboration. Then, in the context of this study, the question is whether
virtual communication and geographically dispersed teams alleviate this problem, make it
worse, or make it different.
In a way they alleviate. Virtual communication and geographically dispersed teams are likely
to prevent those involved (team members and leaders alike) from noticing early that
collaboration is difficult or deficient. This is only short-term alleviation, of course, but
significant nonetheless in a project of limited duration. In the Advance case, the effect of this
deferred perception was reinforced by the thorough division of tasks, which implied that the

116

consequences of poor collaboration would only become visible when a task or WP leader had
to integrate pieces of work produced by dispersed individuals, or when some of these
individuals had to build on work delivered by others - to learn that this work was delayed
and/or not good enough. Here it must be added that the work in Advance was quite different
from the negotiations studied by Huxham and Vangen (2003). In a negotiation setting one
will be inclined to pay close attention to what others say and to how they say it, and try to
grasp the reasons and foretell the consequences of what is being said. Such an attentive
posture was unlikely in the ‘work setting’ of Advance (it was likely at the levels of
management team or TOP team). ‘Ordinary’ team members had a product to make according
to more or less detailed specifications..
If we stay with the above line of argument, we may also argue that virtual communication and
geographically dispersed teams – in this specific Advance case -

made the general

collaboration problem worse. Broadly speaking, it is easier to deal with beginning product
inconsistencies than with fully developed but incompatible products. Reasons are the time
delay produced by having to reject fully developed products, people being attached to the
product they delivered (perhaps after a period of hard work), and the chore of identifying
sources of incompatibility and making a verdict. During such a repair process (presumably
coordinated by a task leader or WP leader), again virtual communication has to be relied
upon, but now it is really difficult: involved are individuals who are not used to communicate,
who probably think that they just did what they were supposed to do, and who suddenly find
themselves bargaining with another because the other was incompetent or shirking or because
‘the system’ failed (hard to tell what is worse).
There is a further reason why virtual communication and geographically dispersed teams may
make the general collaboration problem worse. As noted earlier, the Advance project was
very complex. It is highly questionable that such a project would have been ventured in the
absence of electronic communication media. Now that such media were widely used,
however, restrictions seemed hardly to apply with regard to the number of people, companies,
and countries involved, or with regard to the organization of tasks. It was attractive to define
detailed subtasks, apparently, for reasons of efficiency and monitoring. And perhaps this way
to arrange tasks complied with established views in the aerospace industry on how to organize
a development project. The result was a type of project organization, hardly providing for
communication between task team members, that may work in collocated teams – in which
there (often) is no need to encourage horizontal communication. In Advance, in contrast, it
produced isolation, poor team spirit, poor collaboration. In addition, it deprived those team
members who were still motivated of the possibility to repair what they perceived to go
wrong, while those who were administering the Advance project were unable to see what was

117

going on (as argued above) until it was too late. (Communication and collaboration practices
had already become largely established).
Thus, in the stage of preparing the Advance project, the possibility to rely on CMC was taken
(and rightly so) to eliminate distance as a factor that inhibits large-scale, cross-national
collaboration, only it was not sufficiently recognized that a collaboration setting was created
in which many of the compensation mechanisms that help co-located teams function were
eliminated as well. We may conclude virtual communication and geographically dispersed
teams may make the general collaboration problem worse, and they certainly did so in
Advance, precisely because they create a new setting in which many traditional measures and
practices do not work any more.
This is not one of the conclusions drawn in the ‘lessons learned’ report that was described in a
previous section. Some lessons in that report are that ‘a successful project must be built on
strong foundations. The bigger the project, the more detailed the official documents and
Consortium Agreement’, that ‘the coordinator must provide templates for every kind of
document at the very beginning of the project’, that ‘all documents should be compliant to
“working software standards” (in particular document templates)’, and that it is useful to
‘circulate at the very beginning of the project the organization chart of the management team,
along with a short presentation of each member’. Sound though such suggestions may also be
sound in a dispersed, they will not cure the lack of communication and collaboration in
Advance-like settings, nor will they contribute to team spirit or identification with the larger
project. The report does acknowledge the importance of project identity and motivation,
devoting a full paragraph to the subject. But most of the tips given (a logo, tee-shirts and
posters, an international joke book) are only useful, we think, if the more basic requirements
for team and project identity are already fulfilled: Knowing what to do, how, and with whom;
knowing what one’s work will contribute to an end product; being able to discuss problems
with other team members, and if necessary with others outside your team; being able to
assume responsibility.
In Advance, these basic requirements were not met, partly because the Advance project
organization pre-empted that, partly because several partner companies felt only loosely
connected with Advance –not hesitating to withdraw or replace team members if that suited
them best. These companies were also reluctant to grant other project partners access to their
own development data. While such reluctance is not uncommon, generally, it hampers
collaboration. Here, we may speculate that some of the companies in Advance did not even
look forward to make the Advance project a success, if only because that would confirm the
coordinating company’s position as the leading firm in the European aerospace industry, and
support this company’s attempts to create European aerospace industry standards modelled
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after its own standards. A consortium leader with no such a clear interest in a particular
outcome might have been able, better than Flysky, to deal with the lack of commitment of
some companies.

Finally, in addition to all these comments, it surely helps virtual

communication and collaboration if all have adequate internet and e-mail facilities.

In sum: we questioned whether the virtual communication alleviated the communication
problems within Advance, or made them worse, or made them different. We have argued that
virtual communication both alleviated the problem as well as made things worse. However,
we also showed that it were not the inherent lean characteristics of the medium that
influenced the course of the project.
In fact according to the Media Richness theory we should have seen major differences in the
richness of communication between the cooperation in face-to-face meetings and the
cooperation in the virtual mode. We did not. According to Warkentin et al. (1997),
asynchronous communication (e-mail communication) is widely assumed to limit the
prospects to build social links or relationships between group members compared to those in
face-to-face settings. However, the Advance case showed that in face-to-face meetings, no
social links or relationships were established either. The communication richness, supposed
by the Media Richness Theorist, should have been high in face-to-face meetings. We
concluded from our interviews and the attendance lists of diverse workshops and forums, that
this was only the case with teams that already had a high level of cooperation and
communication using different forms of communication media.
This case showed that despite all the reasons provided by the MRT, face-to-face
communication was not able to enhance the cooperation and communication within the
Advance Consortium. Neither was virtual communication. This reinforced our idea that the
characteristics of the medium did not set the course for communication; instead, the
organizational context and the structure of the project have set out the course for the Advance
project. The project management of the Advance Consortium probably has been overoptimistic about the usage of CMC (to bridge distance between organizational members)
within a context in which tradtional mechanisms were dominant. Most certainly the project
management did not calculate (enough) how high the complexity of the project could become
and how to deal with issues like the lack of commitment from some of the partners.
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5. COLLABORATION AND COMMUNICATION OF SOFTWARE
DEVELOPERS IN OPEN SOURCE PROJECTS: DEBIAN
CONNECTING PEOPLE

5.1 Introduction

“4.5 Important Events
4.5.1. July 2000: Joel Klecker died

On July 11th, 2000, Joel Klecker, who was also known as Espy, passed away at 21 years of
age. No one who saw ‘Espy’ in #mklinux, the Debian lists or channels knew that behind this
nickname was a young man suffering from a form of Duchenne Muscular Dystrophy. Most
people only knew him as ‘the Debian glibc and powerpc guy’ and had no idea of the
hardships Joel fought. Though physically impaired, he shared his great mind with others.
Joel Klecker (also known as Espy) will be missed.17”
More than 900 volunteer package maintainers are working on over 8250 packages and
improving Debian GNU/Linux. Debian is a free Operating System (OS). An operating system
is the set of basic programs and utilities that make your computer run. Debian uses the Linux
kernel18 (the core of an operating system), but most of the basic OS tools come from the GNU
project19; hence the name GNU/Linux. Debian is being developed cooperatively by many
individuals through the Internet. Joel Klecker was one of them. What is striking in the
announcement reproduced above is that Joel was known through his programming skills; the
person behind Joel was unknown. However, still he was a part of the community. His gender,
17
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age, race, or nationality, or personality did not matter much, his contributions did. The famous
citation from Charles Handy (1995): “trust needs touch”, maybe can be replaced by the
phrase: trust needs code. The Debian community is not so much built around personalities; it
is built around code.
A few notable points in the message quoted above will guide us through this case study on the
Debian project. Since Joel shared his great mind with others, we assume there has been
cooperation between Joel and various developers. This cooperation has been in a virtual
mode, since no one really knew Joel, he was mostly known by his nickname. Nicknames are
commonly used in virtual environments, especially on IRC channels. We are interested in this
virtual cooperation. How does it work? In this chapter the open source community will be
examined from an organizational perspective, mainly focusing on communicative processes
fostering collaboration processes. We want to understand the underlying (organizational)
principles of OSS communities. The Debian community is one of these OSS communities
coordinating the efforts of thousands of individual programmers.
There has been a growing interest in describing the OSS phenomenon, especially since new
forms of network organizations arise everywhere and the managements of these organizations
have to face various challenges while the number of employees and sites increases. “But the
real fascination with […an organization like Debian, GR] stems from the fact that it is not an
organizational project. No architecture group developed the design; no management team
approved the plan, budget, and schedule; no human resource group hired the programmers; no
facilities assigned the office space. Instead volunteers from all over the world contributed
code, documentation and technical support over the Internet just because they wanted to.”
(Moon & Sproull 2000: 382.) We do not entirely agree with Moon and Sproull and believe
that there are reasons to argue that Debian is in fact an organizational project. The real
fascination is rather concerned with the fact that people organize themselves to do
coordinated productive work without any financial reward.
There have been various studies on the question why open source members give their work
away for free and why they cooperate in sharing code with each other. Hertel et al. (2002)
have carried out an Internet-based survey of contributors to the Linux kernel trying to explain
the motivation of software developers in Open Source projects. Their study reveals
cooperation cannot be explained just through ethics and the altruistic ideology that free/open
software20 makes the world a better place to live in. Taking Hertel et al.’s study as a point of
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departure, we want to identify the key pre-conditions that are necessary for effective virtual
cooperation and communication.
Eric Raymond (1998a: 19) argues that there is more than the Internet as an enabling
condition. “While cheap Internet was a necessary condition for the Linux model [Debian
model, GR] to evolve, I think it was not by itself a sufficient condition. Another vital factor
was the development of a leadership style and set of cooperative customs that could allow
developers to attract co-developers and get maximum leverage out of the medium.”
Schweik and Semenov (2002) provide a kind of life-cycle model of open source projects, and
hypothesize that success and cooperation will depend on the way projects are initiated and
organized over time, what rules for participation have been established, and how the methods
for maintaining versions of new submissions have been managed.
By analyzing the interactions in the Open Source Software (OSS) world we continue our
research in an environment where virtual communication has proved to be successful. This
case study will explore the Debian project from its origins and further development until
2003. We will pay special attention to the institutional design and the recruitment strategies as
potential critical factors explaining participants' willingness to collaborate. We are not so
much interested in why people give away their work for free, but rather in how those virtual
workers are able to cooperate in a virtual mode without planned face-to-face meetings, as is
the case in most commercial projects. As any team or project, the Open Source project
follows a certain life cycle. We use the model of Schweik and Semenov (2002) to describe the
different stages in the Debian project. Schweik and Semenov provided a summary of the life
cycle of open source programming projects based on existing literature that is largely focused
on high-profile open source projects like Linux and Apache Web Server. Following this line
of reasoning will provide answers to questions like how projects are initiated and organized
over time, what (informal) rules for participation have been established, and what other
governing mechanisms are present in the Debian project. Schweik and Semenov (2002:1)
argue that “the institutional designs and management of open source projects could be critical
for ensuring participants' willingness to collaborate…”
In sum: this case study examines the Debian project, a Virtual Organization, - and how
dispersed virtual team members can collaborate without rich media. We will identify the
enabling conditions or factors behind this project, with emphasis on coordination and
communication processes. The ordering of the Debian material will take place in the sections
2 to 4. In section 2 we will discuss the character of OSS organizations like Debian which can
best be understood as communities or collaborative networks. In section 3 we will discuss the
the very phenomenon of Open Source Software and its underlying mechanisms. In open
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source projects we can identify three different stages of development. These stages will be
described in section 4. The different factors related to the 3 stages are important for the
collaboration processes and project/team formation.
In section 5 we will discuss the Debian project. Debian is a perfect example of a virtual
project: co-developed and maintained by numerous developers. Debian has one of the most
coordinated project structures unlike Linux does not depend on one leader21. The OpenSource governance model within Debian is far more detailed and developed than in any other
Open Source project. Debian fits our need for a perfect virtual organization since all of the
development processes take place over the Internet without face-to-face meetings between
developers.

5.2 Communities versus teams?
“…despite the clear potential for chaos, open source projects are often surprisingly
disciplined and successful through the action of multiple, interacting governance
mechanisms.” (Markus et al. 200: 14)
OSS projects are run through the Internet without face-to-face contact of the members. This
collaboration can be seen as a purely virtual collaboration. There are various ways to describe
this type of collaboration. Is it teamwork in a way that we could compare it to the commercial
virtual project teams that arise everyday? Hertel and al. (2002) make a point by stating that
due to the high number of participants and the ease of access, OSS projects are generally
better understood as a community or collaborative network (Wellman 1997) than as a team.
When people take the opportunity to gather with others on the Internet sharing a common
interest, this social aggregation could be labeled a ‘virtual community’ (Rheingold 2000).
Kozinets (1999) points out that many virtual communities are based upon shared passion for,
and knowledge of, specific consumption activities. Hemetsberger (2002) argues that
occasionally, the social interactions get deepened and those enthusiastic consumers “even
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actively engage in collective innovation and production processes. In recent years an
intriguing example for such joint-production has attracted major interest, both of business
practitioners (e.g. Microsoft 1998) and theorists (e.g. von Hippel & von Krogh 2002,
Hemetsberger & Pieters 2001, Dalle & Jullien 2001, Lerner & Tirole 2001) – the open source
community. “Communities usually include a large number of people, and are open to anyone
who wants to join as long as s/he obeys some general behavior rules. Collaborative networks
are more restrictive in their access policy, relying on referral or reputation and develop a more
specific community code including sanctions for violating this code. However, the boundaries
of collaborative networks are still relatively flexible, allowing a rather frequent change of
collaborators. “A ‘team’ in contrast, refers to a relatively small group of collaborating people
(about 2 - 20) with clear and relatively stable team boundaries, functions, roles, and norms.”
(Hertel et al. 2002)
Others argue along similar lines. “A group of people who interact directly, frequently and in a
multi-faceted ways. People who work together are usually communities in this
sense…connection, not affection, is the defining characteristic of a community.” (Bowles and
Gintis 2000:3). A more general definition of community is provided by Michael Taylor
(1982): “A group of people (i) who have beliefs and values in common, (ii) whose relations
are direct and many-sided and (iii) who practice generalized as well as balanced reciprocity.”
The reciprocity factor - giving something to a person and retrieving something back from that
person - has to be lifted to the group level in the case of the OSS community: an individual
adding code (or whatever) to the group and getting something from the group in return (for
instance other code or bug reports). To define the OSS community even more narrowly, the
notion of Community of Practice might be applicable. A community of practice is according
to Wenger and Snyder (2000) a group of people that informally bound together by shared
expertise and passion for a joint enterprise. The individuals within the OSS community are
bound together by shared as well as complementary expertise, which makes it possible to
manage a complex project. According to Wenger (1998) identity is an important aspect of the
community of practice. Identity is about the role of the individual within such a community.
An individual can be connected very strongly towards this group, however this connection
can increase or decrease over time. Considering that most of the time an individual does not
belong to only one community, but is a member of different communities, the commitment
will vary, sometimes it will entail concrete actions, while some other times her commitment
will consist (not always so visible) of thoughts, feelings.
Unlike a team, a community of practice cannot be formed by putting people together. A
community is not something you create. It emerges. Like Brown and Duguid (1991) describe:
‘detect and support’, when a community is detected you can try to provide support to it, but
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managing it goes too far, Brown and Duguid argue. However “The paradox of management”
as described by Wenger and Snyder (2000: 144) seems right to the point: on the one side the
community of practice is free, but on the other hand is has to be managed. “Although
communities of practice are fundamentally informal and self-organizing, they benefit from
cultivation…To get communities going – and to sustain them over time – managers should:
•

identify potential communities of practice that will enhance the company’s strategic
capabilities;

•

provide the infrastructure that will support such communities and enable them to
apply their expertise effectively;

•

use nontraditional methods to assess the value of the company’s communities of
practice.” (Wenger & Snyder 2000:144)

Although OSS projects like Debian appear to be more like a community or a collaborative
network, team-based approaches and organizational structures can also be identified.
However this distinction between a community and a team makes it difficult to compare
commercial teams with these community-based teams, since although the team processes
might be the same; their organizational embeddedness is not. In other words: commercial
teams work with money and contracts, while community-based teams work with different
kinds of mechanisms, which will be explored later in this chapter. If a project in the business
world, the world of neckties and contracts, fails, then this does matter. People get fired.
Organizations go bankrupt. When a company flourishes the stock goes up. It is a whole
different ballgame in the world of nerds and geeks22. It is a world on its own and it seems
“nerds and geeks” are defeating the world of Microsoft in a battle they are not even
(intentionally) playing. Thus, one objective of the present study is to explore these identifying
mechanisms in community-based teams and how this stimulates virtual work.
In “What makes a virtual organization work” Markus et al. (2000) relate to this issue by
identifying the working mechanisms behind OSS projects, trying to come up with
recommendations for commercial teams. An answer to the title question of their article can be
found in an economic enterprise that acts in many ways like a voluntary organization: the
open-source software movement. Markus at al. used the work of Peter Drucker (1998,
Management’s New Paradigms) to set the tone of their article. “Managers today, Drucker
tells us, must direct people as if they were unpaid volunteers, tied to the organization by
commitment to its aims and purposes and often expecting to participate in its governance.
They must lead workers instead of managing them.” (Markus et al. 2000: 13). Markus et al.
22
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focus their article on the question what motivates people to participate in open source projects
and how this participation is governed. Answers to these questions might be helpful for
commercial companies in their challenge to keep knowledge workers in all types of virtual
organizations motivated. Obviously, motivation is important, but in the following we want to
focus on the communication and coordination processes in OSS projects in order to see if and
where they differ from collaborative efforts in other contexts.

5.3 Open Source Software : May The Source be with you
“A relatively quiet, but potentially important phenomenon related to human collaboration
occurred at the end of the 20th century in the field of computer science. The phenomenon,
called open source (OS) software development, has the potential to change, perhaps
dramatically, the way humans work together to solve complex problems in general, and
specifically in areas of public policy and management”(Schweik, Semenov, 2002: 1).
Schweik and Semenov identified Linux as probably the best known OSS project. They
outlined why OSS projects, such as Linux and Debian are so interesting: (1) extremely
complex software was designed, built, maintained (2) it continues to be improved primarily
by a global team of volunteers collaborating in a virtual community over the Internet; and (3)
OS software is made available to the world at no cost. For our study we are mainly interested
in point 2 combined with point 1: a global team of volunteers collaborating via the Internet
and designing complex software. We do not intend to describe the Open Source history in
detail; we will provide some general aspects of this phenomenon. First we will give an
explanation of the term Open Source. “Open Source is a collective term for software licenses
that not only give the user the right to read the source code of the software, but also to change
it according to one’s need and to publish these amendments with the original or the changed
source code. Furthermore, one is not allowed to raise any license fees or other fees for the
source code..” (Osterloh et al. 2002: 3)
“One of the whole ideas with free software is not so much the price thing and not having to
pay cash for it, but the fact that with free software you aren’t tied to any commercial vendor.
You might use some commercial software on top of Linux, but you aren’t forced to do that or
even to run the standard Linux kernel at all if you don’t want to. You can mix the different
software you have to suit yourself.” (FM Interview with Linus Thorvalds:2)
The name Open Source consists of two parts. “Source” refers to the source code of software,
which is the human-readable instructions that make up the software, before it is transmitted
into something computer-readable.(Van Wendel de Joode 2002). In order to use software
source code has to be compiled. When source code is compiled, a special program (a
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compiler) translates the human-readable code into a machine-readable code, which a
computer can understand (Edwards 2001:4). The other part: “Open” refers to the interesting
part of the OSS community. It means that the source code is kept open and available to
anyone with an Internet access. (Van Wendel de Joode 2002:2)
Kasper Edwards (2001) explains that just understanding the mechanisms between source code
and license is not enough. It is a phenomenon we are chasing and trying to grasp. It is more
than the software. “It is also the community that has created the software and the emerging
economy, which is based on open source software.” (Edwards 2001:2). In the famous
Halloween documents23, (A confidential Microsoft memorandum on a strategy against Linux
and Open Source which was annotated by Eric Raymond with explanations and commentary
over the Halloween weekend) we can also find a similar observation. Microsoft described
that: “Commercial software development processes are hallmarked by organization around
economic goals. However, since money is often not the (primary) motivation behind Open
Source Software, understanding the nature of the threat posed requires a deep understanding
of the process and motivation of Open Source development teams. In other words, to
understand how to compete against OSS, we must target a process rather than a company.”
(Halloween Documents, version 1.14:13)
The community of OSS connects many thousands of people, programmers, testers, users,
translators and writers, to the development of the software. These people differ in
backgrounds and nationality as well as in the amount of time they spend on programming or
being part of the community. This differentiation is one of the reasons why there are so many
different projects (in size, scope and duration) to be found within the OSS community.
Edwards (2001) emphasizes that the nature of the activities in OSS projects is a development
effort. “It is the objective of open source projects to create some particular software.”
(Edwards 2001:5). Edwards describes the basic development cycle in open source
development as follows:
1. Maintainer releases software and source code
2. Contributor downloads software and source code
3. Contributor identifies problems or needed features
4. Contributor implements corrections
5. Corrections are mailed to the Maintainer/Mailinglist for inclusion in the project
6. Corrections are discussed on the mailinglist

23

http://www.opensource.org/halloween/halloween1.html
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7. Maintainer reviews the corrections and includes changes
8. Maintainer releases new version software and source code
9. Contributor downloads software and……..(and so forth)
We will go over this process in detail in our Debian case study. We can use some examples
from initial maintainers’ initiatives, which will make this process more clear. In sum, the
development process of OSS is characterised by the following:
•

OSS systems are built by potentially large numbers (i.e., hundreds or even thousands)
of volunteers

•

Work is not assigned; people undertake the work they choose to undertake24.

•

There is no explicit system-level design, or even detailed design.

•

There is no project plan, schedule, or list of deliverables

Taken together, these differences suggest an extreme case of geographically distributed
development, where developers work in arbitrary locations, rarely or never meet face-to-face,
and coordinate their activity almost exclusively by means of e-mail and bulletin boards.
(Mockuset al., 2000). Participation in OSS development requires a person to read or scan
many e-mails referred to as high traffic. (Edwards, 2001).
Schweik and Semenov (2002) elaborate further on the cycle of OSS projects. They examine
the three major stages of the Open source project. The difference with Edwards is that
Edwards focuses on the development stages while Schweik and Semenov (2002) focus on the
community process. Since the teambuilding process is an important aspect of virtual
teamwork, we will now look closer at these three stages. After a review of Schweik and
Semenov’s article we will focus on the Debian project and connect this with Edward’s cycle
and Schweik and Semenov’s stages.

5.4. More on the Three Stages
Schweik and Semenov (2002) identified three major stages in Open Source projects:
(1) Project initiation
(2) Going "open"

24

One of the Debian experts noted that there is a natural division of labor in most of the projects. For

instance in Debian the division of labor circles around packages (which can be seen as modules within
the bigger Debian system).
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(3) Project growth, stability or decline.
We think that these stages in the project are important, especially for the OSS environment,
since membership is fluid and not contractually restricted as in commercial projects. Members
can easily join a project and leave just as easily. There are no restrictions on membership. In
fact, it is almost impossible to speak of members. People do not sign in to become a member
and people do not sign out to leave the project. And still, the diverse OSS projects have
developed their own informal rules and various norms, and sometimes there are guidelines to
become a specific type of member. We will focus on that issue in the Debian case, which has
strict procedures for members to become developers.

5.4.1 Stage 1: Project Initiation
Schweik and Semenov (2002) argue that like any area of endeavor, OSS projects are initiated
because one or more people realize that there is a computing-related problem or challenge left
unfilled, and for one or more reasons, they decide to take it on (Godfrey and Tu 2000). Here
the “itching problem” described by E. Raymond (1999a: 32) comes into play: “every good
work of software starts by scratching a developer’s personal itch.” At that point it is important
to reach programmers who think along with this new initiative. Motivation, "the kernel25,"
and a modular design are three important components of this stage of an OS project,
according to Schweik and Semenov (2002). The motivation issue is not widely studied; at
least not what motivates the initiator to start a project. Schweik and Semenov (2002) have
summarized some of the likely motives of initiators. “From a technological standpoint,
initiators are motivated to meet some personal need (Raymond, 1998a); to work on the
leading edge of some technology; to address some software crisis; or to provide intellectual
stimulation. Socio-political motivations for project initiators include the sheer enjoyment to
do the work and an interest in taking on a technical rival (e.g., a large, dominant monopolist
software company provided motivation in the Linux case). Skill-building and low opportunity
costs (e.g., nothing to lose by undertaking the project) are likely economic reasons for
initiators to start a programming project26.” Eric Raymond (1999:46) was also interested in
the success or failure of initiating a project. Therefore he used his own project as an
experiment. To test his theory about the success of Linus Torvalds in initiating Linux,
Raymond copied Torvalds (global change) approach in these ways:

25

The kernel is a component in a working Linux system. The kernel is the core of an operating system.

A distribution of Linux is a complete Linux system.
26

Fetchmail
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•

I released early and often (almost never less often than every ten days, during periods
of intense development, once a day.)

•

I grew my beta list by adding to it everyone who contacted me about fetchmail

•

I sent chatty announcements to the beta list whenever I released, encouraging people
to participate

•

I listened to my beta testers, polling them about design decisions and stroking them
whenever they sent in patches and feedback.

According to Raymond this immediately worked. From the beginning of the project he
received bug reports of high quality. He got thoughtful criticism and even fan mail. This lead
to Raymond’s observation: “If you treat your beta-testers as if they’re your most valuable
resource, they will respond by becoming your most valuable resource.” (Raymond 1999:46).
Raymond‘s focus was on how to attract other programmers. Of course this is part of the initial
stage. We will keep his observations in mind when reviewing the initial Debian stage.
The second component of the initial stage is not very much explored by Schweik et al. (2002).
They say that the development of an initial product for others to build upon — what we might
call the project core, or kernel is important. For example, Torvalds developed the kernel of
the Linux operating system largely on his own and then, once he felt that it was ready to be
shared, he made the kernel source code available on the Internet, and encouraged others to
help improve it. The announcements are very important to attract developers27.
Encouragements to participate are equally important. Haggenet al. also recognize the
importance of building a community of developers and users for the project to proceed. “One
of the most important management issues at the beginning of the project is the promotion [of
this project].”
A good design and the concept of modularity is the third critical component in this first stage
of OS development28. Modularity makes it possible for programmers to work in parallel.
“With a modular design, multiple programmers (perhaps unknown to one another) can be
working to build new functions into the same module. Modularity also allows development to
continue thererby avoiding a situation where the impact of one person's enhancements to a
module lead to problems with the work in some other module.” (Schweik et al., 2002). This
27

Remark from Debian expert: what you refer to is called: “bootstrapping” of a project. Planting a seed
around which a project can grow.
28

Remarked by the expert: Modularity as a software engineering principle is connected to different
qualities of software and the software engineering process which can be found in the literature about
software engineering (http://infosys.tuwien.ac.at/se-book/, You have to think about qualities like:
maintainability, repairability, evolvability, reusability, portability, understandability, interoperability,
etc.
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modularity also enables the project leader to keep better control over the project when the
work progresses (in complexity). "The easiest way to get coordinated behavior from a large,
semi-organized mob is to point them at a known target" (Schweik et al. 2002:5). A concrete
vision and a strategy for the future coupled with a modular structure helps to recruit others
into the project.” However, we doubt whether or not most of the initiators like for example
Linux Torvalds, knew where they were heading for let alone that Thorvalds could forsee that
Linux would grow so famous29. In the Debian project we will find out if this clear vision was
available in the initial stage.
In sum, according to Schweik et al. (2002): Stage 1 of the OS lifecycle requires one or several
motivated individuals who have an idea for a project that fills in a need many others have as
well. The initiators have to pay significant attention into product design (e.g. modularity) and
the development of an initial project kernel that shows some promise, in order for other
virtual members to join in.

5.4.2 Stage 2: Going "Open"
Stage 2 requires closer attention to team communication and approaches for participant
recruitment. A point that was difficult to research according to Schweik et al. (2002) is the
design of the project governance structure and rules outlining day-to-day operations, and
collective-choice and constitutional-choice mechanisms. “Understanding the governance
structure and institutional designs of cases from publicly available online material is difficult.
This could be because governance structures are not formally documented, or because they
are documented in locations not in the public domain.” In the Debian case the governing
mechanism and the institutional design are documented on the public mailinglist. In chapter 2
we already explained that this extensive documentation (high degree of an organizational and
communication structure) was one of the reasons to choose the Debian project over other OSS
projects. According to Schweik et al. in this going open stage, the initiator of the projects
decides to follow the OSD licensing principles

and selects a particular license for the

product. Five factors need to be considered in this stage:
1. Project/product credibility;
2. Adequate communication systems;
3. Suitable version control systems;
http://www.wired.com/wired/5.08/linux_pr.html Linus says he never intended to create a kernel, the
part of an operating system where the real processing and control work is done. Instead, a purely
practical need to read Usenet newsgroups drove him to modify those first two trivial processes. "At
some point," he recalls, "I just noticed, Hey, I almost have this functionality."
29
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4. Effective recruitment strategies;
5. Appropriate project governance structures and institutional designs.

Project and Product Credibility. Schweik et al. (2002) studied the work of Raymond in his
Halloween documents and identified the key criteria for a project to be credible for others:
“(1) there needs to be at least a handful of enthusiastic "core developers" already interested in
the project; (2) the project has "plausible promise," both technically and sociologically (i.e.,
the kernel can evolve into something very good with a little effort, and that the people in the
core developer community are enthusiastic and of high reputation); (3) the project or product
is something that will attract interest and is innovative; (4) the project is important and
deployable for a (future) large number of developers; and, (5) the right amount of the problem
has already been solved before it becomes "open." Within Debian we will find that the
initiator had done some pre-work but left room for debate and changes for programmers to
join. If everything would have been fixed beforehand this would have turned programmers
off; since potential developers would be turned into "testers" — a task many programmers
find uninteresting
Adequate Communication Mechanisms. “Coordination of an OSS team is extremely
dependent on Internet-native forms of collaboration. Typical methods employed run the full
gamut of the Internet’s collaborative technologies” (Halloween 1 document:14):

•

E-mail Lists

•

Newsgroups

•

24 x 7 monitoring by international subscribers

•

Websites

This is a rather general description which we will extend with the following division. Since
the medium is not the message, but the medium needs to be a suitable conduit for the message
to have impact, we can divide the systems into systems for: (a) “Free form” discussions (for
instance mailinglists, IRC channels), (b) Strongly structured discussions (bug tracking
systems within Debian, or more general the trouble ticketing at helpdesks), and (c)knowledge
based discussions (Wiki platform, http://www.wiki.org).
Schweik et al. (2002) identified several Web systems which are available to support
collaboration on OS projects30. Sourceforge.net, for example, advertises itself as the "largest
30

Remark from expert: Slashdot, Sourceforge, freshmeat and newsforge are all a part of OSDN (Open
Source Development Network, Inc.). OSDN is the most dynamic community-driven media network on
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open source development website (Sourceforge.net, 2002). This site provides free project
hosting services, which include version management, problem tracking, project management,
backing-up facilities, and various communication tools such as mailinglists and Web
discussion forums. Another Web site undertaking a similar mission with a different design
approach

is

http://www.freshmeat.net/.

Other

sites,

such

as

http://slashdot.org/,

http://www.osdn.com/, and http://www.newsforge.com/ have emerged in recent years to
enhance communication and provide news and information to the general OS community.
“And with all the development happening on the Internet, and all the tools being found there,
if you have a problem with something, you have a large community to help you (and
ultimately you can even e-mail the primary developers themselves, although for
understandable reasons “us developers” tend to be pretty busy doing other things and are
sometimes insensitive to a single user’s needs ;)31”
Effective Recruitment Strategies. When an initiator decides to open up his project, he has to
choose a platform for announcing his project and reaching as many readers. Nowadays one
can find central websites for project hosting. For instance, Surgeforge.net provides a "project
help wanted" option at their main menu for people to post requests for participation in noncommercial, volunteer projects.
On http://www.debian.org/devel/wnpp one can find packages or projects that need help or
attention from other people in the community. In the Debian case we will see that the initial
(non-official) pre-posting from initiator Ian Murdock was on a discussion list. We will go
over this later in the Debian case.
Appropriate Governance/Institutional Designs. Schweik et al. (2002) make clear that there
has not been much attention to the governance and institutional designs of OSS projects.
However, they think that those designs include critical variables for the success or failure of
the different projects. The work by Markus et al. (2000) outlines a few different Open-Source
Governance models. So et al. also discuss different governing mechanisms, for instance a
mechanism to judge which piece of contribution to be accepted or rejected has to be
established. So et al. (: 4) identify two different authority systems. “If the benevolent dictator
system is adopted, a maintainer is that person who makes final judgments on decisions of the
project. If an autocratic system is adopted, a membership system has to be setup to distinguish
between developers and non-developers and it may also involve a voting system for decision-

the Web. OSDN publishes two world-renowned networks of Web sites: the OSDN technology
network, and the MediaBuilder network. OSDN delivers more than 160 million page views and reaches
9 million unique visitors per month. OSDN was founded by VA Linux.
31

http://www.firstmonday.dk/issues/issue3_3/torvalds/index.html
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making.” Markus et al. (2000) have also identified different authority systems and different
dispute resolutions in different OSS projects. Markus et al. state that Open Source project
exhibit “four interrelated coordination mechanisms: managed membership, rules and
institutions, monitoring and sanctioning, and reputation. By means of interaction of such
governance mechanisms, open source projects can stay on track despite their obvious
potential for chaos.” (2000:21). Markus et al. describe the differences between Open Source
projects in managing membership. The managing of the membership of open source project
works in conjunction with rules and institutions (such as how members and leaders are
chosen) and with monitoring and sanctions (such as a dispute-resolution processes and the
ability to expel members). An interesting aspect of rules and institutions that differs per open
source communities, are the procedures for discussing and voting on important issues. Also
the sanctions and conflict-resolution mechanisms vary over the different communities.
Markus et al. discuss four different Open-Source Governance models, referring to the Apache
community, the Debian Project, Perl and Mozilla. Markus et al. discuss two important aspects
of the governance models: the leadership aspect and the dispute resolution. We will
investigate the governance structures of Debian (e.g. governing body, leadership, dispute
resolution, voting, sanctioning rules and institutions), and especially on how this structure
influences/structures/guides/enables communication and cooperation.

5.4.3 Stage 3 Growth or decline
“At Stage 3, projects can grow with new membership, remain stable with about the same
number of participants as they had before going open, or they can gradually die from a lack of
participant interest.” (Schweik et al.2002:10) The willingness of people to continue to
cooperate in a particular project is related to the progress that is made, and related to the
components of Stage 2 — credibility, communication systems, version control, recruitment
strategies, and project governance.
“I really don’t think you need all that much “quid pro quo” in programming – most of the
good programmers do programming not because they expect to get paid or get adulation by
the public, but because it is fun to program. A lot of people enjoy just the interaction on the
internet, and the feeling of belonging to a group that does something interesting: that’s how
some software projects are born32 ”.
Mockus et al.(2000) found evidence that many developers will be more likely to join an open
source project in the beginning (or during take-off) than at the end, as development will be

32

http://www.firstmonday.dk/issues/issue3_3/torvalds/index.html
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more highly regarded than maintenance and the influence on the whole project can be greater
if joined early on. Recruiting new members to the community is an essential part of stage 2
and of course it will be extremely important for stage 3 as well. New members will have to
find motivation and stay members. The components of stage 2 are important factors that can
stimulate the motivation. Hertel et al. (2002) pointed out that in their discussions within the
Linux kernel community two main motive classes of OSS developers were suggested: (a)
intrinsic motivation ("fun to program") and personal challenges to improve existing software
for own needs, and (b) social comparison motives such as competition with other developers
(either within OSS projects or between OSS projects and commercial software projects)
and/or the interest to build a reputation that might be helpful for their occupational career (see
also Hars & Ou, 2002). In our case study we will try to identify factors that have been
stimulating or limiting the membership of Debian.

5.5 Debian
In our Debian case we will go over the different stages distinguished above to examine the
conditions for cooperation in every stage of the project. Special attention will be paid to
leadership issues, commitment, coordination mechanisms, information sharing and technical
information systems and the usage of these systems.

5.5.1 Debian: Project Initiation/the Past
“In 1993, when Ian Murdock decided to start an Open Source distribution33 that would always
be free, he found a group of like-minded people to work with him. The question of freedom
was important to Murdock, as will appear later from his first e-mail message about Debian. It
started as a small, tightly-knit group of free software hackers, and gradually grew to become a
large, well-organised community of developers and users”

(Varghese, 2003). This text

basically refers to the three stages as explained earlier. Ian Murdock was the initiator of stage
1. In stage 2, after his official announcement of the Debian project a group of people decided

33

From the Jargon file: A software source tree packaged for distribution; but see kit. Since about 1996
unqualified use of this term often implies ‘Linux distribution’. The short form distro is often used for
this sense. Ray Dassen (interviewed Debian member) formulated a definition of a distribution as
follows: coherent collection of software in a form or forms geared towards ease of installation and
maintenance of complete systems. Distributions typically support one or more forms of installation
media such as CD-ROMs, DVDs, floppies and supply a basic set of "core" programs in binary
(executable) form from which a complete system can be installed or built. Some distributions are
geared towards general computing use (e.g. Mandrake Linux, Debian GNU/Linux, Fedora Linux),
while others are primarily developed for particular areas of use (e.g. "a firewall distribution."
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to cooperate in this project. Eventually, more and more people were joining Debian and
started to evolve into a real community. Let’s start from the beginning.
Debian/GNU Linux is the largest Linux distribution that exists. Debian is not a commercial
entity but rather a non-commercial organization run by volunteers. There is basically no
commercial advertising for Debian. With just an Internet connection you can download
Debian and install it with no strings attached and that is why the term Open software is used,
since Debian has everything to do with the freedom to modify, enhance and change the
software as pleased. For the history of Debian we will use the work of Lameter (2002) and the
Debian website. (http://www.debian.org)
According to Lameter (2002) Debian was founded by an initiative of the Free Software
foundation. Legend has it that Richard Stallmann was concerned about the rise of commercial
Linux distributions (SLS, Slackware34) and wanted to make sure that a completely free (as in
freedom, however also as in Free Speech, not in Free Beer!35) Linux distribution would come
into being. He offered a grant for someone to develop a Linux distribution that would be done
in the spirit of the Free Software Movement and where all software would be available under
licensing of the Free Software Foundation. Ian Murdock responded to this ad he saw in a
magazine. The project was officially founded by Ian Murdock on August 16th, 1993. Murdock
began developing a Linux distribution and named it Deb-ian after the first names of his wife
DEBorah and himself. Murdock intended Debian to be a distribution which would be made
openly, in the spirit of Linux. In the Debian Manifesto36, written by Ian Murdock one can read
what Debian was to be and why it was constructed37.
“Debian Linux is a brand-new kind of Linux distribution. Rather than being developed by one
isolated individual or group, as other distributions of Linux have been developed in the past,
Debian is being developed openly in the spirit of Linux and GNU. The primary purpose of the
Debian project is to finally create a distribution that lives up to the Linux name. Debian is
being carefully and conscientiously put together and will be maintained and supported with
similar care. It is also an attempt to create a non-commercial distribution that will be able to
effectively compete in the commercial market. It will eventually be distributed by The Free
Software Foundation on CD-ROM, and The Debian Linux Association will offer the
distribution on floppy disk and tape along with printed manuals, technical support and other
34

Remark
made
by expert: Red
Hat was
not founded at
that
point,
http://redhat.com/mktg/rh10year/1994. Marc Ewing created his own distribution of Linux, which he
names Red Hat. Released in October, It became known as the Halloween release.

35
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http://www.gnu.org/philosophy/free-sw.html
http://www.Debian.org/doc/manuals/project-history/ap-manifesto.html

37

See:
http://depts.washington.edu/sacg/facilities/workshops/networking/linux_install/distributions.shtml: The
many faces of Linux
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end-user essentials. All of the above will be available at little more than cost, and the excess
will be put toward further development of free software for all users. Such distribution is
essential to the success of the Linux operating system in the commercial market, and it must
be done by organizations in a position to successfully advance and advocate free software
without the pressure of profits or returns.”
In his manifesto Ian Murdock explains why he started with the Debian project: “Distributions
are essential to the future of Linux. Essentially, they eliminate the need for the user to locate,
download, compile, install and integrate a fairly large number of essential tools to assemble a
working Linux system. Instead, the burden of system construction is placed on the distribution
creator, whose work can be shared with thousands of other users. Almost all users of Linux
will get their first taste of it through a distribution, and most users will continue to use a
distribution for the sake of convenience even after they are familiar with the operating
system”. Thus, distributions play a very important role indeed. Despite their obvious
importance, distributions have attracted little attention from developers. There is a simple
reason for this: they are neither easy nor glamorous to construct and require a great deal of
ongoing effort from the creator to keep the distribution bug-free and up-to-date. It is one
thing to put together a system from scratch; it is quite another to ensure that the system is
easy for others to install, is installable and usable under a wide variety of hardware
configurations, contains software that others will find useful, and is updated when the
components themselves are improved… This is a bad combination indeed, as most people
who obtain Linux from these "distributors" receive a bug-ridden and badly maintained Linux
distribution. As if this wasn't bad enough, these "distributors" have a disturbing tendency to
misleadingly advertise non-functional or extremely unstable "features" of their product.
Combine this with the fact that the buyers will, of course, expect the product to live up to its
advertisement and the fact that many may believe it to be a commercial operating system
(there is also a tendency not to mention that Linux is free nor that it is distributed under the
GNU General Public License). To top it all off, these "distributors" are actually making
enough money from their effort to justify buying larger advertisements in more magazines; it
is the classic example of unacceptable behavior being rewarded by those who simply do not
know any better. Clearly something needs to be done to remedy the situation.”
Ian Murdock was determined to remedy the above-sketched situation. He explains very well
why he cannot cure this on his own and why he needs the help of other programmers:
“The Debian design process is open to ensure that the system is of the highest quality and
that it reflects the needs of the user community. By involving others with a wide range of
abilities and backgrounds, Debian is able to be developed in a modular fashion. Its
components are of high quality because those with expertise in a certain area are given the
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opportunity to construct or maintain the individual components of Debian involving that area.
Involving others also ensures that valuable suggestions for improvement can be incorporated
into the distribution during its development; thus, a distribution is created based on the needs
and wants of the users rather than the needs and wants of the constructor. It is very difficult
for one individual or small group to anticipate these needs and wants in advance without
direct input from others.”
The grant ran out after a while and Ian gradually dropped out of the Debian Project. The
creation of Debian was sponsored for one year (November 1994 to November). It is not clear
whether Murdock left Debian because of the fact the grant was finished or that there were
other reasons. One of the interviewees remarked that Ian Murdock was still a student at that
time, just married and focused on having a family, so not an ideal situation to invest a lot of
time in a project without revenues38.
If we look at the first mailinglist posting from Ian Murdock, which was posted on 16-08-1993
on a mailinglist named comp.os.linux.development, we see that he is announcing a new
release in the Debian development. Ian Murdock posted his intentions to the Usenet in August
of 1993 and immediately found outside interest in his idea, including that of the Free
Software Foundation, the creators of much of the core software of all Linux-based systems.
Murdock credits this early interest as being pivotal to the acceptance of Debian into the free
software world39. Here we refer back to the three stages and add this early interest from the
Free Software Foundation as important point in the first stage of project initiation as
identified by Schweik and Semenov (2002).
When we go over this mail we find a few interesting points that relate to stage 1 of Schweik’s
et al. (2002) development cycle. In the boxed text we will highlight the points and refer to
them under this citation40. We have eliminated some pieces of the message since they were
too technically oriented; we only want to emphasize the factors that influence stage 1.

38

See also section 8. Remark from expert: Ian started working with Debian again, because of this work
with Progeny.

39

http://people.Debian.org/~psg/ddg/node10.html

40

For the full version of this text go to the following link:
http://groups.google.com/groups?selm=CBusDD.MIK%40unix.portal.com&oe=UTF-8&output=gplain
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From:Ian A Murdock (imurdock@shell.portal.com)
Subject:New release under development; suggestions requested
Discussions:comp.os.linux.development
Date:1993-08-16 06:09:59 PST

This discussion contains only one message
View: Original Format

Fellow Linuxers,
This is just to announce the imminent completion of a brand-new Linux release, which I'm calling the
Debian Linux Release. This is a release that I have put together basically from scratch; in other words,
I didn't simply make some changes to SLS and call it a new release. I was inspired to put together this
release after running SLS and generally being dissatisfied with much of it, and after much altering of
SLS I decided that it would be easier to start from scratch. The base system is now virtually complete
(though I'm still looking around to make sure that I grabbed the most recent sources for everything),
and I'd like to get some feedback before I add the "fancy" stuff.
Please note that this release is not yet completed and may not be for several more weeks; however, I
thought I'd post now to perhaps draw a few people out of the woodwork. Specifically, I'm looking for:
1) someone who will eventually be willing to allow me to upload the release to their anonymous ftpsite. Please contact me. Be warned that it will be rather large :)
2) comments, suggestions, advice, etc. from the Linux community. This

is your chance to suggest

specific packages, series, or anything you'd like to see part of the final release.
………..Suggestions along that line are also welcomed.
9) Lots more, but I'll detail later...
Anyway, I'll provide more specifics in a week or so after I receive enough replies.
Please, all replies by mail. I'll post a follow-up. If you wish to discuss this in the newsgroup, please
don't turn it into a flamewar. :)
Until later, Ian
Ian Murdock Internet: imurdock@shell.portal.com
The Linux Warehouse

Murdock posted his announcement in order to try and reach out for a small group of
motivated individuals who had ideas for the project. He made his announcement sound
interesting by using some jokes in his posting and by pointing out why Debian would be such
a wonderful and promising project. "When you start community-building, what you need to be
able to present is a plausible promise. Your program doesn't have to work particularly well. It
can be crude, buggy, incomplete, and poorly documented. What it must not fail to do is
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convince potential co-developers that it can be evolved into something really neat in the
foreseeable future.41” (Raymond, 2000:1)
“Like any area of endeavor, OS projects are initiated because one or more people realize that
there is a computing-related problem or challenge left unfilled, and for one or more reasons,
they decide to take it on.” (Schweik et al. 2000:15). Ian Murdock started the Debian project
from scratch after being dissatisfied with the SLS release42. Motivations, and a new Debian
release are two important parts of this first stage of an OS project. Ian Murdock wanted to
“draw a few people out the woodwork”, and had put down a request for comments,
suggestions and advice. This is another important component of the initiation stage. Ian
Murdock made clear that he was developing an initial product for others to build upon. An
issue related to stage 1 in the cycle is the modularity in the project. Ian Murdock explains:
“The nice thing about Debian in this respect is that it's modular. The package concept lends
itself very well to modularity. That was the whole reason behind basing Debian on packages.
I wanted others to be able to contribute to Debian, to participate in the development process,
and breaking the system into modular packages seemed the best way to enable that. 43”
Other distributions have adopted the package concept by now too, but most of them still tend
to be arranged as complete, take-it-or-leave-it systems. Debian is more of a collection of
packages that can form a complete system, custom-tailored just the way you want it. So,
because of the package concept, the resulting modularity, and the "collection of packages"
approach44 to constructing the system, it's very easy for someone to take just those parts of
Debian that he needs and build value from them.45”
Murdock made clear that he was working on a draft release that what was virtually ready,
however he was waiting for comments about the ‘fancy’ stuff. He asked people to reply by email, this is why there were no other postings on this subject. We assume the replies went to
his personal e-mail address. Murdock made clear he would post a follow up after receiving
enough comments. This is still part of stage 1, since his follow-up was not yet the official
announcement of the Debian project.
41

E.Raymond http://www.catb.org/~esr/writings/cathedral-bazaar/cathedral-bazaar/ar01s10.html

42

A remark made by the expert: it is interesting to compare the remark from Ian with the one from
Patrick Volkerding, the developer of Slackware. Volkerding worked with SLS and tried to fix it at the
same way SLS was developed, namely with only ONE developer. Ian looked at the cause of the
problems in SLS: a distribution is too complex to be handled by only one person. That is why Ian
started from scratch on the basis of a new, opener development model: Debian.

43

Interview with Ian Murdock at http://slashdot.org/article.pl?sid=00/07/27/1526236

44

Expert’s remark: this is still very important, just look at Bdale’s flavor subprojects, Debian-based
distributions (Progeny, Corel/Xandros) and Bruce Perens’ vision about Debian as the common Linux
base system.

45

Interview with Ian Murdock at http://slashdot.org/article.pl?sid=00/07/27/1526236
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His follow-up was posted on the same mailinglist on the 27th of August in 1993. In this
follow-up he provided a status report of the Debian project. It makes clear that Murdock
received feedback from developers, and probably he received numerous e-mails since he
apologized for the fact he could not reply them all. In this posting he is trying to reach the
whole Linux community, since he is not referring to specific members or groups. “I just
wanted everyone to know…” By apologizing (again) for the fact he has been busy, he is
creating an informal sphere around this posting. He is asking people to “please tell me” things
about technical issues. “Please help me out.”
From interviews we have learned that this approach works the best in the OSS world. When
people are too demanding, the probability that others will help are almost zero46. Back to
Murdock’s follow-up posting. He makes it clear that he wants Debian to be a cooperative
distribution. He immediately waves away his role as a leader by telling everyone that he will
only serve as a coordinator. Of course, acting as a dictator or simply a leader is not
appreciated by everyone in the Hacker culture.
In stage 2 we will see that Debian has evolved into a very democratic project in its
governance structure, unlike Linux, which has Linus Torvalds, who has the final say over the
kernel and is an authority above all other members. Murdock’s wish and aim to make Debian
a team effort also becomes clear out of his final phrase that he wishes that everyone interested
in joining the team should drop him a line.
From: Ian A Murdock (imurdock@shell.portal.com)
Subject: Debian: a brief status report
Newsgroups: comp.os.linux.development
Date: 1993-08-27 08:22:14 PST

View: Complete Thread (3 articles)
Original Format

“First of all, I'd like to thank everyone who dropped me a line with comments and suggestions. I'm
sorry that I didn't have time to respond to them all, but there was simply no way for me to do so and
make progress on the Debian release at the same time :)
I'm going to keep this brief, but I just wanted everyone to know how things were going. Sorry I've
been so quiet for the last few weeks, but I've been extremely busy (to say the least). First of all, two
requests:
46 A nice example comes from the work of Peter Wayner (2000). He describes a request from a new
member of a development list named WINE. This member wrote: “I think the WINE development
team should drop everything and work on getting this program to work …” This new user wanted a
new feature to be developed by the WINE developers for his personal use. As Peter Wayner (2000: 22)
puts it: “The new user…soon got a rude awakening. Adam Mohr, a German programmer wrote back:
“Instead of suggesting the WINE team to “drop everything” in order to get a relatively minor thing,
like PMP300 to work, would you please install WINE, test it, read documentation/bug reports and post
a useful (emphasis added) bug report here?...”
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1) I have a generic IDE controller and drive, so if there are kernel patches for your SCSI board that are
not yet a part of the standard kernel then please let me know. Please tell me the *exact* name of the
package and it's *exact* location. I will patch the bootdisk kernel with all available SCSI patches to
ensure that as few people as possible have trouble with the initial install. I don't keep up with SCSI
developments so please help me out. :)
2) Would everyone prefer a distribution in 'package' format (i.e. base.tgz, bin.tgz, etc.) or 'disk' format
(i.e. disk1, disk2, etc.)? The latter 'disk' format would consist of Linux disk images that would need to
be either rewritten (under DOS) or add'ed (under UNIX). I would personally prefer the latter, but if
everyone else likes the 'package' format then I will use it instead. The 'series' format, ala SLS and
Slackware, will not be used. Please let me know what you would prefer.
I would like to point out here that I would like this distribution to develop in the same way as much of
the rest of Linux has developed. In other words, I want everyone to *contribute* to this effort and not
simply use something that one man or team has put together. This distribution will be improved by the
Linux community as a whole, and I will simply serve as the coordinator of the effort.
For this reason, the first release of the Debian distribution will only be a TESTING release. It will be
available to everyone who wants it (the exact location will be disclosed when an official announcement
is made on c.o.l.a.), but I strongly recommend that anyone who does not want to be involved in its
initial development wait until Debian has left the TESTING phase. Please remember that I started this
release from scratch and that thus far only a few others have seen it. I want to get some input and make
some changes before I deem the distribution suitable for the 'end-user'.
Anyway, that's all for now. Keep an eye out for an official announcement on c.o.l.a. at the beginning of
next week. Please drop me a line if you're interested in 'joining the team'.
See you on c.o.l.a., Ian
Ian Murdock Internet: imurdock@shell.portal.com
The Linux Warehouse”

5.5.2 Stage 2 — Going Open: the Present
When Ian Murdock felt that Debian was ready to be shared, he made the official
announcement on the Internet, and encouraged others to help improve it. On September the
2nd Murdock officially announced the Debian project. This announcement was made on the
same Linux newsgroup (c.o.l.a = comp.os.linux.development newsgroup) he also posted his
two earlier postings about Debian. However in this official posting he released the name of
the Debian mailinglist which should be used for the project47.
47

http://groups.google.com/groups?selm=263p24%244ba%40samba.oit.unc.edu&oe=UTF8&output=gplain
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“I'd like to announce the creation of the DEBIAN channel on the linux-activists mailinglist.
To join, send mail to linux-activists-request@niksula.hut.fi with the following as the first line
of the message body: X-Mn-Admin: join DEBIAN. For further instructions on using the
mailinglist please refer to the Linux FAQ.”
Here follows the first official announcement made by Ian Murdock.
“What is "Debian,” anyway?
Debian is a brand-new kind of Linux distribution. Instead of being developed by one isolated
individual or group, Debian will be developed by its *users* in the tradition of the Linux
kernel and other critical components of the Linux system48. In this way I hope that it will
eventually develop into a powerful yet flexible product just as Linux in general has done
under the same development philosophy. Although the first release of Debian is still
undergoing testing and is not yet publically available, the amount of interest that my few
posts to the newsgroups has generated has been encouraging. It was suggested to me that I
create a Debian channel to allow open discussion on the topic, and so I have. I invite all
interested to join the channel and become a part of the Debian project. As soon as Debian is
made publically available the channel will become the center of communications for the
project: bug reports, discussion concerning developing and improving the distribution and
the organizational center of development in general.
For now, however, it will serve as a way of bringing everyone together, hopefully. I would
like to begin organizing what I have been generally referring to as "the Debian project"; how
will the development be organized, who will be coordinating specific efforts within the project
(such as someone in charge of the uucp packages, for example), what kind of features should
eventually be implemented in the release, what software should be included, and so on. I have
received some excellent suggestions since my initial post to c.o.l.a., and I'd like to generate
some discussion based on these suggestions and more. If you contacted me earlier then you
might think about joining and submitting your ideas to everyone. Any idea, suggestions,
offers to contribute, etc. will be welcomed on the DEBIAN channel. Anyway, that's it for now.
The first release of Debian is actually done, but I'm trying to test it as thoroughly as possible
before its first public release, so hang in there everyone! Thanks, Ian”
This official announcement brings us to stage 2 in the cycle of OSS projects. Stage 2 requires
an understanding of the governance structure and institutional designs of Debian (See also
Von Hippel & Krogh 2003). Ian Murdock decided to follow the Open Source Developers

48

Comment made by Expert: Ian gives a very good reason why people would be interested in Debian.
People can resist the “establishment” of distributions like SLS/Slackware and MCC interim.
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licensing principles; he made the decision to follow the GNU49 General Public License
(GPL)50. (Debian GNU/Linux is a strong supporter of free software. Since many different
licenses are used on software, a set of guidelines, the Debian Free Software Guidelines
(DFSG) were developed to come up with a reasonable definition of what constitutes free
software. Only software that complies with the DFSG is allowed in the main distribution of
Debian)51. The Debian developers of the Debian GNU/Linux system, have also created the
Debian Social Contract52. “The Debian Free Software Guidelines (DFSG) are part of the
contract. Initially designed as a set of commitments that they agreed to abide by, they have
been adopted by the free software community53 as the basis of the Open Source Definition54.”
Even more important to our case are the five additional components, described by Schweik
and Semenov (2002). We will concentrate on the project governance structures and
institutional designs. Our main emphasis will be on the linkage between the governance
structure and the communication and collaboration patterns. In this stage 2 the
communication between developers becomes important. What Murdock did -putting up a
mailinglist- is quite common for OS projects. Communication within the community is
handled through e-mail, mailinglists and sometimes web-based discussion forums.
Face-to-face meetings are not common in the first two stages of this cycle. We had to build up
an understanding of the governance structure and institutional designs of the Debian project
from publicly available online material and interviews. Unlike Schweik and Semenov (2002)
we had the advantage that the Debian governance structures, unlike other OS projects, have
been formally documented, and are publicly accessible. The social norms had to be captured
through interviews. Altogether, these formal rules and informal social norms are important
components of collaboration and communication within the teams. Before describing the
governing bodies and rules of the Debian project, we will describe the timeline in this 2nd
stage. The governing bodies will be linked to this time frame. Information about this timeframe was derived from http://people.Debian.org/~psg/ddg/ and the Debian website in

49

GNU is a recursive acronym for "GNU's Not Unix"; it is pronounced "guh-NEW".) Variants of the
GNU operating system, which use the kernel Linux, are now widely used; though these systems are
often referred to as "Linux", they are more accurately called GNU/Linux systems.
50

http://www.gnu.org/copyleft/gpl.html

51

http://www.Debian.org/intro/free.en.html

52

http://www.Debian.org/social_contract.en.html

53

Remark made by the Expert: An important part of the free software community is not happy with the
term "open source": "open source" is, intentionally used in order to sell the concept to business, trade
and industries, which was difficult while using the phrase “free software”. “Open Source” focuses on
the practical advantages, where as “free software” emphasizes the philosophical background. See:
http://www.gnu.org/philosophy/free-software-for-freedom.html.
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http://www.Debian.org/social_contract.en.html
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general55. We decided to use an overview of Debian releases to organize the timeframe. Table
5.1 provides an overview of Debian releases. Lameter (2002) remarks about these releases: “I
just hope that you are not surprised by these numbers. Debian releases are named after
characters from the movie Toy Story. The successor to Ian Murdock was Bruce Perens who
used to work for Pixar the company that had made the movie. 0.93R6 was released under Ian
Murdock and therefore it does not have such a name. Buzz was the initial release with a 2.0
Linux Kernel.”

Overview of Debian Releases
Version

Year Packages Developers Arches56 Milestones

0.93R6

1995 250

60

2

First port to the m68k arch
ELF and Linux 2.0 Kernel. The

1.1 (Buzz)

1996 474

90

2

number of maintainers here is an
interpolation

1.2 (Rex)

1996 848

120

2

1.3 (Bo)

1997 974

200

2

2.0 (hamm)

1998 1500

400

2

GLIBC
Add Alpha / SPARC Architectures.

2.1 (slink)

1999 2250

410

4

The Apt tool is included. Work on
Hurd

begins.

The

number

of

maintainers is an interpolation.
2.2 (potato)

2000 3900

450

6

3.0 (woody)

2002 9000

1000

11

Add Power PC / Arm architectures
Debconf

and

more

architectures

(S/390 IBM Mainframe)

Table 5.1. (Lameter 2002:2.)

Lameter (2002) did not include the early years of Debian in this table, presumably because
1995

was

the

first

release

year

according

to

Lameter.

However

from

http://www.debian.org/intro/free.en.html we learn that, “through fall and winter of 1993, the
development of Debian proceeded through several internal releases, culminating in the public
55

http://www.Debian.org

56

“Arch” is the informal abbreviation (hardware) architecture.
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release of Debian 0.91 in January of 1994. Debian 0.91 gave its first glimpse of the Debian
philosophy in action. By this time, a dozen or so people were involved in development,
though Ian was still largely packaging and integrating the releases himself. After this first
public release of Debian, attention was turned toward developing the package system called
dpkg. A rudimentary dpkg existed in Debian 0.91, but at that time this was mostly used for
manipulating packages once they were installed, rather than as a general packaging utility. By
the summer of 1994, early versions of dpkg were becoming usable, and other people besides
Ian began to join in the packaging and integration process by following guidelines that
explained how to construct packages that were modular and integrated into the system
without causing problems. By the fall of 1994, an overloaded Ian Murdock, now coordinating
the efforts of dozens of people in addition to his own development work, transferred
responsibility of the package system to Ian Jackson, who proceeded to make many valuable
enhancements, and shaped it into the current system. After months of hard work and
organization, the Debian Project finally made its first distributed release in March of 1995,
Debian 0.93 Release 5. Debian 0.92 had never been released, and Release 1 through Release 4
of Debian 0.93 had been development releases made throughout the fall and winter of
1994”57.
By this time, the Debian Project, as it had come to be called, had grown to include over sixty
people. In the summer of 1995, Ian Murdock transferred responsibility of the base system, the
core set of Debian packages, to Bruce Perens, giving Ian time to devote to the management of
the growing Project. Work continued throughout the summer and fall, and a final all-out
binary format release, Debian 0.93 Release 6, was made in November of 1995 before
attention turned to converting the system to the ELF binary format. Ian Murdock left the
Debian Project in March of 1996 to devote more time to his family and to finishing school;
Bruce Perens assumed the leadership role, guiding the Project through its first ELF release,
Debian 1.1, in June 1996.” At this point we can follow the table provided by Lameter (2002).
We can now observe issues regarding the government structure of Debian.

57

Remark made by Expert: Stating all this, it is important to explain why there has never been a 1.0
release. (What should have been 1.0 was placed as a "1.0" dir at the FTP site and was accidentally
copied on a CD by one of the big CD publishers (InfoMagic) like it was a real release. Since then they
decided to use Toy Story names as code names as long as a release was not finished yet and only gets a
version number when the release is really brought to the market.
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5.6 Leadership Elections
Debian has had several leaders since 1993. In the constitution58 section 5, the role of the
project leader is described. The project leader has various powers, The Project Leader may:
1. Appoint Delegates or delegate decisions to the Technical Committee. The Leader
may define an area of ongoing responsibility or a specific decision and hand it over to
another Developer or to the Technical Committee. Once a particular decision has
been delegated and made the Project Leader may not withdraw that delegation;
however, they may withdraw an ongoing delegation of particular area of
responsibility.
2. Lend authority to other Developers. The Project Leader may make statements of
support for points of view or for other members of the project, when asked or
otherwise; these statements have force if and only if the Leader would be empowered
to make the decision in question.
3. Make any decision which requires urgent action. This does not apply to decisions
which have only become gradually urgent through lack of relevant action, unless
there is a fixed deadline.
4. Make any decision for whom no one else has responsibility.
5. Propose draft General Resolutions and amendments.
6. Together with the Technical Committee, appoint new members to the Committee.
(See §6.2.)
7. Use a casting vote when Developers vote. The Project Leader also has a normal vote
in such ballots.
8. Vary the discussion period for Developers' votes (as above).
9. Lead discussions amongst Developers. The Project Leader should attempt to
participate in discussions amongst the Developers in a helpful way which seeks to
bring the discussion to bear on the key issues at hand. The Project Leader should not
use the Leadership position to promote their own personal views.
10. Together with SPI, make decisions affecting property held in trust for purposes
related to Debian.
We will name all the persons that ran for the elections in becoming a project leader and focus
a bit more on two of them. Of course, every one of them is interesting to focus on, since all
58

http://www.Debian.org/devel/constitution.en-gb.html
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had a different leadership style and all brought their unique things into the Debian
community. From interviews we learned that Debian has been organized in many different
ways. There have been experiments in leadership style. In the beginning when there were
only a few people in Debian involved, it worked with a dictating leader. However, when
Debian was expanding this dictating style did not work anymore, Debian ran into managerial
problems. That is why Debian arranged leadership elections. These elections also grew in
time, from simple plain text mission statements on personal election platforms to election
debates on IRC channels. One of the interviewees describes the role of the project leader as
follows: “The role of the project leader becomes much more formal. You have to see it as a
Monarchy: you become a King through hereditary succession; you have to become the image
of Debian. However, the rest of your tasks are outsourced (for example by the government).
However, despite this formal role, Debian is still a herd of cats: which means there is a
distribution of workload.” In the constitution, section 5.2, we can find the formal rules for the
elections.
1. The Project Leader is elected by the Developers.
2. The election begins nine weeks before the leadership post becomes vacant, or (if it is
too late already) immediately.
3. For the following three weeks any Developer may nominate themselves as a
candidate Project Leader.
4. For three weeks after that no more candidates may be nominated; candidates should
use this time for campaigning (to make their identities and positions known). If there
are no candidates at the end of the nomination period then the nomination period is
extended for three further weeks, repeatedly if necessary.
5. The next three weeks are the polling period during which Developers may cast their
votes. Votes in leadership elections are kept secret, even after the election is finished.
6. The options on the ballot will be those candidates who have nominated themselves
and have not yet withdrawn, plus None Of The Above. If None Of The Above wins
the election then the election procedure is repeated, many times if necessary.
7. The decision will be made using the method specified in section §A.6 of the Standard
Resolution Procedure. The quorum is the same as for a General Resolution (§4.2) and
the default option is "None Of The Above".
8. The Project Leader serves for one year from their election.
We will highlight the leadership period of Wichert Akkerman (1999-2001) and Bdale Garbee.
(2001-2002). Ian Murdock founded the project in 1993 and left it March 1996. Bruce Perens
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took over from Murdock from April 1996 until December 1997. Ian Jackson led Debian from
January 1998 until December 1998. This is the point in time that the project leaders became
elected. The enormous growth of the community prohibited the informal ways of transfer of
leadership. Jackson tried, together with the community to “fit the governance structure” to the
size of the community and to the feelings of freedom that lived in the community. (Structure
is fine, but not more than necessary). According to one of our interviewees, Ian Jackson was
very formal in most things: it is not strange that he had major influence on how Debian is
structured (writing the constitution, election methods, leadership models). We will discuss
these election methods after the description of the candidates.
Wichert Akkerman was the leader from January 1999 until March 2001. Akkerman had to run
against 3 other candidates. In his election speech we can read the following59: “I hereby
declare my intention to run for project leader. I have been with Debian for a couple of years
now (end 1995, beginning of 1996, I'm not really sure). In that time I have seen the project
grow and prosper. More importantly, after seeing lots of discussions, flamewars, success
stories and romances (okay, maybe not the last). I think I have gotten a good `feel' for the
project. I've learned a lot while being here and seeing things happen or fail to happen.”
Akkerman also discusses the leaderships qualities of former project leaders. “I do not intend
to be as dictating and vocal as Bruce was, but neither as silent as Ian was the last year. Both
have done a good job, but things are not what they were. Debian has grown to be too big for
Bruce's style of leadership, and Ian has laid a great foundation for a new period by giving us
the constitution. This also means the role of project leader is now very different: most
functions have been delegated, leaving the leader to act as a kind of benevolent overseeing
person who nudges the project in a good direction.” Akkerman declares that he does not want
to be an evangelist and spread the word around Free Software. “But I am not a fanatic who
tries to convince everyone free software is the one and only true way. There are already
others who are doing a great job with that, and I do not see it as the role of project leader.”
Since the project has gone through some changes, and the Debian Constitution was ratified
that year through a vote60, Akkerman did not think any organizational changes to the structure
of the project had to be applied. “We have just ratified the constitution and it will be
interesting to see how it works out. It introduces a bit of official rules and politics, but I think
it will allow us to work as a the sort of organized anarchy that we have always used while
adding some much needed safetynets.”

59

see also http://www.debian.org/vote/1999/wichert
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http://www.debian.org/vote/1999/vote_0000
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At that time, Akkerman was a 22 year old student. His personal information is not very
detailed and very related to programming. A few years later, in 2001 we had an interview
with Wichert Akkerman about his project leadership. The reasons why he ran in the elections
are not very clear to him. “Someone said to me, that I would make a good leader, it appealed
to me at that time.” He further explains: “when Bruce Perens was a leader, he had a very clear
opinion, this caused frictions and Bruce left the project. At that point the first elections were
held, and Ian Jackson was chosen, but only because no one else was running to become
elected. Jackson’s goal was to set some rules and guidelines for the elections. Those rules
became established the next election.” That was the election that was won by Akkerman. He
did not invest much time in these elections. He wrote his platform speech and that was it.
Akkerman was aware that he would become the ‘face’ of Debian, however not to that extent.
“ I had thought about it, knowing that I would become the end-responsible for Debian.
However, I never thought I would become so much involved in non-technical issues.”
However, Akkerman said that he was not such a public relations person. Without being an
evangelist, his idea was that when you work hard and put much effort in things, people will
notice you as well. Akkerman thinks a leader can only guide people in a certain direction, but
not demand them to do something. The Debian project was self-regulating, according to
Akkerman, therefore the task as a leader is minimal. If a project looks to fail than a leader will
interfere and ask: why does that not work, how can we change it, what is a solution? Of
course, this will take months of discussion time.
Overall, Akkerman was very much respected in the Debian Community. He was honored
because of his relaxed style of leadership and his programming qualities. At his platform for
the elections Akkerman referred to Debian as an organized anarchy. At the time of our
interview he could not remember it. “I do not know if I have said this, but it sounds nice…”
He continues: “however there are many rules which make Debian organized in a way, on the
other hand there are more unwritten rules than written ones.”
In this time period something odd has happened. Although Akkerman was the formal Debian
Project Leader, we found a discussion on the mailinglist in which one of the members clearly
called out for a leader to guide the discussion. On Debian Development mailinglist there was
a discussion about the Deficiencies in Debian, posted by Martin Schulze on Mon, 13 Sep
1999. Schulze hits off: “This mail is some major rant. I've already ranted in private and was
asked several times to move this to Debian-devel. I've added some more problems I have
detected. Most of the following was discussed either with a bunch of developers and keen
people at the LinuxKongress.” What follows is a major discussion about all the deficiencies
within Debian. One of the conclusions from the discussion is that: “Someone needs to stand
up and take responsibility for this whole thing and just dictate what we are going to do [by
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vote, by fiat, whatever].” The reply on this conclusion is interesting. “Sorry; this is an
ultimately dumb newbie question, but... who *is* in charge? I see lots of developers talking
amongst themselves, but where is the central team who tell the developers what to do?
Where's Ian Murdock? What happened to Ian Jackson (who wrote many of the manuals)?” At
that point in time Akkerman is the leader, but is not named in this discussion. What follows is
a reply on this newbie question. “There is a Debian core who have the powers you refer to.
They are VERY judicious in their use of them. That is as it should be. The people that get the
real work done stay out of the limelight, so they don't get bombarded and harassed when
something breaks. Even most developers don't know who the true "power" behind Debian is. I
leave it as an exercise to the reader to figure out who the true powers behind Debian are.
However, because of the way things are structured, it won't do you much good to find out.
The reason the leadership doesn't come to our attention much is because they make things run
so smoothly. Don't fuck with that. Don't mess with them. Trying to use them as weak points to
push through your own policies will only delay them in getting work done, and raise their
frustration levels. It is NOT a way for you to "get your own way" over the general consensus
of the Debian project.”

The reply on this message refers to a Cabal, since the previous message was aiming at
the true power behind Debian. “I must have been naively blind for the last few years
because i've never noticed any such Debian cabal(*).The truth is that the "true power
behind Debian" is held by those who actually get off their butts and do some work any work that they see fit. working code that actually exists is a lot more powerful and
compelling an argument than any amount of theory or policy. (*) the truly paranoid
may wish to believe that I am a member of this cabal and am merely trying to confuse
the issue and deny it's existence. I have only one thing to say to that: I can neither
confirm nor deny such rumours. haha! Debian today, tomorrow the world! notice that
there is no smiley on this paragraph...this may or may not be another deliberate
attempt to confuse and hinder non-cabal members.”
Within the Debian community you have the Debian-private mailinglist61 and here are things
discussed that are not known for the outsiders. However within this Debian-private, rumors
go again, there is also an inner core-core: the Cabal. A cabal62 is a number of persons united
in some close design, usually to promote their private views and interests in church or state by
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Debian-private is only accessible for Debian developers and almost every developer is subscribed to
this list.
62

http://smac.ucsd.edu/cgi-bin/http_webster?isindex=cabal&method=exact
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intrigue; a secret association composed of a few designing persons; a junto63. However every
clue is missing and these are still just rumors. One of our informants who is a member of the
Debian community almost from the beginning, explains the following. “The Cabal is like the
inner circle. However it is used more like an inside joke. Of course, there must be some truth
in it that the “old-timers" have some more privileges than the newbies in Debian, and of
course some of the crucial tasks are done by a small group of people.” The next election was
also won by Wichert Akkerman.
Date:

Jan 9, 2000

Time Line:

Nominations Close: Jan 31, 2000
Campaigning Ends: February 21, 2000
Voting Ends: March 16, 2000

Nominations: Ben Collins [bcollins@Debian.org]
Wichert Akkerman [wakkerma@Debian.org]
Joel Klecker [espy@Debian.org]
Matthew Vernon [matthew@Debian.org]
Quorum:

With 347 developers, Q=9.3 making a quorum of 28

Outcome:

Leadership results - 216 valid votes.
The winner is, for a second term, Wichert Akkerman.
Detailed election results.
Check out the leadership debate.

New in this election were the leadership debate and a speech of the opponents.This Debian
debate was held on Tuesday, February 15, 2000 at 1900 UTC, at the irc.Debian.org on channel
#Debian-debate. Which is an a-synchronous chat channel, where everyone can log on to. The

format of this new election was as follows. 24 hours before the debate each of the candidates
e-mails their ‘opening speech’ to the debate organizer, Jason Gunthorpe. They are then placed
on this page. Everything will be added at the same time to ensure fairness. The actual debate
has two parts. First, a strongly moderated traditional debate: The moderator asks a candidate a
question. The candidate then has a reasonable period to respond. After the response each of
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It so happened, by a whimsical coincidence, that in 1671 the cabinet consisted of five persons, the
initial letters of whose names made up the word cabal; Clifford, Arlington, Buckingham,Ashley, and
Lauderdale. --Macaulay
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the other candidates responds in turn. The first candidate gets to make closing remarks on the
question. The order of the candidates is rotated for each question.
The second part of the debate is more freestyle. Questions submitted by the audience and
developers are asked. Each candidate gets a short period to respond. After the debate there
will be a log of the Debate, so the voters can read everything at their own pace. Wichert
Akkerman is not so fond of this new election style. Especially since not every member logs
into the IRC channel and more important since this is a real-time dicussion medium, half of
the world lives in another time zone, and can not join the discussion. His dislike of this new
freestyle debate has probably also to do with his aversion against being a PR person.
“Welcome to my opening speech / platform / boring rant. Since I'm not a politician or a
skilled PR person, I didn't really know what to put in here. So I've written a short reflection
on what has happened over the last year, and what I think will/should happen next year.64”
After he was elected for the second time, he did not run for another election. Enough is
enough, he said. The next chosen leader was Ben Collins from April 2001 until April 2002.
Bdale Garbee was elected in April 2002 and ran for elections again in 2003. At Garbee’s
election platform (http://www.debian.org/vote/2003/platforms/bdale) he is asking the
community to re-elect him. Also in earlier years he tried to become elected. “For those of you
who are new to the project, my platform posting from two years ago is full of biographical
information about me, and my platform from last year contains many ideas that are still
relevant.” Bdale Garbee is in the lucky position that he can work on Debian not only as a
hobby, since he is also sponsored by his work. “I thank my managers at HP for their strong
support in the last year, which included allowing me to spend part of my work time on
Debian, and supporting my travel to the many conferences where I gave Debian talks in the
last year.” For Garbee it was clear that being a leader mainly meant being a facilitator. “I
approached this by spending a lot of my "Leader time" listening and reading, looking for
contributors I could send words of encouragement to, making connections between
contributions by introducing people to each other, and generally working to guide our
collective actions towards our vision.” Being a leader also means being a promotor of Debian.
Garbee invested time traveling to speak on behalf of Debian at various events around the
world. We see here the differences with Wichert Akkerman. Garbee obviously likes being a
spokesman for Debian. The opponents of Garbee did not have the right vision for becoming
the new leader. Garbee describes what kind of leadership style Debian needs. According to
Garbee his opponents “represent nearly opposite approaches. I believe the Debian community
expects and deserves more involvement from the project leader than Moshe offers, while
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Branden proposes a much more active role for the DPL based on greater process formalism.
Martin talks in his platform about the things he has worked on in Debian and the projects he
would like to pursue. I am aware of, appreciate, and support these activities... but as he
points out himself, most of them have little to do with leading the project. Many of the things
he says about how he would act in the role of DPL describe the way I have tried to operate, in
particular I think we have very similar ideas about how to build the sense of community
within Debian. Effectively leading a volunteer project like Debian requires patience, and
balanced application of many forms of motivation and encouragement. I placed a strong
emphasis in my platform on communication within our community, because many concerns
brought to my attention as DPL in the past year have been or could be addressed by
improving communication on some level.65”
Garbee’s speech focusses on different issues within the Debian community. One of the
important points to him is communication. “One of the biggest challenges facing communities
in general is communication, and Debian is no exception. Our sense of community is based
on our shared values, and the activities we engage in to foster those values despite our many
differences. No single change or action will solve all of our communication concerns, but if
we all make an effort to better communicate our actions and progress to others, the
cumulative effect will make a difference!” That Garbee has a different communication style
than Akkerman becomes clear in Garbee’s closing section. While Akkerman is modest in his
wording and had no idea of what to write in his speech, Garbee is very straightforward. “I'm
proud of what Debian has accomplished, and what we represent. I worked hard in the last
year to establish good working relationships inside and outside our community, to foster
activities within the project that further our vision, and to represent Debian well in public.
Working on Debian continues to be my way of expressing my most strongly held beliefs about
freedom, choice, quality, and utility. I ask you for the opportunity to continue serving as
Debian Project Leader. Thank you for your time, and your vote!” An important aspect of
leadership, according to Garbee, is a clear vision for Debian's future. For statitics on the
elections, we refer to: http://www.debian.org/vote/2002/stats. Here we can find that 475
brought out their votes. And at http://www.debian.org/vote/2002/vote_0001, we see that
Garbee had won these elections.
At the time this is written, Martin Michlmayr is leader of Debian. The Debian Project Leader
Elections 2003 followed a time line of a Nomination period (from January 24th till February
14th), followed by a campaigning period from February 14th till March the 8th. The voting
period was from March 8th to the closing date March the 30th. There were 4 nominations,
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which all had their own platform. There was a debate on March 7th, 22:00:00 UTC, 2003, on
the IRCserver irc.freenode.net. There were two relevant channels, namely, #debian-dpl-debate,
and #debian-dpl-discuss. The #debian-dpl-debate channel was moderated. Anybody could
view the proceedings, but only the candidates, the moderators, and and those participating in
the immediate discussion were able to post messages. The #debian-dpl-discuss channel was
unmoderated, and anybody could post messages to it - the intention was for real-time,
unmoderated discussion of the candidates' responses to the debate questions. The discussions
on the IRCchannels were logged, so everyone can read them back. (#debian-dpl-debate /
#debian-dpl-discuss )
We will now discuss some comments on the leadership paragraph based on responses from
our interviewees. Leadership within an OSS community is not the same as within a
commercial organization. “For an OSS community the leadership is not connected to status,
in a commercial organization it is. There is some kind of hierarchy within the OSS projects,
however this hierarchy is marginal: in one project a developer can be a core member, in a
different project he could only be a peripheral member. Of course, a good reputation does
help within the OSS community. Developers with an established reputation do attract other
developers.” One of our informants states that this shows a shift from the hierarchical way of
thinking to a more network way of thinking. “If you ask someone in the OSS community:
who is your boss, the member will reply with: this depends on what subject you are talking
about or even: what are you talking about? Everyone in the community can receive the same
recognition as any one else, no matter if we are talking about leadership or craftsmanship.
There is no more reason for “wanting to be the leader” when you are not suited for that, you
gain more by “wanting to be the best in a certain area.66” Another informant agrees: “the
leader is very important and at the same time very unimportant. The leader is a hat-rack, a
walk-on. The leader could have been someone else. It is no ubermensch.”

5.7 Voting
The voting process for leadership elections goes automatically, however every one who votes
has his own responsibility to check whether or not his vote came through. There are specific
rules on how to vote (http://www.debian.org/vote/howto_vote). “Anything else may be
rejected by the automatic vote counting program. The votetaker will respond to your received
ballots with an acknowledgement by mail - if you do not receive one within several days, try
again. It's your responsibility to make sure your vote is registered correctly. Only one vote

66 Discussion with Jeroen T. Vermeulen.
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per person, no more than one vote per account. Addresses and votes of all voters will be
published in the final voting results list.”
Voting is not only used for elections, it is also used when individuals send a proposal to the
community. The Debian Project has a vote tracking system which gives status of ongoing
General Resolutions and the results of previous votes. The status of ongoing General
Resolutions include the proposal and list of seconds, all important dates and the necessary
rules for passage. Of course, the status will also include one of the following:
•

Proposal - Waiting for seconds

•

Discussion - In minimum two week discussion period

•

Voting - Voting process taking place

•

Closed - Voting is over

The results of previous votes (closed resolutions) include the outcome as well as a list of all
people who voted and what their vote was. It also has makes public the text of each vote sent.
When an individual or group of people wants to change something in the Debian community
one

can

send

in

a

proposal.

Of

course,

there

are

guidelines

for

this.

(http://www.debian.org/vote/howto_proposal). Not following some of these guidelines will
not cause a proposal to be disqualified. “However, consider them to be polite in helping
developers to find and understand your proposal in mailinglists that already generate huge
quantities of mail.” All the guidelines are included in a template. When a proposal is
completed it has to be sent to the debian-vote mailinglist or directly to secretary@debian.org
(who will bounce it to -vote anyway). Proposals will not be recognized to any other
mailinglist or e-mail address. This is to prevent the Project Secretary from missing a proposal
in the huge volumes of mail generated on some of the lists and to prevent him from having to
subscribe to each and every list created by the Project. Sponsors must also be sent to the
debian-vote list or to secretary@debian.org in order to be recognized as valid. There are
different rules around this voting and sending in proposals. There are rules on what
mailinglist to post the message, and how to post it. All these rules contribute to organized
communication, which is necessary due to the high amount of e-mail traffic. There have not
been many votes within Debian. There have been 5 leadership elections that required a vote
and 4 other issues (e.g. a voting about the Constitution, one about Logo license, one about
new logos and one about Swap logos). Another proposal which was intended to be discussed
and voted on was withdrawn. We come back to this proposal later in this study since it is
related to the communication channels used within the community.
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5.8 New maintainer process
Following the table provided by Lameter (2002), we jump to the year 1999, which is an
important year, since Debian entered the phase in which the community became concerned
about the quality of maintainers joining the project. There was even a freeze on accepting new
ones. The whole community was worried about this issue; we found a discussion on the
debian-devel mailinglist that captured this problem quite well67.

“There are a lot of people wanting to become maintainers of some new (often little)
packages, often also without a clue. Packages are buggy, partially not well
maintained, also for packages taken over. Just adding them to the list of people who
are allowed to upload into the main archive will just increase the distribution in size,
not in quality. [No new-maintainer bashing please!] I have to acknowledge that
Debian has reached the point where it has grown too much and cannot continue as
before. At the moment we already have chaos all over with no proper leadership.
The next release is months away, boot-floppies are not working, several goals are
only slowly getting passed, still it is the bazaar of little cathedrals. Most developers
are only working on their tiny five packages or are even entirely inactive nowadays.
Only very few people are taking care of general management tasks. Remember this is
an association of >500 people. There is still no proper management. Guess what
would have happened if it were a company...”
A process was implemented to ensure that the identity of the developers was known and that
they knew about the aims and the policies of the Debian project before having access to
Debian machines. Sponsors were initiating newbies into the project.(Lameter, 2002) The
Debian New Maintainer process is a series of required proceedings to become a Debian
developer68. There is a special webpage where prospective Debian developers can find all the
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To: debian Development Debian-devel@lists.debian.org
Subject: Deficiencies in Debian
From: Martin Schulze <joey@finlandia.Infodrom.North.DE>
Date: Mon, 13 Sep 1999 03:22:12 +0200
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A Developer (in the context of software): Someone who actively contributes to a software project
through activities like software design, implementation (coding), documentation and debugging. A
Maintainer: (in the context of linux distributions): Someone who has taken on the responsibility of
producing packages of a particular piece of software. (Not all Debian developers are package
maintainers. There are many ways in which to contribute to a project like Debian that do not involve
maintaining a package, for example writing documentation, helping to administrate the project's
servers, testing packages and reporting bugs.) Ray Dassen.
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details of applying, the process details, and how to track the progress of ongoing
applications69.

The Debian design process is open to ensure that the system is of the
highest quality and that it reflects the needs of the user community.
-- "The Debian Linux Manifesto"

Current registration process of New Maintainers are handled by the NM-Committee, which is
a body of people who control the New Maintainer process. It is composed of the Front Desk,
the Application Managers, and the Developer Accounts Managers. The Front Desk officers
receive new application requests and pass them to appropriate Application Managers. The
Application Manager is a Debian developer who is assigned to an Applicant in order to
monitor their progress through the application process. One person can be the application
manager for several applicants. We will provide an example of an e-mail send by an applicant
(Paul) to his application manager. (In response to the initial mail from this application
manager).
On Thu, Sep 21, 2000 at 12:10:41PM +0900, Fumitoshi UKAI wrote:
> I have just been appointed Application Manager for your Debian maintainership application. I have
not seen your original application, so I know nothing about you or your application, I'm afraid.
Cool you were appointed to me at a moment I wasn't expecting it ;) Well, I can you tell a bit about my
'linux' history, so you know what I do. I installed RH 5.1 about 2 years ago, after having upgraded to
5.2 (real pain with RH, just reinstall) I tried to keep up with every new version that came out of the
software I used, compiling everything once a week, quite a job! Then I got Debian 2.1 CD's and
installed in it April 1999. I use that install until now, only I am running potato/woody hybrid. What do
I do with Debian now? I maintain kernel/pcmcia packages voor laptops we 'get' from the University
(http://luon.net, really out-dated though) , I package software I use that is not in Debian (I ITP-ed
gmoo and wminet lately... and Sean Perry is sponsoring my wminet package). I also packaged asmon,
wmessage, wmnd and wmthemeinstall. I work for a linux company and for that company I have written
a perl program that I Debianized also of course. I have created aptable trees on the ftp of the server I
maintain with others in favour of Linux (and hopefully Debian) on the notebooks (apt-line: deb
ftp://ftp.luon.net/ftp woody main).
> As a first step, have you checked out the New Maintainer corner of the website? Have a look at
http://www.debian.org/devel/join/newmaint, and especially at the checklist referred to from there.
69
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Yeah, I have been there sometimes to view the stats and queues.
> So, if you can start by letting me have the following, we should be able to progress fairly quickly:
GPG key (preferably signed by a current developer or certification authority)
My key is in wwwkeys.nl.pgp.net or available by fingering 'paul@luon.net' It is already signed by Ruud
de Rooij (ruud@debian.org).
> If you can also let me know a bit about: - what you intend to do within Debian?
I want to package some more WindowMaker dockapps, some very usefull ones are still missing.
Furthermore can I write some manpages for packages that are undocumented and maybe I can help
with some webstuff.
> - what skills you possess in order to be able to do this sort of work that would be useful.
I am able to write a bit in groff, I am reasonably good at perl/php3/[x]html. I can read a find errors in
C code, I am generally not really good in writing some (I like perl more).Looking forward to walking
through. Greetings,Paul

Then there are the Developer Accounts Managers (DAM). These are the people who manage
user accounts on Debian machines, and finalize the details of membership by assigning
accounts to new developers. The DAMs are delegates appointed by the Debian Project
Leader. Normally, the process is started with an application through the New Maintainer
Application webpage interface. Then an existing Debian developer (an Advocate) has to
verify the application. After this an Application Manager is assigned for each applicant, to
collect the required information for registration and to form the final report. Finally, the
Developer Accounts Managers judge the final report from the Application Manager, do
additional checks such as phone contact if required, and complete the process by assigning
accounts to the new maintainer. The applicant has to go through different stages of becoming
a developer. Here are the steps in detail for applicants to follow:
1. Initial Contact
2. Identification
3. Philosophy and Procedures
4. Tasks and Skills
5. Evaluation and Check-in
Befor the initial contact the applicant needs to read and understand the Social Contract and
the Debian Free Software Guidelines and agree to abide by them in Debian-related work.
Also the applicant needs to have read the documentation on the Developers’ Corner
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(http://www.debian.org/devel/). Furthermore, the applicant's identity needs to be verified70. In
our section about the digital identity we will explore this issue more thoroughly. There are
also technical demands that the applicant needs to fulfil. For instance the applicants need to
be able to perform their duties as a developer. This means that the applicant should have
experience in packaging if they want to make packages, or experience in coding if they want
to code patches, or experience in documenting if they want to write documents, etc. It's
recommended that the applicants get a sponsor to help them achieve this. A sponsor is an
existing Debian Developer who acts as the mentor of an Applicant: they check packages done
by the applicant and help them improve the packaging. When the sponsor is satisfied with the
package, they upload it on behalf of the applicant to the Debian archive. The Applicant is
recorded as the maintainer of such a package, despite the fact that applicants aren't allowed to
upload packages themselves yet). Later on in the process, the application manager will test
the applicant's knowledge of concepts described in Debian Policy, Developers' Reference,
New Maintainers' Guide etc. An existing developer needs to advocate the applicant. In order
to persuade a developer to be the applicant’s advocate, an applicant should get involved in
Debian development -- help tackle open bugs against existing packages, adopt an orphaned
package, work on the installer, package useful new software, write or update documentation
etc. Once the applicant has satisfied the above standards, they can submit their New
Maintainer Application.
Step 2 in the process is that of identification. This step is described as follows. “Debian is an
association or a club, much like your local LUG71 or Rotary, with the principle exception
being that we hardly ever meet face-to-face. This poses a problem for the initial introduction
process with Debian. At your LUG, everyone meets from time to time in a cozy location where
everyone can shake hands and "eyeball" the other member. As Debian lacks many
opportunities for this eye/hand connection, the identification process must close the loop
between hand and eye.” Therefore the applicant must provide his GPG72 public key and some
kind of ID at some stage. If the applicant supplies a GPG public key which has been signed
by a current member of Debian, then the identification process is complete since that member
who signed his/her key must have checked some kind of ID at that time. This key-signing
event is an interesting phenomenon which will be explained in more detail when discussing
other governing bodies of Debian. When providing the Application manager the GPG the
"handshake" portion of the introduction is finished. The "eye-ball" portion of the introduction
can be satisfied by meeting one of several possible conditions. Satisfaction of the
70
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identification requirements can happen in parallel with the other activities required of the
applicant, but it must be complete before the application can be completed.
The third step in the process is about the Debian Philosophy. “The applicant is expected to
agree with the Debian philosophy as expressed in the Social Contract and the Debian Free
Software Guidelines. The applicant needs to understand these documents well enough to
express these ideas and ideals in their own words. Just exactly how this understanding is
accomplished and communicated is left up to the applicant and their manager to determine.”
An example of this Philosophy check from the e-mail from Paul with is application manager.
Next is "philosophy" and "procedures"
> Debian's philosophy is described in Debian Social Contract and Debian Free Software Guidelines.
You can find these documents

in http://www.Debian.org/social_contract.

Did you read these

documents? Are you agree?
Yes, I've read it a while ago when I started packages and was getting interested in the structure of
Debian and it ways to accomplishing it's goal. And now, after getting to know the workings of the open
source community by working with linux for two years and contributing to it by writing my own open
source program, I really got to know all the facets of it.
> Could you explain why your intention to join Debian fit in with our social contract?
One way is to package free software to provide free alternatives for commercial software, as Debian
developers are doing a lot now. The whole contract seems as complete logic to me, one gives and takes.
The other way is to add software to Debian to provide more choice in software which leads to
flexibility. That is surely benificial for the Debian users, for whom we are doing this of course.
Feedback and bugreports are the things one gets back.
> Do you think what kind of freedom is important for us?
* Freedom to modify! We should be able to modify software to make it more usefull or secure for our
users.* Freedom of choice! Diversity and alternatives are important * Freedom of communication.
Very important in Debian since all developers are scatterd througout the world. * Free software, the
thing that drives us.
> Procedures in Debian project is described in several documents such as Debian-policy, packagingmanual,

developers-references.

And

you

should

check

http://bugs.debian.org/ (our bug tracking system) and

http://www.debian.org/,

especially

http://www.debian.org/devel/ (developers

corner) If you haven't see these materials, please read these.
I have read them all before packaging wminet and gmoo :) I am only familiar with the user side of the
BTS of course :)
Greetings, Paul
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The reason for step 3 is that Debian wants to create stability and a shared vision in its
community. “Debian makes no attempt to control what the applicant thinks about these
subjects, but it is important to the stability of such a large and amorphous project that all
participants work within the same set of basic principles and beliefs73.”
Step 4 deals with the skills of the applicant and the task he wants to perform in the
community. Most of the current members in the Debian Project maintain one or more
packages for the distribution. However there are many other jobs that need to be done that do
not involve package management. The Application Manager will work out with the applicant
just which tasks the applicant wishes to volunteer to perform. Step 4 is also about testing the
applicant’s skills. What is required of the applicant will depend on what task is to be done.
The applicant must provide assurance that they can, in fact, do the job for which they have
volunteered.
And finally the last step in the procedure. When the applicant has completed the tasks and
skills tests, expressed an understanding of "The Social Contract", "The Debian Free Software
Guidelines" and Debian policies and procedures, and has been properly identified, it is time
for the Application Manager to make a final report to the NM-Committee. “This report
includes the completed identification information, a sample of the discussions about the
Social Contract and the DFSG, and details of the performance testing. It also includes a
summary of applicant's packages, the documentation that was written or updated, the work
completed, or whatever task the applicant and manager have determined will adequately test
the performance of the applicant. The Application Manager will include a recommendation
for either acceptance of the applicant, or rejection. This recommendation should come with
specific reasons for the acceptance or rejection of the applicant. The Application Manager
will deliver the report to the NM-Committee for assessment, and then the same report with
the additional documents should be sent to the FrontDesk and the DA Manager74.” An
example of such a report will be provided here.
AM's Final Report for Paul van Tilburg <paul@luon.net>
Paul van Tilburg has completed the new-maintainer checklist to my satisfaction. I recommend that he
be accepted as a Debian developer.
First name: Paul
Last name: van Tilburg
Current e-mail: paul@luon.net
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Desired e-mail: paulvt@debian.org, forwarded to paul@luon.net
(or paulvt@debian.org)
Identification
Paul has provided a following gpg public key.
pub 1024D/50064181 1999-09-26 Paul van Tilburg <paul@donald-duck.ele.tue.nl>
sig!

50064181 1999-09-27 Paul van Tilburg <paul@donald-duck.ele.tue.nl>

sig?

4DA95DCF 1999-09-27

sig!

42CFFE4B 2000-04-30 Ruud de Rooij <ruud@debian.org>

uid

Paul van Tilburg <paul@luon.net>

sig!

50064181 2000-05-10 Paul van Tilburg <paul@donald-duck.ele.tue.nl>

sub 1024g/6AE3F608 1999-09-26
sig!

50064181 1999-09-26 Paul van Tilburg <paul@donald-duck.ele.tue.nl>

His gpg public key is signed by Ruud de Rooij <ruud@debian.org>
so he has passed the identification check.
Philosophy and Procedures
Paul explicitly agreed the Debian Social Contract and understands Debian Free Software Guidelines.
He is already packaging some free software on his site, and asking sponsor on Debian-mentors. He also
shows good understanding about free software licenses. So I believe he has passed philosophy and
procedures check.
Tasks and Skills
I got his package from his site, and checked it. His packages are almost lintian clean, one lintian
warning is W: checkservice: perl-script-uses-unknown-module ./usr/lib/checkservice/check/ldap.plugin
use Net::LDAP but checkservice depends on libnet-ldap-perl which provides Net::LDAP, so this is
lintian bug, not his packaging bug. I think he's good skill to package free software.
Evaluation and Check-in
I believe that Paul will be a valuable contribution to the Debian family. He would be a good package
maintainer. I hereby recommend Paul be accepted as an official Debian maintainer. Thanks for your
help.
Yours sincerely,
Fumitoshi UKAI
Application Manager for Paul van Tilburg
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Now the NM-Committee has the responsibility to determine from the Manager's report
whether or not all the requirements have been met. This is simply a check of the report to
verify that all the standards have been met. This NM-Committee may make recommendations
or requests for additional information or some other demonstration of skill if the report does
not seem complete. Finally the developer accounts manager (DAM) receives the report of the
applicant and when the DAM is satisfied with the complete application, they will create the
necessary accounts for the applicant and subscribe the applicant to the essential mailinglists.
Once all the final details of membership have been completed by the Developer Accounts
Managers, the applicant nd the rest of the NM-Committee will be notified and the applicant
will be welcomed as a developer. Introduction of a formalised new maintainer process was a
necessary action because Debian was growing too fast. Without this maintainer process, just
everyone could put something in the archives, and this would turn into chaos. The point is to
become a registered maintainer. So far there has not been much criticism of this system. Only
two people got rejected, one of them left and the other is still trying to pass the test.
According to our informant Debian has a few applications per week, this means that Debian is
still growing fast. “Of course, this system is a barrier to the project and of course there are
people who are leaving for this reason. This is a pity, however necessary.75”

5.9 Web of trust/Digital Identity
The identification check in the new maintainers process brings us to another important aspect
of the Debian governance system. Although an identification check is often associated with
“secret” communication, in the Debian context is has to do with security issues. When
uploading a package a maintainer sends along his signature which guarantees that this
uploaded package is really from the maintainer and approved by the maintainer to be
uploaded. Working with these signatures makes it difficult to corrupt the distribution with
“backdoors” (Trojan Horses) or viruses. The concept of the digital identity as well as
traceability and accountability are important issues in the identification check. “A Digital
Identity is the representation of a human identity that is used in a distributed network
interaction with other machines or people. The purpose of the Digital Identity is to restore the
ease and security human transactions once had, when we all knew each other and did business
face-to-face, to a machine environment where we are often meeting each other for the first
time as we enter into transactions over vast distances76.” Interestingly, the mutual recognition
of digital identities involves some form of face-to-face communication, as outlined below.
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The purpose of this face-to-face communication, however, is not to get to know each other
better, to exchange views on complex problems or to facilitate cooperation in other ways, but
simply to establish the true identities of people participating in the network. The face-to-face
meeting happens mostly at key singing parties or at Open Source conferences. Key-signing is
based on a security principle: when I show you my PGP-key together with my passport, you
can trust77 that this is my key and that you can use it for safe communication with me, without
being afraid of forgery. However, since you can not check everyone on his key and passport,
you can trust on the keys that were signed by someone else, whose passport you have
checked. This way everyone build his own web around him, of course trusting his own key
the most and the ones from his direct environment.
“A key signing party is a get-together of people who use the Pretty Good Privacy (PGP78)
encryption system with the purpose of allowing those people to sign each others keys.79” Key
signing parties serve to extend the web of trust to a great degree. Key signing is the act of
digitally signing a public key and a user-id packet which is attached to that key. Key signing
is done to verify that a given user id and public key really do belong to the entity that appears
to own the key and who is represented by the user-id packet. In a sense, key signatures
validate public keys. They are an endorsement of validity of a public key and associated
packet by a third party. This is the way in which key signing builds the web of trust. A web of
trust is a term used to describe the trust relationships between a group of keys. A key
signature is a link, or strand if you will, in the web of trust. These links are called Trust Paths.
Trust paths can be bidirectional or only one way. The ideal web of trust is one in which
everyone is connected bidirectionally to everyone else. In effect, everyone trusts that every
77
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realize that absolute trust does not exist. Your passport could be fake, and even if your ID is correct,
who tells me that I can trust your government when it tells me that you are you. An important aspect of
the web of trust approach is that no one has to follow in a gratuitous way what a certification authority
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78

Remark from an expert: "PGP" has a few different meanings. The most important and strict one is

the program: (Pretty Good Privacy), historically viewed this was the first public key crypto which was
used on a larger scale. In less stricter form “PGP” is also used for the usage of public key crypto
applications like PGP en GPG. There is also OpenPGP, an IETF working group who develops
standards for PGP applications. See for instance: http://www.ietf.org/rfc/rfc2440.txt, Than, there is
GPG, which is the GNU Privacy Guard, a free software workalike for PGP. The difference between
PGP and GPG is that GPG is really free software. Nowadays Debian is GPG. In times that GPG did not
exist yet, or was not mature enough, Debian used PGP.
79

http://www.cryptnet.net/fdp/crypto/gpg-party.html#ss1.1

165

key does in fact belong to its owner. The web of trust can be thought of as the sum of all the
trust paths, or links, between all key holding parties.
Confirm, that his key belongs to a person with the name mentioned in the UserID field.
This statement can be done, if Joe Smith:
1. shows his picture ID.
2. gives you his key properties.
3. proves that he can decrypt a message encrypted with this public key.
By decrypting the encrypted message, Joe Smith proves, that he has access to the secret key
which belongs to the given public key.
A PGP key has three important properties80:
* fingerprint, for example AD 23 A1 90 B1 2B AF BA 44 49 16 7E 3D A0 F3 C3
* key length, for example 2048 Bits
* KeyID, for example DD934139
If you sign a key, you need these three key properties together with the User ID. In the User
ID you find the name of the person who generated this key. The key fingerprint is a kind of a
checksum. It is calculated from the key. The probability of two keys having the same
checksum (e.g. fingerprint) is negligible. The Debian

key signing coordination page is

intended as a service to people who wish to get involved with the Debian Project, and to
Debian members who are not yet connected to the web of trust. Key signing is also important
for the new maintainer process, as we have explained earlier. Having your GPG key signed81
by a Debian member is the preferred way of establishing your identity in the second step of
the New Maintainer process. There are different ways to find a Debian member who can sign
your key:
“ Check the list of key signing offers for a Debian member near you.
(http://nm.debian.org/gpg_offer.php) If you cannot find a Debian member among the key
signing offers, please register your key signing request.
As a last resort, you can send e-mail to gpg-coord@nm.debian.org telling us where you live
exactly (plus naming some big cities close to you), then we can check in the developer
database for developers who are near you.”
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We already mentioned that besides the key signing parties, developers meet at trade shows or
conferences. They have become a nice way to get other people sign one’s GnuPG key and
improve the web of trust. Especially for people who are new to the project, keysigning and
meeting other developers has been very interesting82. According to my informants, keysigning events are often informal social gatherings, however, sometimes people only go there
for the signing and not for the social talk. If you attend many conferences, the list of keys you
have becomes very long.83 Again, it should be noted that these few occasions where people
physically meet each other are not considered a necessary condition to stimulate cooperation
by exchanging social cues (as would have been argued by the Media Richness Theory), but
they are deemed necessary in order to exchange keys and verify identities.

5.10 (In)adequate Communication channels
Debian is developed through distributed development all around the world. Therefore, e-mail
is the preferred (or only) way to discuss various items with so many dispersed members.
Much of the conversation between Debian developers and users is managed through several
mailinglists. There are many world-open mailinglists, meaning anyone can read everything
that is posted, and participate in the discussions. “There are also a few lists which are only
open to official Debian developers; please don't interpret this as closed development, it
sometimes doesn't make much sense discussing internal topics with non-developers84.”
From the Debian homepage we learned that all original Debian mailinglists are run on a
special server, using an automatic mail processing software called SmartList. This server is
called lists.Debian.org. All submission, subscription and unsubscription messages have to be
sent to a particular address at this host. At the Debian-devel mailinglist one discusses the
primary processes of the Debian project. Sometimes, a very specialist discussion will be
guided to another list. According to one of the informants, the Debian (mailing) system is an
evolution of many years. “The language on the list is very high tech programming language, a
work-do-not– chat-mentality. Many people work behind the scenes and you do not often see
them at the mailinglists. However, when they are there, they speak with great authority.”
There are list indices for the following types of mailinglists: Users- Developers-
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Internationalization and Translations - Ports -Miscellaneous Debian - Linux Standard Base Software in the Public Interest85.
The possibility to create meaningful interaction is enhanced by the fact that communication is
exclusively based on text. The permanent transcript of the communication gives developers
the possibility to read and re-read sections, thus supporting reflection. Reinhardt (2003)
explains that participants can copy and paste segments of messages into their own drafts,
hence building on ideas that are generated and elaborated throughout the whole
communication. Nevertheless, the benefit of using text fragments of others in own utterances
is ambiguous. On one hand positive effects can be observed. Misguidance is avoided by
establishing clear links of reference between utterances. The lack of need for reproduction of
utterances in an ongoing discourse eliminates the danger of changed meaning by reinterpretation. Furthermore, communication gets more efficient, as there is no need for
recapitulating or repeating previous utterances. On the other hand, copy/pasting others’ text
might give a false sense of achieved understanding. Using someone else’s words does not
automatically imply that the same meaning is attributed to them. According to Reinhardt,
another important characteristic of mailinglists is that the interactivity is asynchronous. It
would obviously be impossible for Debian developers – who are located all over the globe
and do have jobs and lives beside their work for Debian – to find periods in which they all
could gather at the same time in a synchronous tool, like e.g. IRC (Inter Relay Chat). Besides,
so many people in IRC would exceed the capacity of that tool from a communicative
perspective anyway, and probably from a technological as well. Reinhardt argues that from a
knowledge creation perspective this asynchronous communication provides a valuable
additional benefit. Engaging in face-to-face communicating only allows reflection-in-action;
one has to think and talk simultaneously. There is usually no time to reflect on one’s own
utterance after having done it, because in synchronous interactive communication the
communication partner takes turn immediately and thus requires attention. As a result
unconscious mental models are hardly ever questioned. Furthermore, also the time to reflect
on utterances of others is usually quite limited in synchronous communication. In contrast,
asynchronous communication provides the necessary time for deep reflection. “Another
important feature of mailinglist communication is that it is push technology. Thus all
participants are actively involved in the entire communication process and have the
possibility to contribute while it is still in progress. This is an important feature if the whole
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group wants to gain from the continuous participation of each single developer.” (Reinhardt
2003:95)
Not all the mailinglists are in English. One of our informants is the coordinator of the Dutch
mailinglist. “This involves a lot of work, and the work is divided over different teams and
tasks.” There is discussion about those non-English mailinglists. You can see two different
camps there: the ones who believe that everyone knows the English language and should use
it and the ones who prefer to work in their own native language. For our interviewee, working
on the Dutch mailinglists was a matter of "scratching a personal itch." In the leadership
election of 2003 the issue was high on the agenda. For instance election runner Garbee stated:
“we can and should deliver a better initial experience for users who are not native speakers
of English. The native language support added to the Debian 3.0 installer was a big step in
the right direction, but after watching an installation demonstration in Mexico last December,
I realized just how frustrating it still must be for a new user who does not speak English.”
However, one of Garbee oppononents had a different opinion. “As some of you may know, I
am not a native English speaker, and I come from a country where English is not an official
language. However, I feel that it is important for all Debian developers to be able to
communicate. Therefore, I feel that Debian development should continue to be conducted in
English. I fear that attempting to cater to different language inside the Debian development
process would lead to fragmentation and miscommunication. That said, I support translation
efforts. Users of Debian should not have to learn English just to use it. In addition, if
translators wish to have a bug report translation service, they are most welcome too.”
Both candidates for the elections of 2003, therefore, were supportive of translation activities,
however from a different angle, as one could read. Debian has different ways to structure
communication, for instance all those different mailinglists. “Sometimes there is more
structure than people make use of. There are for instance specific lists for specific
discussions, however during a discussion the subject may change and this discussion is not
appropriate on that list anymore. So, sometimes the discussion takes place on the wrong list or
simultaneously on different lists, and since not everyone always wants to join such a
discussion, this can be annoying. Debian has the facilities to structure the discussions,
however not everyone is using this structure properly. Sometimes there are people who redirect the discussion by telling that this or that list is not the proper mailinglist to discuss the
subject. However, you can always throw the mails you do not want to read away.86” Another
important tool used in the Debian project is the Concurrent Versions System (CVS). “CVS is
one of the software configuration management systems, which store multiple versions of the
86
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source code and enables members to download and store the code.” (Yamauchi, Y. et al.
2000). Yamauchi, Y. et al. 2000 provide an excellent explanation of the working of the CVS
and its important role in the Open Source projects. The CVS is used as an important
coordination tool to support articulation work in making members’ involvement public.

Screenshot from Debian CVS system87.

The CVS works in the following way. First, developers copy entire source code from the
central repository. After modifying the code, they update their local code by comparing with
the central code. If the central source code is changed while they are modifying their local
copy; conflicts occur. If these parallel changes have no relation with each other (e.g. in
different files or in different parts in the same file), the conflict can be automatically resolved
by CVS. Otherwise, developers need to resolve it manually. The primary role of the CVS is to
centralize the source code so that developers can always refer to the latest code. This
centralization gives consistency in development organizations. Yamauchi et al. (2000)
provided an example of an open source project, not using CVS. One of their interviewees
stated that: “ …many made patches without any policy and sent them to the mailinglist.
Because there was no person who managed a source repository, patches couldn’t be
organized.” In order to keep consistency across organizational boundaries, especially in large87
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scale software projects, it is crucial to maintain the source so that it works anytime. In this
sense, CVS repositories are ‘boundary objects’, artifacts that are shared across boundaries and
provide shared context even if individuals focus on distinct aspects of the objects. Another
advantage of the CVS is that developers can always keep the whole code in their local
workspace. Al members can compile, test and use the program at the same time. Therefore,
Yamauchi et al. argue, the CVS is a good balance between centralization and spontaneous
work, since developers do need coordination by locking files before starting work and
therefore work can occur spontaneously. Debian project’s complexity could be kept on a level
that does not obstruct progress. “This is realized through efficient and effective
communication using the CVS. It is not only a valuable tool that supports simultaneous work
on same files, but also helping developers in understanding each other’s work. The
notifications on changes attached to every version and the database supported retrieval of
changes in the source code direct developers to the work done by someone else and helps to
reflect-on-action. Furthermore, messages directly written in the source code facilitate
understanding. How thoroughly a developer needs to understand the others’ work
predominantly depends on his own work. It makes a difference if one just needs to know what
features another developer is adding, or how those added features are coded in detail and
implemented in existing code. As a result, it is up to everyone himself what modules one
examines and how detailed this occurs.” (Reinhardt 2003:91)
Another communication tool that is frequently used is the “reportbug” tool. Debian has a bug
tracking system (BTS) which files details of bugs reported by users and developers. Each bug
is given a number, and is kept on file until it is marked as having been dealt with. Reportbug
is primarily designed to report bugs in the Debian distribution; by default, it creates an e-mail
to the Debian bug tracking system at submit@bugs.debian.org with information about the bug
that has been found, and makes a carbon copy of the report as well for the author of the
package. Normally, the only people that are allowed to close a bug report are the submitter of
the bug and the maintainer(s) of the package against which the bug is filed. On
http://www.debian.org/Bugs/Reporting.en.html members can find out how to report a bug.
Reportbug is a tool designed to make the reporting of bugs in Debian and derived
distributions relatively painless. The most important usage of the BTS, and the most popular,
is to search for bugs which are relevant to problems newly experienced by other users.
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Screenshot from reportbug88

A session with reportbug shows how a problem with a piece of software automatically
becomes directly sent to the involved package manager in the format of a standard e-mail in
which is decided which priority the problem will get (on the basis of objective criteria). The
user will be guided through the reportbug session, so that his message will be automatically
generated in a useful and standardized format, complete with the most relevant information
about his system. The system will help the user in finding out whether the bug has already
been identified or not. Once the message from the sender is reported in the reportbug system
all the people involved around this bug will be notified.
In sum, the reportbug is process supporting software: it facilitates the cooperation and the
communication of programmers, but the programmers stay in control. The system asks for
some requirements and demands, but there is always enough room for the human factor.
Using reportbug requires a few steps in the process.
1. It helps to find out about which package one is talking. If a member says: the problem
was in this package, or the problem is in this configurationfile, the reportbug will
trace to which package the file belongs.
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2. The reportbugs scans whether the member has installed the most updated version.
(see also the screenshot).
3. Reportbug shows a summary of all outstanding bug reports.on a certain package.
4. Reportbug finds the maintainer who is responsible for the package and how he can be
reached. It also searches for any other packages that the package is using, since a bug
can exist because a certain version of a package does not cooperate well with other
versions of a package. Version-information is as such relevant for fixing a bug.
5. Reportbug asks for a short description of the problem (one sentence).
6. Reportbug will guide the members in choosing a priority level for the bug.
7. Reportbug archives all information and asks the sender to formulate a more extensive
description of the problem. This all becomes archived.
8. All further communication becomes automatically updated.
9. Finally the bug report will be closed, when the bug is fixed.
The Debian community is constantly trying to improve the communication channels. The
announcement of Alioth on the debian-devel-announce@lists.debian.org mailinglist on 29th of
March 2003 gave the Debian community the opportunity to get to know this new service. “Hi
everyone, This message announces the birth of a new service:

Alioth is a Sourceforge

installation dedicated to Debian.”
Alioth offers the same range of services as Sourceforge89 but only to projects which meet
certain criteria. Alioth has big advantages since creating a project is easy and it offers full
control over many services. It is open to non-Debian developers and it is easy to grant rights
(for example CVS write access) to external contributors. The initiators of Alioth hope that this
service will show that the Debian community is a very active part of the free software
community. The initiators hope that Alioth will help them in letting more people contribute to
Debian without going through the complete new maintainer system. It should also help
collaborative package maintenance, thus increasing the general quality of Debian. Apparently,
the community has found a way to involve people within Debian without those people having
to become an official maintainer.
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SourceForge.net is the world's largest Open Source software development website, with the largest
repository of Open Source code and applications available on the Internet. SourceForge.net provides
free services to Open Source developers. http://sourceforge.net/
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5.11 Openness
Anyone is able to ubscribe/unsubscribe on their own to any mailinglist, if the subscription
policy for a particular list is `open'. This ‘openness’ sometimes creates discussions in the OSS
world. The opinions are very scattered and it also depends most of the time on your first
experience with a project. On slashdot.org we found a discussion regarding this matter. “An
Anonymous Coward asks:
"I'm a highly competent and occasionally respected software engineer, who has worked on
several Open Source/Free Software projects; some of my code is in the Linux kernel. Within
the OSS community, we maintain that the main point of publicly announcing OSS projects is
to invite programmers to join the project and collaborate to make better software. But in
about 90% of cases, I've found that publicly announced projects in development are not
actually open to new members - the project leaders will ignore unsolicited code, won't
respond to e-mailed queries or suggestions, and in many cases the projects in question remain
in an early stage of development forever. What projects do you know of that don't make an
issue out of incorporating user submitted patches and design changes, and what projects put
forth huge restrictions on such submissions, even to the point of not accepting them at all?”
"This happens even when the project has explicitly asked for collaboration, and it happens
when the project leaders are big names in the OSS community as well as when they're relative
unknowns. So my question is, who actually collaborates? Which projects make unsolicited
development effort worthwhile by making it part of something bigger?90"
The response on this question was enormous91. We have browsed through all the postings and
selected a few of them in order to provide you with different opinions. We will highlight
some key issues and discuss them after these different postings.

I think (Score:2)
by Ravenscall (12240) on Saturday September 15, @09:29AM (#2302726)
And do not flame me for it, but I think it is one part maintaining the public image (Jump on board!) to
one part of just not having the resources/ Manpower to deal with every piece of submitted code. If all
OSS projects had the type of man power that say, the Linux Kernel project had, Open Source would be
dominating every market, but, as I do not run any of these, I really do not know.
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Good projects have to do it.. (Score:1)
by ugen (93902) on Saturday September 15, @09:34AM (#2302738)
Look at FreeBSD - they are fairly open, in that anyone with GOOD idea will be eventually admitted.
However you can't just come in with a bunch of code that does not conform to their guidelines and
does not do something within a current plan and hope they will take it. If you are sure that your code is
good and that project will benefit from it - and they don't "let you in" - just take their work, put your
changes in it and distribute it to the world. If what you do is useful or necessary - the people will make
the right choice.
Join MY project--It NEEDS developers--All Welcome (Score:1)
by cculianu (183926) on Saturday September 15, @10:06AM (#2302814)
(http://www.ajvar.org/~calin)
Well, if you haven't found an open project, you haven't looked hard enough. Typically the larger
projects are the ones that already have so many people involved, in the interests of sanity, code must be
rejected and some questions in mailinglists ignored. However, smaller projects are EXTREMELY
rewarding and really collaborative on a truly cool level.
The ego of the maintainer (Score:3, Insightful)
by proton (56759) on Saturday September 15, @10:08AM (#2302817)
(http://www.energymech.net/users/proton/)
A lot of the submission-friendliness depends on the ego of the maintainer. If it’s a person who wants to
head up the project just for the fame of it, you'll probably find it hard to submit good high quality code.
Such maintainers are probably more likely to take the ideas from your code and implement it
themselves, for better or worse...
I am a maintainer of a project myself, and I know that any submissions that comes to me will be
scrutinized quite harshly for quality. If they're not up to my own standards then I wont accept them. …I
think. If all else fails, you can always look into forking the project. If you are unhappy with the current
maintainer, maybe there are other people who are as well? Can you do a better job? If so, dont be
afraid of forking, thats what free software is for I think. Letting the best man do the job.
My experience with Wine (Score:3, Insightful)
by knitfoo (165390) on Saturday September 15, @10:13AM (#2302828)
I think this is a very interesting question, and one that is rarely honestly discussed.
I've watched the wine-devel list closely for the past 3 or so years, and I've observed the following:
Most OSS Developers are extremely helpful. I can't begin to tell you how impressed I have been by the
esponsiveness of developers on both wine-devel and on wine-users. Some OSS Developers can be very
rude to newbies who annoy them (yes, Andreas, I mean you, but you're getting better *g*).
Some queries to the list are simply ignored. And not just ones where the author failed to RTFM; there
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are often cases where someone asks a question, and it doesn't push anyone’s hot button, and no one
replies. Lists can actually be problematic this way. Have you noticed that if you send two people an email, your response rate is lower if you send the same e-mail individually to each person?
Most new posters want to swing for the fences, not pick up the litter. This is a real problem, IMO??,
with all OSS projects. For example, Wine is hard. However, there's lots of good work a newbie could
do (testing, doco, simple test cases, small projects that Francois does an excellent job of collating).
Most new posters want to make a real impact with their work, not start in the mailroom, as it were.
Hence the enormous number of OSS projects (why spend your personal time cleaning the litter of Wine
when you can be the lead developer on BobsCoolWidget?)
Most OSS projects see a lot of newbies come...and go. They respond best to new people who stick
around for the long haul. I guess it's like Minnesotans. They're not very friendly for the first 10 years
you're their neighbor, but after that, you're like family...
a few guidelines (Score:5, Interesting)
by Kuroyi (211) <rick@kuroyi. n e t> on Saturday September 15, @10:21AM (#2302854)
(http://www.kuroyi.net/)
Here's a couple guidelines off the top of my head:
1) Follow the goals of the project. Usually a project leader will have in mind where he wants the
project headed. Follow it. Ask him about it if you can't find any information about this on the web page
or mailinglist. (Sometimes a project is organic however).
2) Follow the existing design unless it's broken. Don't change the design unless you can articulate good
reasons for it. This forces people who already know the existing design to take time to learn a new one.
3) Coding style. Follow the style of the rest of the code. Some people will reformat it for you if it's
good enough, but don't bet on it.
4) Keep it manageable. It's difficult to read and verify large patches. Send separate functional pieces if
possible. It takes me much longer to merge big patches than smaller ones.
5) use cvs diff . Unless keeping it manageable prevents it, use 'cvs diff -u'. This generally makes things
easier for you and whomever is applying your changes. Especially if you're never made a diff before.
6) Tell the project leader what you're doing. Even if you're not going to be done anytime soon, let
someone know what you're doing. I had two people come up with independent Debian packages for a
project because one of them didn't mention it to anyone.
7) Put it on a web page somewhere. If your patch doesn't get merged put it on a web page. Send the url
to the mailinglists and keep it up to date. Maybe provide a prepatched .tar.gz. If you're going to be
doing it anyway let others benefit. That's all I can think of at the moment. I try to reply to all patch emails even if I reject them but some people don't have the time. Don't feel bad if nobody replies, just
manage the patches yourself if you find them that useful.
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5.12 Code of Conduct
Like we said earlier, this discussion thread was enormously long. In our interviews we also
obtained different opinions regarding this issue of openness. One point that has become fairly
clear is that a mailinglist in an open source community is a world on its own; with rules,
norms and codes of conduct. For new people on the list (newbies) this might be a bit
overwhelming. While posting a message to the list you might get rude answers or a reply like:
RTFM92. (And of course being a newbie you will not know what RTFM means). Since some
of the mailinglists are so large in volume, with many messages a day, the OSS community
users wants to structure the posting as much as possible in order to avoid having to read
everything. Questions that are asked on such a mailinglist that could have been known by
reading the manual are overload and noise to the members of the open source community.
Probably the phrase: “think before you write” is appropriate here. E-mail communication is
highly valued for this: one can take the time to think about an e-mail. However, when
discussions get heated on a mailinglist, it almost looks like an asynchronous chat channel.
The time-laps that normally occur in e-mail discussions are is a good thing, since one can
think before posting something. “This is something typical, the progress seems to go very
slow. However this is also the power of Debian. Debian is so complex, that it is difficult to
coordinate everything, some projects and choices that are made influence the whole project
and that is why people need time to think things through. For simple projects one could use
for instance videoconferencing to discuss matters, however in complex problems like these
you need experienced people who think things over and over again, and that is why e-mail is
a more suited medium. Also because every word and every idea is archived, you do not have
to respond immediately. Furthermore, since e-mail is said to be less personal, you can not be
distracted by someone’s voice or looks.”
Another example of the advantage of a mailinglist discussion was provided by another
informant: “let’s assume you have a driver for an USB card and you want to adjust some
parts, this will influence everyone who is using an USB card. If you would discuss this in a
face-to-face setting with only the members from the kernel, you would restrict yourself in
ideas. If you would keep this discussion on the mailinglist you would reach many more
individuals with more ideas. You have to throw something that complex in the community and
retrieve different levels of feedback and input.”
Let’s return to the discussion where we have highlighted some interesting points. The main
problem with busy mailinglists is that although those lists want to maintain the public image
of being open for everyone, the people involved just do not have enough resources and
92
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manpower to reply to everyone. Sometimes the ego of the maintainer is one of the problems.
Most OSS members are very friendly and supportive, but of course they are all human! When
a maintainer is acting in a non-friendly way (to put it friendly), there is always an option to
“fork93” with that list/project and set up your own list; “letting-the-best-man-do-the-job-idea.
Since mailinglists are most of the time open, anyone can enter, lurk around, post messages,
however one can leave just as quickly without any trace. The die-hards on those lists prefer
the newbies that stick around longer. Only in that way people can build a community. Our
informants said that they were trying to help users and newbies as much as possible, however
it depends also on how many times someone is asking something. “And of course the attitude
of the person who is asking something is important. If someone keeps nagging me, he can
expect a snappy answer.” A maintainer can also answer like: “if you want a polite answer,
pay me! Since users know that we are all doing voluntary work, they ought to know it is a
give and take situation.” Another issue that comes into play is the fact that although in open
source development, more people are involved than in traditional organisational forms, the
data shows the existence of a relatively small “inner circle” of programmers responsible for
most of the output. Those programmers are also more active participants in the discussions
pertaining to the project, although all programmers show a higher than average activity in the
mailinglists compared to other participants94. There are only a small number of programmers
working together on a file, indicating a high degree of modularity.
From the Apache case study by Mockus et al. 2000 it may seem that the core developers are
the most powerful class in the structure but all the classes of people in this social structure are
inter-dependent and a stable balance of power can be achieved. Users, who seem to be
dependent on the developer community for bug fix and implementation of new features, are
actually very important to the developers, since users point out bugs or non user friendly
software. Therefore, Eric Raymond's (1998a) advice on respecting users is sensible in this
social structure.
Following the guidelines, reading the manual and the FAQs, communicating in the style of
the mailinglist are important conditions while communicating on a list. “If you want to reply
to a message on a mailinglist, you should learn about a number of rules to make the message
as readable as possible.95” The essence of a message is to have clear communication. “A
93 If some of the core developers do not listen to the community, other members of the community can
take over the source code and run the project separately and this is called forking. Due to its disruptive
nature, forking does not occur very often but the knowledge of its possibility is yet another force to
promote the balance of power.
94

E.g. others that help the community through others activities then programming. For instance the
people who translate the websites.
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http://www.xs4all.nl/~hanb/documents/quotingguide.html
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poorly constructed message is not only harder to read for the direct recipient but also for
other people that would like to join the discussion. A well quoted message will show question
and response in the natural reading direction, which will make the message much easier to
read.” Following quoting rules while writing e-mail will probably result in more replies.
“Fact is that people tend to ignore sloppy messages and are attracted to decent messages.”
“The only argument I have to encourage decent quoting is readability. You won't make many
friends by driving too fast on the highway nor by playing music very loud in the middle of the
night. The essence of usenet96 is cooperation and not originality and frivolity in the way you
present your messages. I agree this is not the highway and you won't keep anybody awake by
doing it your way. You just lose your audience.97”
Not only the quoting rules also apply to Debian mailinglist, also a few intrinsic Debian code
of conduct apply. When using the Debian mailinglists, please follow these rules:
“Do not send spam. Send all of your e-mails in English. Only use other languages on
mailinglists where that is explicitely allowed (e.g. French on debian-user-french). Make sure
that you are using the proper list. In particular, don't send user-related questions to
developer-related mailinglists. Wrap your lines at 80 characters or less for ordinary
discussion. Lines longer than 80 characters are acceptable for computer-generated output
(e.g., ls -l). Do not send automated "out-of-office" or "vacation" messages. Do not send
subscription or unsubscription requests to the list address itself; use the respective -request
address instead. Never send your messages in HTML; use plain text instead. Avoid sending
large attachments. When replying to messages on the mailinglist, do not send a carbon copy
(CC) to the original poster unless they explicitly request to be copied. Do not use foul
language; besides, some people receive the lists via packet radio, where swearing is illegal.
Try not to flame; it is not polite.”

5.13 Flaming
We have seen the word flaming a few times in this chapter. Since it is a communicational
conduct, we need to pay some attention to it. Flaming means: > To rant, to speak or write
incessantly and/or rabidly on some relatively uninteresting subject or with a patently
ridiculous attitude or with hostility towards a particular person or group of people. "Flame"
is used as a verb ("Don't flame me for this, but..."), a flame is a single flaming message, and
"flamage" /flay'm*j/ the content. Flamage may occur in any medium (e.g. spoken, electronic
96

read: and mailinglists as well
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mail, Usenet news, World-Wide Web). Sometimes a flame will be delimited in text by marks
such as "<flame on>...<flame off>"98.
Since Debian is a community of developers interacting only through the Internet, it is rare that
Debian developers meet and have a face-to-face encounter for project related interaction.
Community members do meet at conferences and key signing events, but those meetings are
not task related. Communication is happening mostly through mailinglists, IRC (Internet
Relay Chat), and websites. “With that online communication comes the lack of personal
encounters. This means that the emotional component of communication must be imagined.
This can often lead to misunderstanding and conflicts that otherwise would not develop. One
area of concern has always been the amount of "flaming" on the mailinglists and on the IRC
channels. Debian developers are known to have strong convictions and it is easy to get into
some old argument when the buttons of one group or another are pressed.99”
“We're never going to put out the flame wars. The best we can do is hope that people will
learn to devote their energies to more productive things, like making the software better, and
not let the flame wars get in the way of making progress. Flame wars are an unfortunate
byproduct of the passion that people put into free software. When people are willing to spend
hours and hours arguing about things, sometimes arcane things that means they care very
much about them. Can you imagine people arguing endlessly about the merits of a particular
toaster or microwave oven? People in this community care very much about their software,
and that's a big part of the reason why Linux, and free software in general, have come so far
in such a short amount of time. People are willing to pour everything they've got into this.
Given that kind of passion, it's inevitable that we're going to have flame wars100.”
With the large group of developers it is more and more difficult to maintain personal contacts.
Cliques develop that deal with some aspects of the project. Decisions are frequently made in
those small groups rather than as a whole project. That is unavoidable given the nature of the
project but it often leads to complaints because another group or person was not consulted or
not aware of coming changes. Sometimes you find “trolls” on the mailinglists, people who are
deliberately aiming at starting a flame. One of our informants says about these trolls: “we can
handle those trolls, we will shut them up.” Since all the communication goes over the internet,
the question that pops up is whether you can really get to know the other person? While
discussing these issues with the interviewees we received a counter question: is it necessary to
know the other person?” However, after interacting with each other you will start to recognize
98

Jargon file
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From an interview with Ian Murdock
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http://slashdot.org/article.pl?sid=00/07/27/1526236.
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each other by the language that is used, the tone of the mail and the content. This way e-mails
have a personal touch.

5.14 Discussions on the mailinglists
According to the informants most of the discussions go underground, and what appears on the
mailinglist is only the top of the iceberg. We can not check this statement and we assume this
is true for small inner circle groups of friends. Our informants stated that communication via
a mailinglist has some delay, which is a property of the medium. One can think before writing
a mail, and you can propose new ideas. However, before proposing something, you will work
this proposal through by yourself and discuss it within a small group of people. This works
much more effective than posting a proposal that has not really been thought through. This
way you will not waste time of other people on the mailinglists. Most discussions on the
mailinglists are technical ones. Discussions via mailinglists are more formal than via the IRC
channels. On the IRC channels (which are a-synchronous chat channels) one can talk about
personal issues or about a television program101. While sending mails to the mailinglists, those
mails follow mostly the same structure and content. Probably, pointing out a bug or mistake
in the code. In that mail you do not introduce yourself and you do not talk about informal
things. The mail is just about that specific subject, nothing more and nothing less. Within
Debian you can personally address the maintainer of the project, and tell him about the bug
you have found. This is totally different when you discover a mistake in a Microsoft program;
you can try to send a mail about it, but most of times it will wait on someone’s desk for a long
time. In Debian you can immediately address the responsible person, if he is still active on
that project. Debian makes use of a bug tracking system, which keeps an eye on the workload.
It works on the basis of a mailsystem and deals with technical issues. For instance, when two
packages are interfering with each other, which can happen since the interdependence
between packages is large, coordination between maintainers is necessary. The maintainers
mostly send each other a direct mail, however when it is something really difficult, it is
impossible to use the policy mailinglist102.

101
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Probably Star Trek.
http://lists.debian.org/debian-policy/ : "Discussion and editing of the Debian Policy Manual.” The

manual can be found at http://www.debian.org/doc/debian-policy/ "This manual describes the policy
requirements for the Debian GNU/Linux distribution. This includes the structure and contents of the
Debian archive and several design issues of the operating system, as well as technical requirements that
each package must satisfy to be included in the distribution."
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On the debian-devel mailinglists we found a discussion about the status of various
communication channels within Debian. The discussion had to do with a proposal that was
written and called for a vote. Following the proposal rules, a proposor came up with a
proposal and with sponsors to back him up. The proposer also gave a discussion time and the
voting period. The proposer asks for a vote about the recognition of the Debian irc-channel as
a formal communication channel. (like for instance the mailinglists are).

Proposer:

Raphaël Hertzog <hertzog@debian.org>

Time Line: Proposal Submission: October 31st, 2001
Discussion period: November 1st, 2001 to November 14th, 2001
Voting period: November 15th, 2001 to November 29th, 2001
Sponsors:

Guillaume Morin <gemorin@debian.org> Michael D. Ivey <ivey@debian.org> Stephen
Stafford <stephen@clothcat.demon.co.uk> Gergely Nagy <algernon@debian.org>
J r me Marant <jerome@marant.org>

PROPOSED GENERAL RESOLUTION
IRC AS A DEBIAN COMMUNICATION CHANNEL
1. Context
A #Debian-devel operator regularly kicks (sometimes bans) people from the channel if they are not
Debian developers. He does so even if they have been introduced by developers as valuable Debian
contributors and behave correctly in the channel.
2. Problems
* The IRCchannels #debian-* are not officially recognized as part of

Debian's communication

channels. * Debian can't treat valuable contributors like it's done actually on IRC. Kicking a person
who naturally has its place within the developer's community (because of his interest and his work) is
not reasonable.
(Personal note: this kind of behavior gives Debian its bad image of a closed community preaching
openness)
* Debian's philosophy concerning the development has always been to open

the communication

channels. There's a mismatch here.
3. Proposed changes
We should acknowledge the fact the IRCchannels are used to communicate within Debian. They are
only an alternate way to discuss things. They are not the main communication channels (the
mailinglists are). This should be documented in Debian Developers Reference and wherever it's
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applicable. By acknowledging their existence, we also have to apply the usual Debian policies : - all
#Debian-* channels on OpenProjects should be open to everyone except #Debian-private which is for
registered Debian developers only

(the actual "key protection" may be replaced by a better

identification
mechanism at any time)
- the "netiquette" (RFC 1855, section 4.1.2) applies, channels' subjects should be respected
4. Item proposed to vote (after the discussion period)
[ ] I accept the ratification of IRCchannels as a communication medium and as such they have to
follow the usual Debian policies (adapted for IRChabits)
Outcome: Withdrawn by the proposer on 14 November 2001.

The Debian project secretary posted an announcement on two mailinglists:

Debian-

project@lists.debian.org, Debian-vote@lists.debian.org . This is the formal way to send in
proposals, as we have discussed earlier. The secretary wrote that: “With these 5 sponsors, the
minimum of K sponsors 103is met, and this is hereby acknowledged as a General Resolution. I
would prefer that this discussion, now that we are in the formal discussion period, be moved
over to debian-vote@lists.debian.org, which was designed to serve such a purpose.”
However, after many e-mails of discussion, the proposer decided to withdraw his proposal.
He decided not to follow through on the procedure of proposals and voting. “First I'd like to
thank the few people who have been constructive and tried to help instead of denigrating and
nitpicking on minor points. I've decided to withdraw the general resolution proposed 2 weeks
ago about IRC as communication channel.” The discussion did continue over the mailinglist.
From November the 3th until November the 7th we could find 62 e-mails regarding this
subject. On November the 14th the proposal was withdrawn and till November the 17th we
could find another 22 posting regarding this subject. However from an informant we obtained
the following information. According to this informant the discussion was brought to the
surface by a person who wanted to control and organize Debian a bit too much. “Mostly since,
IRC by nature is very anarchistic. Discussing whether or not IRC should become the official
communication channel, and if so, what consequences should that have for the sharing of
private information, is difficult to discuss. (#debian-devel is in principle free for everyone,
and that is why it is not the proper place to discuss matters regarding the debian-private

103

From the Constitution [4.2.1] "The Developers follow the Standard Resolution Procedure, below. A

resolution or amendment is introduced if proposed by any Developer and sponsored by at least K other
Developers, or if proposed by the Project Leader or the Technical Committee."
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list).” This proposal was withdrawn, however now and then new policies and documentation
are created through discussion on the mailinglist. For instance, the Debian Constitution was
also discussed on the Internet104.

5.15 Disputes between developers
On one occasion, a proposal that was intended to solve disputes between developers, in fact
caused a dispute between developers. In this real mailinglist example we can see a bit more
discussion and flaming in action, moreover, this section shows that the work within Debian is
not only task related, but can also be socially oriented discussed through e-mail
communication. Ian Jackson wrote a draft proposal in order to solve disputes between
members. He motivates this draft by the following: “since Debian is a very large project, we
will inevitably disagree, and occasionally get annoyed with each other. To allow us to work
well together a bit of give and take is needed, and we must be willing to present coherent
reasons for our views, and to listen to and engage with counterarguments.” His document
gives advice about friendly interaction and what you can do when friendly interaction does
not work. According to Jackson it is important to distinguish problems working constructively
due to an interpersonal dispute (`not getting along'), from technical disagreements about how
software should work, or procedural disagreements about whether some particular thing
should or should not be done. “For Debian to be able to construct good software, we must be
able to disagree with the way something is done or proposed in a constructive and useful way.
The best designs result when all the issues have been considered. Useful technical discussions
can become derailed by flameage. To help avoid this, please phrase your technical
disagreements moderately. If you receive a heated complaint about some technical matter
please try to respond to the technical, not emotional content! He continued with some more
tips and tricks for friendly communication. How this attempt for a proposal could end up in a
flame-war itself, you might wonder105. We will show you the beginning of the conflict, which
was between two developers and caused consternation in the community. Brandon Robison
mailed an e-mail to the community about Jackson’s behaviour; i.e. his unwillingness to
discuss his proposal with Robison. The first e-mail interaction between Jackson and Robison
was private e-mail, however when they got into a dispute, Jackson granted permission to post
his half of the private e-mails. Of course, Robison published his half as well. Both wanted to
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http://www.debian.org/devel/constitution.en.html
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The interested reader can follow the very long thread of messages at: http://lists.debian.org/debianproject/2002/debian-project-200211/msg00019.html.
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hear the response from the community about this dispute, which can be found at:
http://people.debian.org/~branden/iwj_disputes_draft_dispute.
What follows is Robison’s first message to the list about this dispute.
“Hi folks, Just a brief note to those of you who have been following the "disputesresolution"
document threads. Ian Jackson sent me an unsolicited private mail a few days ago
complaining that he was perceiving an abrasive tone in my messages regarded his draft. After
a few private exchanges, he asked me to stop mailing him privately on the subject. He also
gave me notice that he would not be paying any further attention to my contributions in the
public discussion, and suggested that I would need to find a spokesperson through whom to
relay my feedback on the document. (On the lighter side of things, almost as ironic as an
unresolvable dispute over a document about resolving disputes is being asked by a person
who sends you unsolicited private mails to stop replying to those same mails!)
I personally remain ready to discuss just about anything with Ian in what I regard as a calm
and professional manner (look ma, no screaming capital letters, exclamation points, or ad
hominem attacks). However, my effort to keep the discussion strictly on a logical and,
admittedly, fairly formalized yet candid manner appears to be more than Mr. Jackson is
willing to cope with…
… But the main point I want to make in posting this exchange publicly is to contrast Mr.
Jackson's apparent approach to arguments with mine. I think it is important -- *especially*
when writing formal documents like joint resolutions -- that one work very hard not to read
between the lines when interpreting the communications of those who disagree. While it is not
reasonable to expect machine-like, perfect rationality from ourselves every waking moment, I
think it is an ideal to which we should aspire when undertaking the weighty role of a
representative for many voices, as Ian is doing in this proposed document…”
Before diving into the open discussion, we will show the private e-mail from Jackson to
Robinson, telling him to stop mailing.
“I'm afraid I'm finding interaction with you too stressful because I'm still finding you putting
the most uncharitable, negative and generally unhelpful interpretation possible on everything
I do. I've tried hard to have a constructive and friendly conversation, but all I'm getting from
you is hostility and it's not good for me. So I'm going to protect my sanity (I mean that quite
literally) by trying to ignore you. I'm afraid I can't promise to produce constructive and
helpful responses any more. Please do not send me any more private e-mail on this topic. If
you feel strongly that I'm going down some bad route, I can only suggest that you find
someone willing to try to mediate. I'm happy to listen to arguments, but whether it's deliberate
or not on your part, I can't sensibly cope with the way you're expressing yourself.
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Alternatively you can wait for me to do whatever it is I feel is best and then try to get the
Project Leader to override me. Also, note that I do not consider this e-mail exchange
confidential. If you wish to publish it, please do so - on the understanding that I'd also have
permission to publish your side of the exchange. If you want to publish it, it would be best to
publish the whole thing perhaps. Personally I think the last thing the project needs is another
petty squabble argued about in a massive flamewar.”
21 developers got involved in this dispute. However they were not involved in the same
extent and volume. Around 89 e-mails were sent regarding this issue in a period of nearly two
weeks. The discussion went along different lines, which we are not going to follow in detail.
Mainly one could see that one discussed whether or not Jackson was flaming Robinson or
vice versa. Then there were people who disagreed with Jackson in his proposal and the way
he brought this proposal into the community. Also some of the members were not happy with
the fact they were drawn into this dispute. Jackson feels that Robinson is flaming him.
“But, if I read between the lines of your messages, there seem often to be insinuations of
dishonesty or lack of good faith on my part, and where you disagree with me you do so in a
very snide way.” Robinson replies:
“Well, try just reading what's there. Everybody knows what it sounds (and looks) like when I
flame someone.

I leave absolutely no doubt as to the nature and vehemence of my

disagreement. If you regard calm messages from me as having the same emotional content as
the flames, then you leave me with no means to express disagreement. I feel confident that
you would not deliberately construct such an interpretive mechanism for justifying a complete
disregard of another's opinions no matter the circumstances.”
Robinson replies some messages later with the following and is more or less addressing the
power status of Jackson since he is one of the inner circle people:
“…In the instant case, maybe people are fearful of going up against the legendary Ian
Jackson, the Author of Our Package Management System and Constitution, and Chairman of
the Technical Committee. This fear may be compounded by an unwillingness to be decried in
public as someone that "Ian Jackson won't listen to", as you've just done with me. It might be
possible for you to achieve your ends through intimidation – even inadvertently! -- that would
not be achieved via an electoral process. All of this is why I think it's a bad idea to refuse to
talk to people when you're trying to do something important. I am willing to talk on point
about issues of substance to your proposal, and you're refusing to listen.”
We will end this discussion by giving the last word to Jackson. From this dispute we can

learn a few things and that is why we have quoted so many fragments of e-mails.
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“So, without following up to anything in particular, I'd just like to say that I'm quite frustrated
by what's been going on here. Branden and Manoj have been telling us at length how highhanded and undemocratic and otherwise evil I am, when in fact all I've done so far is post a
document for review and comment, and defend it against some criticisms. Branden and Manoj
can complain until they're blue in the face thatobviously I'm being arrogant and cabalish and
what have you by disagreeing with them on some points, and declining to change my working
draft (and even, in Branden's case, declining to deal with any more of his dysfunctional
flameage). Shock horror, I even admit to being swayed by private e-mail! But, it's not their
decision. It's currently my draft, and I'll put what I like in it. BUT, I think the way the
discussion so far has been proceeding has been profoundly pointless - even harmful. Very
little has been said about the actual substantive content of the document at all. We've had a
few exchanges, but nothing like the vigourous discussion that there ought to be if there are
real differences over what should be in it. The bulk of the conversation has turned into a
meta-flamewar, which just leads to the participants getting angry.”
Jackson did put up different new versions of his proposal, again leading to many discussions.
However, we could not find a closing message. Except one from Robinson on another draft
recommendation from Jackson:
A *DRAFT* recommendation, which Ian Jackson hopes will be approved in some form by the
Technical Committee and the Project Leader.
THIS DOCUMENT IS NOT YET APPROVED BY ANYONE.IT IS A FIGMENT OF YOUR
IMAGINATION. IF YOU POSSIBLY SUSPECT THAT ANYONE EXCEPT IAN JACKSON
AGREES WITH IT THEN PLEASE GO WASH YOUR BRAIN OUT WITH FLAMES.

Some interesting issues have passed within this discussion. Now we all know what flaming
really is, we have seen some power games and a reference to the Cabal. Although our
interviewees claimed that status is not important in the Debian Community, this thread of
discussion sometimes proved otherwise. We also saw that only a small part of the members
were involved in the discussion and that they all had different reactions to the discussion.
Some of the members did not want to be bothered with the discussion, others tried to be
constructive and others just ignored the discussion on a social level and tried to follow rules
and guidelines to solve the dispute. However, one thing in particular is useful to our case
study. E-mail communication seems to be able to raise strong emotional feelings with people.
Even in plain text people are reading between the lines to find emotions and meanings.
Within Debian we can find both ends of communication from very technical and to the point
to meta-flaming. Through e-mail behavior people get real faces even without seeing them.
The often heard argument that e-mail communication is a very lean form of communication,
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does not apply in the Debian case. Social cues do exist in e-mail communication, however of
course not in the same way as in face-to-face communication. However the output is probably
the same. The argument that e-mails gives the receiver and sender time to reflect on the
message to be sent, in order to avoid heated discussion, was not valid here. One can wonder
how this discussion might have looked like when being disputed over an IRC channel, which
is said to be more responsive to flame wars. In one of the e-mails, Robinson refers to Jackson
as being intimidating, it is interesting that plain text can be used to intimidate another person.
Especially since gestures, social position, tone of voice and reputation are less visible in email communication as in face-to-face meetings. This brings us to the following paragraph
about social cues.

5.16 Different modes of communication
The issue of social cues and the possibility for rich communication through e-mail
communication was discussed with different members of the Debian community. We learned
a few things. Most of times, the Debian members do not think that social talks in e-mail are
necessary since rich communication106 is seen as overhead, and will only distract them from
their work. They do not have the urge to meet other Debian members while cooperating in the
same project or package. While the mailinglists are used mostly for work related e-mails, on
the IRC channels one can find more socially oriented talks107. We have learned that the
different communication media in the Debian community serve different functions. For “Free
form” discussions the mailinglists and IRC channels are used, however there are differences
between mailinglist discussions and IRC discussions. The major difference is that the
mailinglist system is an asynchronous medium, while the IRC channel is a synchronous
medium. However, sometimes the discussion on the mailinglist seems to be in “real time” as
well, especially when the discussion is of great interest and importance for many developers.
For strongly structured discussions the bug tracking systems are used, and for knowledge
based discussions one uses different communication platforms, like the Wiki platform. The
Wiki platform will be used as an example to explain the working of such platforms. The Wiki
website explains what Wiki is about. “The simplest online database that could possibly
work.” Wiki is a piece of server software that allows users to freely create and edit Web page
content using any Web browser. Wiki is unusual among group communication mechanisms in
that it allows the organization of contributions to be edited in addition to the content itself.
106

Rich communication as described by the Media Richness Theory, is more personal, warm and social
oriented.
107

These conversations are most of the times limited to discussions about tv programs, politics or
whatever, but never really on a personal level.
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Like many simple concepts, "open editing" has some profound and subtle effects on Wiki
usage. Allowing everyday users to create and edit any page in a Web site is exciting in that it
encourages democratic use of the Web and promotes content composition by nontechnical
users.(http://www.wiki.org/).
Of course, Debian people meet occasionally while showing up at conferences or at key
signing events. And Debian members within the same country sometimes get together for
drinks, however not all of them. As we have seen in the meta-flaming discussion, talks are not
always about codes; however the discussions are all dealing with aspects of the Debian
community. In technical discussions it is more difficult to see someone’s personality. The
domain of the interaction is restrained to the technical field. You cannot see the personal
interests of people, so it is very one-dimensional. Of course, one can find some clues about a
person’s character in the e-mails, you can see for instance if someone is intelligent or not, you
can tell by their argumentation structure. However, probably you could learn more from a
person when looking him in the eyes. Still it is not necessary to know the other person when
cooperating with him, according to the interviewees. “You might know how a person can
carry out his ideas through IRC, or e-mail. You can work effectively together with someone
you don’t know his gender or race. And sometimes I do not even want to know: it is not even
relevant in this mode of communication. It is only important what that person does for
Debian”
Still, a person can be a talker or a non-talker, and this stays the same, whether you see him in
a virtual mode or in a real life setting. Without wanting to talk in stereotypes, one of our
informants stated that: “Probably we are socially not very capable. This goes for most
software developers. Of course, I can hang out with people, but I’m not very socially active.”
In that case, e-mail communication can be a relief for inhibited people. “When e-mail is the
only channel to interact with, then you have to interact according to that mode. You build
your world around it. The context in which the e-mail interacting takes place is predefined. It
is a technical community.”
Trust is important, but knowing that someone is a developer is most of time enough to
cooperate and communicate. Through the new maintainers process you know more about the
other person, since you know he has passed the identity check and that he agrees with the
social contract and that he has read the Constitution. “The most important thing about other
community members is that they perform well. If a maintainer is very good at his job but has
an attitude, you are more willing to forgive this attitude flaw.”
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To make this paragraph more concrete we will use the story of a mini-Debian project. One of
my informants (J.P.) works for a Free Software project named Posadis108. He has never met
the primary author of the project, although they live in the same country and distance would
not be the problem. They have only communicated through e-mail, since they started working
together in August 2001. “I have the feeling that we are both satisfied about our cooperation.
However, this cooperation has a different character than the more traditional workcooperation character. Our cooperation form is more like a communication form consisting
of: motivation, inspiration, socialization, coordination and delegation. For the coordination
part of the project J.P and the primary author have set up two different mailinglists. One is the
mailinglist for announcing new versions of software and the other one is the Devel mailinglist
which is a mailinglist for developers. J.P. intends to put up a mailinglist for users as well, so
users can interact with each other. The Posadis project is only run by two people. J.P. was
looking for a Name Server (a phone book that translates names to IP addresses109 ). He found
one, but was not satisfied with parts of it. J.P. mailed the owner of the server, without the
intention of becoming part of the project. “I mailed M. and told him that his server was
missing some items. He replied and asked me to join him.” This way J.P. became a
maintainer. M. already saw that J.P. had done some more things for the community and that
was for M. a reason to trust J.P. M and J.P. have never met each other and they do not discuss
social issues or social backgrounds. “Everything goes in a virtual mode, to that extent M.
could be a robot just as well.” Within the Posadis project there are no explicit rules. “If I do
not like working on a particular bit, than I will not do it. But of course, most of times it is fun
to program, since it makes the software better.” J.P. thinks of M and himself as a real team.
“We understand each other, we have the same ideas about free software, and that is already a
good base to start with.” Before posting e-mails to the Posadis mailinglist, J.P. often
discusses the content first with M., like a brainstorming event. J.P. thinks that before you post
anything for a broader audience you have to make sure you have thought things through; else
you will bother the community with draft version of your work. J.P. thinks this happens in all
OSS projects, there are always people who know each other and form little teams for internal
feedback before going online. It is a form of peer-review. For J.P. e-mail communication is a
form of personal communication: “we do not have anything else.” J.P. has never phoned M.
“We don’t even have each others numbers, however we should phone each other once, it is
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An IP address is an identifier for a computer or device on a TCP/IP network. Networks using the
TCP/IP protocol route messages based on the IP address of the destination. The format of an IP address
is a 32-bit numeric address written as four numbers separated by periods. Each number can be zero to
255. For example, 1.160.10.240 could be an IP address. See for more information:
http://www.webopedia.com/TERM/I/IP_address.html
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different than e-mail.” However, J.P. thinks it is much easier to e-mail, it is a less direct form
of communication. Using the IRC channels is much more direct, you receive more feedback.
Through phone-calls you receive even more feedback and information about the person on the
other side of the line, however, that way you have less time to reflect on the content of the
ideas. “This is the force of e-mail and at the same time also a weakness.” J.P. has no concrete
image of M. besides his programming qualities. “When our project gets very famous and
when we have to present it at a conference, than we would go out for a beer, probably. But
not now. There is no need for it. I know him, and I don’t. I know his e-mail name and his
software ideas. But it works.”

5.17 Organized Anarchy?
One of the informants can tell about Debian in a historical perspective, because he was there
from the beginning and saw Debian grow to the Debian it is today. Clear for him is that
within Debian you do not need to make things more formal than necessary. The more
informal Debian stays, the better it is for the community. Of course, Debian needs an
infrastructure on a technical basis. And there has to be consensus on how to present Debian to
the outer world, and on who decides what, how much authority everyone has, and when to
vote about important issues. The social contract of Debian is like a mission statement to our
informant. His Debian colleague sees it more like a constitution110. The social contract
provided the community with some rules, and in practice they will see how these rules work
out. Explaining how it works with these rules is a bit difficult. In a traditional organization,
you have rules that are invented by the superiors and that have to be followed by the
employees 111. In an organization like Debian, those “rules” are more the commonly decided
rules of the game in order to cooperate in an effective manner. If someone in the Debian
community has the feeling that one of the rules does not apply anymore he can propose
adjustments. On the technical level one often talks of a "meritocracy": the one who is most
qualified in a certain area, has the most say in that area. However, when he becomes less
qualified this immediately impacts his position. Therefore, the organization within Debian can
be called fluid, it permanently (implicitly) adjusts itself to the circumstances, without having a
formal leader telling Debian what to do. Of course, Debian has been growing fast and this
caused problems in the past, but Debian now has an organization that can cope with future
growth.
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Or disputed like in the flame war between Jackson and Robinson.
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In a legal sense Debian does not even exist. For commercial companies Debian is an
amorphous understanding. Debian exists, but one cannot grab it. “We do not make fancy
boxes, like other Linux distributions. For instance, Redhat has measurable objectives: amount
of employees, a profit margin, and those fancy boxes lying in the shops.” Debian is not aimed
at those marketing issues; Debian is only interested in making a system that works for the
community. However, despite the boxes, Debian has its own identity. “We sell Debian t-shirts
and of course we wear those T-shirts ourselves.” Our informant talks about “we” when he
talks about Debian, he explains: “I have been with Debian since 1994, and when you are so
much involved with something, it becomes like a baby to you. I have seen Debian grow from
13 people to 850; well actually I do not keep track of those numbers anymore. I feel
connected with especially the Dutch part of the community, since we meet at conferences.
However, I do not feel connected with all of those 850 members.”
The amazing thing about Debian, whether you call it an organization or not, is the fact that it
exists through the Internet. All the rules that exist within Debian were formed through e-mail
discussion, and all those rules had to do with communication and coordination in order to
make this virtual community work. We can try to identify all the mechanisms and see how
these compare with the commercial companies. However, as mentioned in our pre-face: “You
are free to ignore any or all of them if you don’t like them.” The Debian community is free to
ignore “babbling idiots,” but also free to ignore any structure at all.

5.18 Stage 3 — Project growth or decline: the Future
“Overall, we had a very good year. Making a major release always brings attention to the
project... it excites users, broadens the deployment of real improvements in our software, and
motivates the press and others to take a fresh look at us. As a volunteer organization, all of
these activities provide us with feedback and encouragement that motivate us to greater
accomplishments.112”
Debian grew from only a few developers to a large community. During this growth the
community found ways to cope with this expansion, mainly by streamlining and coordinating
the communication. Their communication processes are streamlined in many ways, for
instance by having different mailinglists and different procedures and rules for this
communication. Structured communication is needed in such a complex environment. Debian
112
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has to deal with many packages coming out every day and this has to be coordinated through
a huge body of policies and procedures. Not only the package management is a complex
issue, also the management of the community requires some effort. Of course, most of the
effective work is happening in small groups, however it is important to keep the feeling with
the community as a whole. As Lameter (2002) puts it: “Being one among 1000 developers
also makes the individual rather anonymous. The attraction in the past for many developers
was the personal relationships that develop in the project. We need to reorganize the project
into smaller groups where these significant relationships can develop.” In our interviews this
issue did not appear as a major problem. Of course one agrees that the communication
becomes more complex, but still the Debian members feel connected to parts of the
community, mostly in their own working area. Another issue that is often brought up is the
slow release cycle of Debian. Debian often has to defend itself on this matter. Debian is proud
of the fact that they won’t release buggy software, and will release only when the software is
stable. For a commercial company this would be hard to understand. A Release means money.
However in the Debian community, work is done by volunteers, mostly in their spare time.
Their rule is: “we release when it is ready!" There are no deadlines. “Of course, it takes us a
long time before we release, however, when we release, our users know they can trust the
software.” As Ian Murdock puts it in an interview: “I agree that the slow release cycle is a
problem. The Debian folks recognize it as a problem too and are taking steps to address it.
Release management is very hard, especially when you're dealing with hundreds and
hundreds of people, many of whom have never met and most of whom work on the thing
purely as a hobby. It's far easier when you have a company and people are all in the same
place and getting paid. So, this is a common problem among free software projects, and
Debian is having to deal with it on a scale larger than most projects have had to deal with it.
And they're getting there.”

5.19 Discussion and Conclusions
We were interested in the Debian project because the whole project is built on virtual
communication. Especially, when following the MRT, this virtual communication should
have imposed limitations (Yamauchi et al. 2000) due to the lack of rich communication, e.g.
face-to-face communication:
1. Team members are limited to written (lean) communication and lack
spontaneous discussions.
2. Team members have little real-time knowledge about each other (social
presence is weakened in the environment)
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3. Complex and ambiguous messages can not be shared because of the limited
interaction. E-mail communication is supposed to be rigid and less able to
convey information.
4. Lean media reduce the social context cues, therefore not much is known
about the other team members.
5. Lean media can create problems, in a way that it is supposed to be difficult to
achieve agreement among members.
6. Communicating through lean media makes it difficult to built personal
relationships, and discuss human and social topics.
7. E-mail communication increases the amount of flaming within conversations.
8. Furthermore, e-mail communication is expected to be formal and cannot
initiate informal communication.
However, Open Source projects are competing with software developed by traditional
commercial software companies, despite the fact that Open source developers rarely meet.
How can this be explained? One way to explain this paradox is by arguing is to minimize the
need for collaboration, to minimize the complexity of the OSS projects and to argue that the
work done in these projects is routine and unambiguous. Since of course, in the eyes of the
MRT, only in case of routine work, lean communication communication can be used for
collaboration. This case study about the Debian has proven otherwise, as managing and
leading of software development have been challenging and complex issues. Software
development is traditionally a coordination intensive process. Often, ad hoc and situated
coordination is required in the face of uncertainty. “Problems that emerge unpredictably in the
course of actions have to be resolved through flexible coordination.” (Yamauchi 2000: 3).
Coordinating the processes over the Internet, makes the coordination process even more
intense, as one can imagine. How can the successful cooperation in Open Source Software
projects be explained ?
The Debian case study has shown that organizational culture and coordination processes can
enable rich communication while only using lean media. Debian showed that the organization
of the community, more than the technology used, can challenge the limitations traditionally
associated with ‘lean’ media. We learned that the organizational reaction to lean media is
enough to support cooperation and that it is therefore not necessary to add more technological
advanced features to the community.
This case study has not only confirmed the conclusions of our first case study (Delta); it has
enabled us to identify factors as a source of explanation for the richness in e-mail (CMC)
communication. This case study has highlighted the impact of organizational factors as a
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positive answer to the question whether virtual teams can work at a distance while tasks are
complex and information is sometimes ambiguous. We have discussed the strengths and
weaknesses of the Debian organization, with a special focus on its governance structures, the
project’s IT Maturity, the leadership style and the community culture.
In this section we will focus on explanations for the rich communication to be found in OSS
projects;

•

Rational culture

•

Think before you act culture

•

Effective media use

Rational Culture
During our case study on the Debian project, we were surprised by that fact that most
members talked about social talks as overload to the project. Probably this ‘aversion’ against
too much talk that leads away from the real work, could be described as a rational culture.
Yamauchi et al. 2000 argue that a rational culture implies that members try to make their
behavior logically plausible and that technologically superior options are always chosen in
decision-making. This rational culture is necessary since communication through computers
makes agreements and discussion difficult.

Rationality is the only criterion by which

everyone can agree to decisions. The criterion by which everyone can agree on a decision is
on whether the code is technological good or bad. (or whether the code is ‘sexy’ or not).
Still, the Debian project has shown that it is able to reach consensus over non-technical issues
as well, for instance in relation to the project management when discussing leadership issues
or the new maintainer process. The organization of the Debian project fosters rational
decision-making, even in social issues. We argue that while social cues are reduced by using
lean media, this equalizes the participation.
Futhermore, the asynchronous nature of the electronic media gives members time to reflect on
messages they write and render the messages logical before sending them. (Yamauchiet al.
2000). “ In this process, they prepare plausible reasoning, ponder on alternatives an remove
superfluous information.” Again, removing too much information (social) overload. The way
communication is organized in the community, the informal rules for communication, makes
communication more rational structured. Programmers refer to their resources as code files,
web pages, research papers and messages of others to make the idea clear and reliable. By
reflecting before sending messages, members not only make their messages plausible but also
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learn and improve their skill and knowledge by ad hoc learning. Written communication by
electronic mail also helps break down vague ideas and serves as a reliable organizational
memory. In the correspondence with diverse Debian members we observed that the e-mails
received from Debian members were perfectly written (formatted and styled according the email rules of clear communication). Every message was clearly structured and members made
reference to the source of their information, terms used in OSS projects were explained using
dictionaries.

Think-before-you-act-culture
In order to deal with the enormous flow of information within the Debian community, there
are different mechanisms. To reduce the information overload on the mailinglists, especially
new members are urgued to read the FAQ’s (Frequently Asked Questions) and the manuals
first, before asking a question on the mailinglist. In order to keep the mailinglist traffic as
light and pure as possible, programmers should think twice before posting a message. When
“newbies” post unnessessary messages (questions about the project which could have been
asnwered by reading the FAQ’s) on the mailinglist, they can expect nasty answers from some
of the members of the community. Ignorance trashes the flow of communication. While
Yamauchi et al. describe that Open Source programmers are biased towards action rather than
coordination: “they tend to act without first declaring the commitment.” we argue that the
opposite is more true. While it seems that everyone can just post anything on the Net, we
think that members think before they act instead of this bias for action. We have seen that
when programmers have new ideas, they do not just put them on the mailinglist. They first
discuss their ideas first in a group of peers, let’s say in the informal circuit before using the
formal communication canals lilke the mailinglists. This think-before-you-act-culture seems
to foster innovation: hidden experiments within peergroups (e.g. the testing of ideas) enables
programmers to pre-discuss their ideas when the expected outcome is uncertain and which
would have discouraged the member to “just” post the message to the mailinglist. As we
have seen the Debian members do not want to hassle the community with ideas that are not
well-desgined. We realize that this idea is quite the opposite from Yamauchi et al. 2000, who
have argued that the bias for action lowers the threshold to submit ideas, since members do
not have to declare anything before joining projects, they can submit their ideas to the
mailinglist. We think that the threshold for new members to submit ideas is high, expecially
when they are not involved in a peergroup yet, to discuss their ideas. By posting ideas that are
unstructured and vague, will make them loose the respect of the community. The idea of
think-before-you-act concludes with the rationale culture of the community. Only after the
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discussion of ideas within the peergroup we can speak of a bias for action. In this we agree
with Yamauchi et al. who have stated that there are examples enough (also in face-to-face
settings) were too much discussion inhibits development. When a idea is posted on the
mailinglist (after a round of peer review) there is not much discussion need from the
community as a whole, and therefore the members can go over to the action and work with
the ideas that were posted.
Effective Media Use
While it is often stated that maintaining a project through computer mediated communication
is difficult or even impossible, the Debian project studied proved otherwise. In combination
with the rational culture as well as the think-before-you-act-culture, effective usage of
different media structures the project and fosters communication and collaboration.
We already mentioned the advantages of using the CVS system, which provides the balance
between centralization and spontaneous work. Moreover since software becomes refined
repeatedly with the involvement of many workers, this iterative development ensures the
quality of the work. The mailinglists also foster cooperation and transparent communication,
because all project members usually post all messages to the mailinglists. This transparency
provides a level of awareness about what others are doing. “This is similar to ‘over-hearing’ a
converstation between others or people ‘talking out loud’ about their own work. (Yamauchi et
al. 2003). Through overhearing, members can perceive what is going on. Although mailinglist
are getting swamped with e-mail, information overload does not pose a problem. We already
mentioned that members avoid social overload e-mails, and when they do sent an e-mail, the
content of these e-mails are well prepared without unnecessary information. It is also a
custom to read the FAQ’s before sending a message with a question, in order to minimize
traffic. The receivers in turn, just look through or over-hear messages and read only messages
of their interests carefully. Moreover some members use technology to filter certain e-mail
messages, with help from mail scripts mail can be automatically deleted. This deletion is
sometimes based on topic, and sometimes on the sender.
The effective use of media (the Internet) is also connected to another specific point, as
discussed by Von Hippel et al. (2003). Their line of reasoning starts with the question about
what exaclty is unique about the knowledge and information sharing in the field of OSS.
Unique is that in the OSS field the users by themselves carry out the entire innovation process
– no mancufacturer required. Open source projects as such encompass the entire innovation
process, from design to distribution to field support and product improvement. Von Hippel et
al. (2003: 219) argue that “such “full-function” user innovation and production communities
are possible only when self-manufacture and/or distribution of innovative products directly by
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users can compete with commercial production and distribution.” The strengt of the Open
Source software lies in the usage of the Web. Innovations can be produced and distributed
essentially for free on the Web, software being information rather than a physical product.
We discussed three factors that were imporant to the effective communication and
coordination within the Debian project. It is important to note that Debian also developed a
quite complex governance structure to deal with problems of leadership, coordination, and
decision making. From the initial start-up phase till the current stage of the project, we have
described the different stages in the Debian project. These stages provided us with answers
about how Debian projects are initiated and organized over time, what (informal) rules for
participation have been established, and what other governing mechanisms are present in the
Debian project. The governance structure built around the communication of open source
projects was critical in ensuring participants' willingness to collaborate. One of the
interviewees has argued that because of a strong motivation, a technologically inclined
(sub)culture and a common vision with a well-defined 'univers de discours', the Debian
project works as it works. The fact that Debian is scattered across the four corners of the earth
is not the result of a conscious choice but a fact of life and the organization which has
subsequently evolved has been born out of necessity in response to this state of affairs. “This
is altogether different from a brick-and-mortar organization which elects to go virtual as an
added option. The road from brick-and-mortar to brick-and-click has become notorious as
one laden with resistance, thresholds, mine fields and dead ends, only to be circumvented by a
weighed analysis of the particular organization's strengths and weaknesses, communicative
style and company culture, just to name a few factors.113”
In the beginning of our case study we were surprised by the fact that Joel Klecker was known
through his programming skills, but that the person behind Joel was unknown. However, he
was still a part of the community. How can a community be a community when no one knows
each other? Is this community cold and based on code alone, one might ask. No, it is not.
“This is the first public announcement of this intention. Some may notice two new files in our
archive (or on mirrors) and on the new Test Cycle 3 CD's. This is a dedication of this release
to a recently departed member of our Project, Joel Klecker, who died unexpectedly at age 21.
The dedication can be found (and is attached here for completeness) at:
ftp://ftp.debian.org/debian/doc/dedication-2.2.txt
You will also find a file with it called dedication-2.2.sigs.tar.gz, which contains close to 200
PGP signatures from our Developers for the dedication.txt.
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From an interview with S.Claessen
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Dedicated to Joel 'Espy' Klecker
On July 11, 2000, the Debian Project, and the Free Software Community as a whole, lost a
very dear friend and developer. For most of Joel's life he had been fighting a disease known
as Duchenne Muscular Dystrophy. Since July of 1997, Joel has been a Debian developer, and
for most of that time was bed-ridden because of this disease. Joel was 21 when he died, far
from the ripe age we imagine most people in our field will reach. His great dedication to the
project is an inspiration to us all, and will never be forgotten. He was known by most of us as
"Espy", his IRCnickname, and also as the outspoken voice we heard on the mailinglists, never
afraid to speak his mind in a way that only Joel could do, with humor and directness. He
maintained a level of excellence in many important packages for Debian. His expertise and
knowledge was never questioned. Those of us who have the honor of carrying on the work
that he has done for us, will try to maintain it to his degree of technical perfection. Most of us
had no idea the trials that Joel endured every day of his life. Not until near the end did any of
us know he even had this disease. Only now are we realizing his dedication, and the
friendship that he bestowed upon us. So as a show of our appreciation, and in memory of his
inspirational life, this release of Debian is for him.
* The "Joel 'Espy' Klecker" release -- The Debian Developers”
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6. COMPARING THE CASE STUDIES

“Online groups are indeed real; however, just as with traditional groups, active participation
plays a key role in determining whether an individual will experience self and social benefits
from group membership… On the Internet, as in “real life,” whether the group stands or falls
depends on the individual motivations and needs of its members.” (McKenna & Green 2002:
125)

6.1 Introduction
In this study we have analyzed three different cases of (semi) virtual teams. The cases
differed in the degree of being ‘virtual’, their group processes, organizational context, and
communication and cooperation structure as well as in the usage of and experience with
different communication media by organizations, teams, and team members. Our expectation
was to find differences in the cooperative and communicative behavior due to the different
contexts of the cases.
In the first case study, Delta, both the virtual and the face-to-face communication in a small,
international research team were examined, in an attempt to find clues that would confirm or
disconfirm

Media

Richness

Theory.

No

significant

differences

between

e-mail

communication and face-to-face communication were found (which disconfirms an important
MRT claim). It was hypothesized that the communication patterns to be found in this case
were shaped by other factors than the communication technology used, most notably the stage
of group formation and the prevailing leadership style. In the epilogue it was shown that the
problems that had dominated the start-up phase of the project did not simply go away after the
project really started. These problems continued, and even intensified, during the 3 years
course of the Delta project. Apparently, something that starts out in the wrong way will be
difficult to turn into something good, regardless of whether it is a virtual project or not.
Whereas the Delta case study had demonstrated the absence of major differences between
email-based cooperation and co-located (face-to-face-based) cooperation, the second case
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study (Advance) produced evidence on the prospects of interorganizational cooperation being
limited by contextual factors. We showed that the quality of media for distant communication
is only one, not too important factor among many others to explain the (lack of)
communication between people who are supposed to collaborate at a distance in an Advancetype environment. We provided evidence of poor communication, and we highlighted the
impact of organizational factors, including the initial set-up, the division of tasks, leadership
and guidance issues, process monitoring and deadlines, and organizational identity.
The last case study, on Debian, described ‘pure’ virtual cooperation. It showed how
cooperation can be successful despite the “disadvantage” of having to rely exclusively on email communication. While Debian lacks a formal project team structure, it does have some
general characteristics that can be taken to be structural conditions of successful virtual
teamwork (cf. Moon & Sproull, 2002). These conditions relate to the “soft” structure
developed in discussions within the community. This structure includes (a) democratic
leadership and leadership elections (b) clear rules and norms of the community that are
communicated online, and (c) simple but reliable communication tools that are available
worldwide (e-mail, IRC, mailinglist discussions).

6.2 Comparison
The aim of this study was to examine whether, how and when virtual cooperation was
possible – without or complemented with face-to-face communication. We found that
communication was largely shaped by contextual - institutional, organizational, cultural,
political – factors, instead of being determined by the technical features of the communication
medium used. In the present chapter we will compare the communication processes observed
in the three case studies, and we will try to identify the underlying structural factors (objective
and subjective ones) that influenced the communication. The communication technologies
(mostly e-mail and mailinglist communication) that were used were almost the same in the
three cases, but the perception by the actors in the three cases of what was technically
possible and necessary differed profoundly.
In chapter 2, we introduced a framework to be used as a guideline for exploring the case
studies. The framework included four theory-derived background factors: the organizational
culture, the work organization, the technology structure and the organizational structure. We
surmised that these environments constitute an organizational context that cannot be ignored
in a study of real life virtual communication processes. In the next paragraphs we will discuss
the findings with respect to these four main background conditions more in-depth.
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6.2.1. Organizational Culture
The organizational culture involves different factors that impact how people perform their
work and how members within a team cooperate.
While there are many factors that can be discussed under the heading of organizational
culture (E.g. e-mail versus face-to-face culture, relationship development, cultural
differences, team cohesion, the development of trust), we have chosen to focus on the
project’s membership and the project’s team identity. As far as we could oversee all the
different factors related to the organizational culture, the project’s team membership and the
project’s team identity provided interesting evidence to analyze how these two actor-related
factors influenced or defined effective cooperation and communication within the three
different cases.
The project’s membership is related to structural characteristics. Is the membership open for
everyone or not? Is the organization managed in a strict or loose way? When the team is
formed out of members from different organizations, how does this influence the way people
work together? Are they able to develop a common identity? Organizational or team identity
is defined as members’ shared beliefs about the organization’s central, enduring and
distinctive characteristics. “Identification is a means by which organizational members define
the self in relation to the organization. An organization’s identity provides members with an
answer to the question, “What is the nature of this organization?” (Wiesenfield et al., 1998: 2)
Organizational identification, which provides a psychological link between workers and the
organization, facilitates coordination because it leads to convergent expectations, or it reveals
opposite expectations.
Membership and Shared Identity
The membership of many virtual teams is shaped by the fact that no single institution can
easily form global virtual teams - it usually requires global partnerships. A characteristic of
virtual teams is that they include people from different institutions, which introduces different
perspectives. These perspectives may reflect national or cultural differences (in the case of a
global virtual team), or different organizational cultures, or both. If a virtual team consists of
members from different organizations the virtual team members are still linked to their own
home organizations and this may cause for instance loyalty or trust-related problems within
the team. Such problems may arise if some of the linked partners come from previously
competing companies that now have to work together in a collaborative environment. Issues
of distrust and a lack of a shared identity may constrain the cooperation.
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Individual researchers from different universities formed the Delta team, while the Advance
Consortium consisted of a mixture of universities, research centers, and for the main part,
industrial partners. One of the general requirements set by the EC is that the research team
consists of a mix of people from knowledge institutes (e.g. universities) and companies, from
a mix of European countries. Initiators of the Delta and Advance project looked for partners
spread out over Europe. The call for proposals and the funding from the EU that comes along
with it were the starting signal for the Delta and Advance projects. The research proposals
had to be approved by the EU. The Debian project was formed by numerous individuals, and
distinguished itself from the Advance project in being a naturally emerging virtual group
compared to the deliberately created Advance team (and Delta team) (Sanderson 1994;
Warketin et al.1997).
Delta
It took the Delta team members almost a year before its research proposal was made and
approved, and before the team was formed and fixed. The individual principal researchers
belonged to different European universities, and were tied to their home organizations while
taking decisions regarding budget-issues. Problems occurred between partners in the Delta
project when the home-universities appeared to have different ideas about solving budget
issues. This might be related to cultural differences as well; the South European universities
were flexible in dealing with the EU contract, while the North European universities were
much more bureaucratic and rigid in using the contract. (We found the opposite in the
Advance case; within Advance the rigidity was found in the South European companies and
there was more flexibility in the North European companies)
During the course of the research, the Southern universities were also more flexible in hiring
new researchers to the Delta project. Sometimes these part-time researchers made a small
contribution and then left the project again. The membership issue was characterized by the
North-South cultural differences which caused some of the conflicts and inhibited to a large
part the formation of a shared identity of the team.
The Delta team built a common website, implemented by one of the partners supplemented
with suggestions from other members. Each of the members had access to upload issues on
this website. A common website gave at least to the world outside of Delta an image of a
common identity, although within the group not too much common identity was developed.
According to Wiesenfield et al. (1998) frequent communication would create and sustain a
common identity. In the Delta case there was no frequent communication that involved all the
team members, except for the periods around deadlines and face-to-face meetings. At the
face-to-face meeting we could observe this lack of common identity just by looking at the
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way members were seated in the meetings. At the round table all researchers were grouped
per university or at least per country with a strong division by southern universities and
Northern universities. In coffee breaks the same patterns were found. Small pairs of group
interacted with each other, but there was almost no mingling with members from the other
universities or countries, at least not between north and south.
Advance
In the case of Advance, the European Commission requested to include as many EU members
as possible within the consortium. This request made it difficult for the Advance consortium
to maintain high standards while trying to find additional partners. This may explain why
some of the partners acted as ‘sleeping partners’ or ‘defaulting partners’. We have discussed
the membership fluctuations and explained that due to these fluctuations a dense network
could hardly develop in Advance.
Sanderson (1994:48) noted that in deliberately created groups, like Advance, the team
members might develop social norms that encourage the use of new technologies, have
special budgets to purchase these technologies, or have exceptional technical support.
However, since the Advance consortium "suffered" so much from the coming and going of
members and from the coordination of the project itself, the Consortium hardly had time or
history to develop social norms (except for the free riding by the sleeping partners, which was
more or less accepted within the project). This implies also something else: since there was no
development of social norms, team members stayed embedded in the organizational culture of
their own company. The notion of Sanderson that deliberately created groups would often be
firmly embedded in the organizational environment, of in this case, the Advance Consortium
does not apply to this project. For some of the workers, Advance was something they had to
do beside their normal day-to-day job and Advance was less importance to them than their
home organization.
Within the Advance project, one of the main issues that were identified as affecting
cooperation and the development of a project shared culture was the fact that many task teams
did not grow into true social units. The project was characterized by frequent changes in
membership of the teams and by teams that worked in fragmented periods. This made it
difficult to build up personal relationships and to develop a shared identity.
Wiesenfield et al. (1998) argue that without organizational identification, virtual workers may
view themselves as merely independent contractors, operating autonomously and without
consideration for the organization that employs them. For some of the workers within
Advance this was surely the case.
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The organization of the work within Advance and the division of tasks, as well as the fact that
there were so many organizations involved made it difficult to create a common identity,
especially since most of the companies were only involved for a small number of tasks and
months often dispersed over the project. Meetings events, like the Forums, were organized in
order to improve the integration between tasks and members. Probably because of the lack of
a shared culture and the floating membership, those meetings did not develop into significant
social events. Rather than becoming integrative experiences, meetings continued to be
occasions where people from the same company looked out for each other. A shared project
culture probably was difficult to build also because of the cultural differences within the
consortium as discussed earlier.
Debian
Membership in the Debian community is not constrained by institutional rules and norms.
New members are welcomed and on various websites interested people with some technical
knowledge and spare time can see how they can help the community. However, there is one
part of the membership that is constrained: if one wants to become a maintainer, one has to go
through the new maintainer process. This new maintainer process involves for instance the
acknowledgment of the Constitution. Both are ingredients to prevent the participation of
unskilled or bothersome participants. (Garzarelli et al. 2003). This has led to many
discussions about the openness of the Debian community. The new maintainer process was
created in response to the enormous growth of the community, which made it necessary to
add some structure. There is a difference in membership between core members and
peripheral members; the longer a member is involved in the community and the more
contributions this member makes, the sooner this person will become a member of the core
group, instead of being a member within the periphery of the consortium.
Membership in the Debian community is hard to define. There are members who invest
several hours a day in coding, and there are members who occasionally are lurking around on
the mailinglists, just reading mails. This is an interesting resemblance with the Advance
project, in which the membership, due to its fragmentation, was also hard to define. We have
already argued that this unstable membership in case of Advance influenced the cooperation
in a negative way. For Debian, this floating membership seems to be of no influence on the
cooperation. Markus et al. (2002) remark that the membership in open-source projects is
fluid, but only to some extent. Open-source projects maintain a stable core of participants
while capitalizing on the temporal efforts of numerous volunteers.
In the Debian case we noticed that everyone interviewed had something to say about the
background, culture, goals, motives, literature, philosophy etc. of the Debian community.
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“We know that we all think the same about the community, we do not need to know more
about each other.” “Social talk is not necessary in the community.” “Especially since the
intentions of the Debian users are more or less the same, there is no need to be paranoid about
their motives or anything.”
According to Markus et al. (2002: 24) a “Shared cultural knowledge and enabling technology
make it possible for open-source participants to collaborate successfully, often without faceto-face contacts.” This shared cultural knowledge is maintained through the fact that project
volunteers are required to “abide” with the Debian Social Contract as well as the Debian Free
Software Guidelines.
Sometimes it is argued that the Open Source community can be understood as a collective
effort to achieve common goals or solve a common problem of those who participate in it (cf.
Raymond 1999). Examples of such goals are more autonomy in modifying software
according to personal needs, or protecting the diversity of software solutions against too
strong dominance of large economic enterprises (for instance Microsoft). The members of the
Debian community (or the Open Source community at large) seem to have a common goal
and a common culture. This culture can be seen as an example of the “hacker culture.”
Our research underlines that a clear understanding of virtual team members as being tied to
their home organization and the possible institutional constraints attached to that, may explain
the actual functioning of the virtual team, probably better than any reference to the
technological infrastructure (or other factors) the team is using. Furthermore, our research
underlines that a clear understanding of the organizational (team) identity is necessary since
this identity may be a critical factor holding virtual teams together, especially when these
teams are formed around culturally and organizationally dispersed members. Wiesenfield et
al. (1998) propose that team members in a virtual context can build and sustain organizational
identification through communication since communication strengthens employees’
organizational identification by providing workers with a feeling of ownership in the shared
meaning that has been created because they feel that they have helped develop it. Supporting
this argument, research suggests that the frequency with which individuals communicate with
others in the organization enhances organizational commitment because frequent
communication leads individuals to feel that they are active participants in the organization.
This sense of active participation may lead employees to feel that they have greater control in
the organization (Huff et al. 1989). Our research, however, indicates that cultural differences
may easily become a hindrance to open communication and the building of a team identity. If
a common culture is not present from the start, as in the case of Advance, considerable effort
is probably needed to ensure that work in the team allows for sufficient communication to
develop a sense of common purpose and identity.
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6.2.2 Work Organization
The work organization relates to policies, procedures, tasks or processes that exist or are
created to accomplish organizational goals (task interdependence, team membership, approval
processes, task processes, coordination, performance measures, etc.). In this section we will
discuss the division of tasks and responsibilities within the three cases. Our discussion will
reveal a few issues related to the work organization. Can tasks be performed in isolation from
other team members? And when tasks can not be performed in a modular fashion, what are
the policies or rules to increase interdependence between team members (assuming that
interdependence would foster collaboration)?
Division of task and responsibilities
Debian was led by other performance indicators than the two other projects. Debian
programmers are in fact volunteers: their work on the Debian project is without payment, and
it is not usually imposed from above, as in a typical top-down managerial hierarchy. (Garzelli
et al. 2003) This also has different implications for the division of tasks and responsibilities.
In the Delta team, the division of tasks and responsibilities was closely related to the division
of the budget and M-months. Within the Advance consortium the scattered division of
responsibilities and the fragmentation of tasks (instead of the integration of tasks) caused
many problems. For some of the ad hoc team members their tasks were not always clear. In
the Debian community, the members are not appointed to certain tasks, and members
volunteer to pick up a certain task of their own interest114.
Delta
The structure of tasks was clear in the Delta case: the different WP’s were led by a WP leader,
who was responsible for that WP. Most of the times, the WP leader was the most experienced
one to guide that specific WP. In those cases the responsibilities were clear. At times of
conflicts, there seemed to be some ambiguity about responsibilities. The overall input or
expertise of the WP leader was not always clear. When another member had more experience
on a certain issue, the team would rely more on that person rather than on the WP leader. One
could argue that in the case of a small team like Delta, the team as a whole is responsible for
the output of the project. When there was a delay in delivering input for WP’s, the WP leader
114

Members who have become developers through the New Maintainer process go through a slightly

different process of self-selecting tasks. “The Application Manager will work out with the applicant
just which tasks the applicant wishes to volunteer to perform” (from step 4 of the Debian New
Maintainer process. ‹http://www.debian.org/devel/join/nm-step4›). (Garzarelli, G. et al. 2003. : 18)
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would address the responsible team member to hurry in delivering the task. The WP leader
was of course formally responsible for delays caused by individual members of his or her
team, but there was also a widespread sense of collective responsibility.
Much of the communication in face-to-face meetings and through e-mail concerned ways
how to deal with tasks that were delayed and how to correct this within the time schedule.
The discussions about the project’s contents involved and concerned all the members.
Changes in the project structure (for instance the re-allocation of tasks, or re-scheduling of the
timetable) were communicated to all the members and were confirmed through e-mails and
notes.
Advance
Because many partners were involved, working on a large number of tasks in a variety of
domains, it was expected that each of these domains (WP’s) would inform all the others of
what they were doing. This did not happen. The project was very complex and there were not
many members (except for the management team) who were able to oversee the project. Most
members had to contribute to ‘collaborative’ products without knowing exactly why and for
whom. The complexity (or vagueness for most members) increased even more when the
management made many alterations to the project, in the allocation of resources (members)
and even in the project structure.
Because the management team anticipated the project to be complex, it decomposed tasks
into subtasks, which decreased the need for task team members to contact one another. This
need for communication was already low because of the vertical structure of the project. Task
team members communicated almost exclusively with their task leader. The task leader would
receive pieces of work produced by individual team members, integrate these, and send the
resulting deliverable to the WP leader. As a result, horizontal communication between task
team members was hardly deemed necessary.
This division of tasks and responsibilities mainly explains the lack of communication within
and between tasks. The Advance project structure did not request full time attendance from its
members, even more so as tasks were scattered over the total project period, with sometimes
enormous time laps between the beginning of a task and the end of it. Another issue that
prevented a horizontally integrated structure of the project was the division of M-months
between all the partners. This division was very unequal, in a way that there were huge
differences in involvement between main partners and small partners. What became accepted
in the consortium was the idea that one could not expect much involvement and contribution
from the small partners. This gave the small partners a license to free ride on the project.
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Debian
The Debian projects are not led by deadlines, and therefore it is not necessary to finish a task
within a certain time. When a member has no time to finish a task, someone else will
voluntarily take over the task if it is considered important enough (and in such a large
community there is always someone who can take over the task). Probably the most important
factor that ensures as stable cooperation within Debian is that the tasks the members are
working on are not dependent upon other tasks. If a certain task is not finished, this will not
obstruct any other task. “By involving others with a wide range of abilities and backgrounds,
Debian is developed in a modular fashion. Its components are of high quality because those
with expertise in a certain area are given the opportunity to construct or maintain the
individual components of Debian involving that area. Involving others also ensures that
valuable suggestions for improvement can be incorporated into the distribution during its
development; thus, a distribution is created based on the needs and wants of the users rather
than the needs and wants of the constructor. It is very difficult for one individual or small
group to anticipate these needs and wants in advance without direct input from others.”
Garzarelli et al. 2003:18). Thanks to the modular structure, the Debian project reduces its
complexity. The reduction of complexity contributes to smooth the coordination, since in
general software programming is not an easy task. In particular, making the code compatible
with other codes requires coordination and communication. While the Advance project was
also designed in a modular structure, this structure as opposite to the Debian project, did not
reduce the Advance project’s complexity and did certainly not contributed to smooth
collaboration and coordination. While the Advance project was designed in a modular
structure, it lacked mechanisms to stimulate communication, as were to be found in the
Debian project...
In sum: regarding the work organization we have discussed the division of tasks and
responsibilities and how this influences the way people work in their virtual environment. It
seems that when the team members have more clarity about how the individual
responsibilities are embedded in the team as whole, the team is able to integrate tasks and
work as a team. For the individual team members in the Delta and the Debian project, tasks
could be performed in relative isolation, but there were mechanisms to let other workers know
what was going on. Within Delta there were frequent e-mail and face-to-face discussions
about the tasks to be performed. The diverse mailinglists within Debian ensured a continuous
stream of information and knowledge to be dispersed in the community. While the Advance
consortium made use of e-mails to inform the members about for instance changes in the
project, it is questionable whether the individual members had time or interest in reading the
Advance related e-mails. Most probably their reading of e-mails was restricted to the tasks
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they were involved in, especially since they were not encouraged to inform others about their
work.
6.2.3 Technology structure
Knowledge, experience, and skills to do work in a distributed environment (type, quality, and
accessibility of CMC to do the work, ICT training facilities, technical expertise) characterize
the technology structure. We will discuss the influence of the technology structure on the
work in virtual teams, focusing on the level of IT Maturity within the three cases. We will
first discuss the level of IT maturity (to what extent has CMC permeated the organization).
We will then discuss the technical and organizational possibilities (created within the team) to
work at a distance. We will also pay attention to the ability of team members to use CMC,
and how their (lack of) expertise to work with CMC influences the way they use the medium
to cooperate.
IT Maturity
In this section, we will compare how communication tools and the technical infrastructure
supported the collaboration within the three cases, in order to answer the question whether the
features of today’s collaborative tools sufficiently address the needs of virtual collaborators.
We will discuss the (technical and organizational) possibilities (created within the team) to
work at a distance. We will show that the technical infrastructure involves more than just the
technology to work with. Working at a distance means more than just understanding the
technical issues: organizing, decision-making, membership-issues, and

information

dissemination are important factors a team has to cope with.
Weiseband et al. (1998) have argued that: “…managers must provide the ‘hardware’ to
facilitate this communication and the ‘software’ to encourage its usage. By hardware we
mean the communication equipment (such as separate telephone lines at home; cell phones; email systems; telephone conferencing; LAN) that is available to the virtual worker. By
software we mean the training that enables the virtual worker in the use of the system. In
addition to providing training in the use of the system, it may also be important to create an
organizational culture that encourages the use of on-line media to share task and not-task
related information.”
To set the context: both the Delta and Advance project had a culture based on a preference for
face-to-face communication, whereas the Debian community was firmly based on an e-mail
culture. The Debian members can be seen as experts in using CMC, while the members of
Delta and Advance did not all have the same level of skills and experience in using CMC. In
all the cases (except for a few individual team members within Advance) all the members had
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access to the Internet and could make use of e-mail as a way to communicate. There were
differences in the way e-mail (or other CMC tools) was used within the three cases.
Delta
The technical features as well as the expertise to use different communication tools within the
Delta team grew steadily over time. At different periods in time rules and norms were formed
in order to structure the communication
Initially, the team members used the mailinglist to communicate with each other (and
sometimes the members used private e-mail to discuss matters regarding the project, which
did not concern all the members)
As the project developed and more information and dissemination products became available,
the members discussed new communication tools to guide and coordinate the project. It was
for instance part of the project to develop a website, in order to disseminate results. It was
decided to link a tool named Blackboard to this website, which was only “open” for the Delta
members. Blackboard was used to store documents, upload the tasks within the different
WP’s, and to store the minutes of the meetings. Every member had passwords to upload the
information.
Sometimes there were initiatives to organize chat-sessions, in order to foster collaboration
between the Delta members, however these initiatives lasted only for a short period of time.
One of these initiatives was to use a tool named Messenger (MSN). As discussed in chapter 3
it appeared that after various attempts the chat sessions were not satisfying enough for some
of the members, especially since it appeared to be difficult to arrange a virtual meeting at a
date and time that suited all the members. It was decided that MSN could be used for subgroup meetings, but not for the whole team.
It was obvious that the Delta team was formed out of members who were experienced in
using CMC, as well as out of members who were less or even not experienced at all in using
CMC. We gained the impression that especially the WP leaders were the less experienced
users of CMC, and probably because of their lack of expertise, these WP leaders did not
stimulate the usage of CMC for collaboration. At the evaluation session at the end of the
Delta project, it was regretted by some of the Delta members that a tool like Blackboard had
not been used to a full extent to foster collaboration. In the Delta case the technical tools were
available to use, however due to different reasons (lack of expertise, the absence of an
enthusiastic (WP) leader who could have moderated virtual meetings, as well as the many
conflicts in the team that negatively influenced the willingness to cooperate) CMC was not
fully used.
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Advance
From their mostly traditional co-located work setting, the Advance members had to learn and
adapt to working at a distance in a virtual team. Tools (like the ADR) for this collaboration
had to be developed and suited to their needs. For such a large dispersed project, the usage of
e-mail seemed for the management team the most obvious medium to reach all the team
members during the start-up phase. Other tools were not yet fully used at that time. This
assumption of e-mail being the most suitable medium to use caused some problems since not
every member had access to the Internet or an e-mail account. (Even though Internet access
was a prerequisite to become a member of the consortium).
At the kick-off meetings rules were created about how to communicate within various modes.
However at that point it was not clear yet which communication problems would occur during
the project. The rules that were created at kick-off meetings were mostly derived from faceto-face behavioral rules. The TOP team created some ground rules for virtual communication
– but this team was hardly able to observe how these rules functioned as the TOP team itself
operated mostly in a co-located setting.
The management members as well as the WP leaders complained about e-mail overload,
especially when they were involved in more than one task. According to these members there
was far too much information and far too little useful documents or messages. E-mail
communication produced some technical problems as well: sometimes it was not possible to
send large files because of firewalls installed by some of the participating companies.
In order to cope with large files and to decrease complexity, the Advance Document Data
Repository (ADR) system was used. Many of the interviewees questioned the userfriendliness of the system and complained that they could not find any piece of information in
the ADR. The technical and organizational problems with the ADR explain why the Advance
members did not embrace this tool for collaboration.
Almost one and a half year after the start-up of Advance a new tool was introduced to
compensate for the weaknesses of the ADR. Because this introduction was at a rather late
stage in the project, the Advance members had no time to get used to this tool and they
certainly had no time to use it in the most effective way. The new tool was more or less
forced into the project as a solution to the many communication problems that the Advance
project had to cope with. .
The Advance case study showed, in relation to the technical structure, different things. The
way of working was still mainly based on traditional document and face-to-face exchange.
The use of face-to-face communication and the exchange of paper documents was the primary
means to convey work-related information. A consequence of this traditional way of working
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was that different sites were not able to exchange data in an asynchronous virtual way; they
hardly discussed, negotiated and decide together in a virtual way, which could have been
done if companies would have used new ways of communication, like the computer based
collaborative tools (ADR, ANS). The technical structure of the Advance project was rather
low, not all the CMC tools worked properly, and some other tools were implemented too late
within the project. Perhaps is was the case that some of the home-organizations were more
advanced and experienced in using CMC, than as some of the other organizations, or than as
the Advance as a whole. This of course, caused some of the cooperation problems since some
of the home organizations were not used to and not inclined to mutual tuning. This might
explain some of the problems caused by the firewalls, which was both a results of the lack of
mutual tuning, but at the same time prevented mutual tuning
Debian
The sharing of information, including careful structuring of information, is part of the Debian
community culture and part of the members’ habits within this community. Within the Debian
community, the level of IT maturity is high.
In the Debian project the documentation of knowledge allows the contents of all
communication to be reproduced, which helps future communication to build on work that
has already been done. Information is documented in version-control systems such as the
CVS (Concurrent Version System)115. This allows developers to add or remove files easily, or
to ask for versioning information of files. Each change of the code is recorded with some
identification of the person making the change and this identification, together with the date,
time and size of change is automatically recorded. CVS allows anybody to consult code from
the repository.
Within Debian the diverse mailinglists are used in a structured way to discuss outcomes and
problems related to the programming work in an ongoing stream of e-mail interaction. Those
mailinglists are the virtual work environments in which the communication among members
takes place. Within the Debian project these lists fulfill three different functions: (Lanzara and
Morner 2003 : 25)
•

They are virtual construction sites where software constructs are continuously created

and updated, modified and repaired (the place were people do the actually programming)
•

They are a sort of electronic crossroads where information is exchanged and

problems and solutions are discussed (the place were people talk about the work they do)

115

See chapter 5.
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•

They are web logs where the history of Debian is recorded (the place where the

talking and the work done are kept on record.)
All these activities are continually carried out, across the world and around the clock.
Through the mailinglists, knowledge is circulated all over the projects and the programming
environment. The mailinglists allow unrestricted access to discussions, and they structure the
communication. At the same time dissemination activities of the Debian project are quasiautomatic, because documentation of built software products or solutions can circulate
throughout the web almost instantaneously. The dissemination process is linked to the
development activity, and is embedded in the Internet-based information and communication
structure. “Therefore there is little need for specific rules or governance mechanisms for
communication.” (Lanzara and Morner 2003: 37)
Within the Debian community there is a high level of IT maturity. This does not imply that
the tools they are using for cooperation are very sophisticated or advanced, but merely that
the Debian community consists of members who all have embraced the technology. The
ability of members to work with CMC is high.
We learned that the Debian community has different mechanisms to structure the
communication while using the available technical infrastructure as effective as possible.
Debian members have developed informal rules and agreements on how to communicate. A
simple example is the notification to other members about the status of a project.
The higher the level of a Project’s IT maturity, the more likely it is that people will be
comfortable with modern communication technologies. Virtual team members must in some
way adapt to the possibilities offered by the available telecommunication and informational
technologies. The higher the level of CMC maturity, the more likely that usage of CMC will
become the norm and hence reinforces the acceptance of the medium. We argue that the
choice to use CMC depends largely on whether the medium is diffused in the relevant parts of
the project. Individuals’ media choices must be considered in the context of the technology
structure at an organizational level.
6.2.4 Organizational structure
The organizational structure focuses on “role interdependencies, responsibilities and reporting
relationships in the organizations that monitor and control work practices in accomplishing
goals” (Swan et al. 2004:6) In this section we will discuss decision-making issues and
ownership issues. These factors are both part of an organizational structure, and we have
found evidence within the three cases that these factors have influenced the cooperation in
different ways.
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Decision-making and ownership issues
Decision-making is concerned with structural characteristics like the involvement of partners,
the authority structure, ownership-issues, size and organization of sub-units, and degree of
bureaucratization. There appears to be a strong correlation between the extent to which team
members are involved in the decision-making process of the organization and their
commitment to the organization. (Markus et al. 2000) Specifically, the more the members are
included in the decision-making process, the more committed they are to the organization.
As for the ownership issues that will be discussed within this section we argue that in all
cooperative efforts, questions may rise concerning the ownership (Intellectual Property
Rights) of the outcomes of these efforts. This is frequently the case if commercial
organizations work together, but also where academics cooperate, frictions may arise
concerning for instance the publication of common results. We are interested in how the
different projects have dealt with these issues as part of their organizational structure. Was
there a difference in rights of ownership between the core partners involved and the more
marginally involved members? How were their rights of ownership protected116?
To set the context: in the case of Delta, the ultimate decision-making power and authority was
partly with the EU and partly with the management team. The EU played a major role, since it
could decide not to give any money to the consortium when certain objectives or deliverables
did not meet the stipulations made in the contract. The EU could sanction the team when
deadlines were not met (which was never the case). Although the EU had strongly
recommended the Delta team to include clear mechanisms for dealing with the ownership of
the outcomes, there were no such mechanisms.
With regard to the Advance project, the standard framework provided by the EU Commission
for all EU projects requested a strict organization and detailed explanation of all steps taken in
the project. The framework does leave room for scientific freedom in a project, but the
organization of tasks, decision-making procedures, guidelines for reports, and dates for
review meetings were all pre-programmed in the Advance Project Programme. Ownership
and property rights were linked to the partners’ involvement in the specific tasks. Some areas
116

The legal implications concerning property rights have become more important with the widespread

use of the Internet. “Does the nature of the technology require us to change the legal understanding or
status of copyright as it stands now? What rights should be associated with Web content? How should
the rights be expressed, and should the expression of the rights be used for notification, enforcement, or
payment negotiation? We expect the answer to these questions does not lie solely in technology nor
policy, but the rational combination of both.” (http://www.w3.org/IPR/)
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within the WP’s were protected by passwords and did not allow access for members outside
the WP.
We saw that within the Debian community all the members had a strong influence on the
organization of the project. There were a few (commonly established) mechanisms of
decision-making that guided the community. One important mechanism to deal with
ownership issues is the copy-left mechanism (GPL) that facilitates and stimulates cooperative
development through sharing, copying, and the redistribution of knowledge.
Delta
At the three EU review meetings held in Luxembourg, a panel of EU officials and experts
questioned the Delta team about its progress. At those review meetings, the EU officer
provided guidelines as well as strict recommendations for the team to follow. With respect to
content (theory) related recommendations, there was often room for discussion and
interpretation of those recommendations. Project management remarks, in contrast, had to be
strictly followed in order not to delay payment by the EU.
As for internal team procedures, the Delta management team did not decide upon specific
sanctioning mechanisms. There was a general consortium agreement, which could be used in
the case of conflicts. As a rule all important decisions had to be taken in a face-to-face
meeting, in which all the management members had equal votes. Every decision had to be
taken unanimously (which means that every partner had a veto right) Often it occurred that
due to time pressure (members had to catch their flights) and because of undecided votes, the
decision was shifted to a decision that had to be taken through e-mail. In practice, decisions
were never made by e-mail. The project leader was supposed to initiate the e-mail voting, but
often failed to do so.
As there were some decision-making structures, they often failed in practice. Face-to-face
meetings for instance lacked clear decision-making structures (despite the Veto-votes, and
despite that there was a chairman that led the meetings): at the end of (chaotic) meetings, it
was sometimes not clear whether a decision was reached or not. Of course minutes were
taken, but these were sometimes ambiguous as well.
The problems with reaching a decision became also apparent in the lack of ability to take a
decision about the ownership issues.
Advance
The management team of the Advance project was co-located in Frencité on a full-time basis.
The Frencité management team members could meet at any time of the day if important
issues arose, and if they needed the WP leaders in this discussion, they could rely on the six
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weekly schedules TOP meetings to discuss project matters. Only the core management was
involved in taking decisions and the task leaders and team members were only partly and
indirectly involved through the WP leaders. Decisions were communicated top-down to the
team members. Team members were not directly involved in decision-making activities,
which minimized horizontal communication. Most of the team members were not aware what
was going on in the consortium outside their own tasks.
The project breakdown structure of the Advance project showed how the different
workpackages were related to each other. It showed many linkages, which means that close
coordination and communication between those workpackages was necessary. However, in
the actual execution of the project those linkages and interdependencies were not used (or
available) for close coordination.
Communication between task team members was rather unusual within Advance. There was
little need for that, since as mentioned earlier the tasks were divided into small subtasks. In
Advance both scientific and management decisions were taken within the TOP team, which
maintained control over the key elements of the project: the mailinglists and the databases.
From interviews with Advance management members we gained the impression that the
members who were less involved in the project felt less committed to the project. Wiesenfield
et al. (1999) as well as Haythornthwaite (2002) have concluded that that the more team
members are excluded from the decision-making processes, the more they feel detached or
not involved in the project, and the less supportive or committed will those members be
towards the project, and this in turn will diminish the communication. The same observation
was made within the Advance project.
Ownership-issues did not reach the ordinary team members, but were points of concern for
the management within Advance. As was explained in chapter four, Advance was aiming at
research collaboration, but it can be viewed as a political arena as well. The project brought
together very different actors, each with their own agenda and set of interests. In some of the
WP’s in the Advance project we found restricted areas of knowledge that were only “open”
for the members within that specific WP. From interviews we learned that the hidden agendas
of many partners sometimes inhibited cooperation and sharing of information and that there
was discussion about the sharing of internal documents and products in the projects. Each
organization tried to be involved in tasks that would suit its own needs best. All the core
partners were involved in tasks they used for their own benefits. The tools and products
developed in specific tasks could be used in their own company environment. The developed
tools were not available to members/organizations that were not involved in the specific task.
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Debian
The Constitution as described in chapter 5 is of utmost importance to the Debian decisionmaking mechanisms. “The Constitution establishes a hierarchy. That is, within the Debian
Project there are de jure different roles, e.g., the Project Leader, the Technical Committee,
and the Developers.” (Garzarelli et al. 2003: 16) In the Debian hierarchy, the role of ultimate
coordinator lies with the Project Leader. For example, the Leader helps define the project’s
vision, lends authority to Developers and makes any decision that requires urgent action. The
Leader also represents Debian outside the Project (e.g., goes to conferences and gives talks).
All Debian Developers can vote to elect the Leader, as discussed in chapter 5. Still, the
developers, which are at the bottom of the so-called hierarchy, can override any decision
taken by the project leader or technical committee. Furthermore, the Constitution does not
impose any obligation on anyone to work continuously on the Project; in fact, a contributor
can leave the project at any time or resign from his or her position or duty by a simple
announcement. (Garzarelli et al. 2003).
Performance indicators in Debian are unlike those in conventional (commercial) projects.
Debian members are not led by set deadlines or other clear-cut performance indicators.
“There is no need for a project team to prioritize and list action items and best-of-breed
deliverables. In other words, developers in the community have open and ambiguous
performance indicators, which motivate people to develop code even though they are unsure
whether it will meet the selection criteria of others in the community.” (Van Wendel de Joode
2003: 5). The threshold for contributing new ideas is low since developers with new ideas are
unlikely to be inhibited by other people’s quality standards or performance indicators. Debian
members only work on assignments the member wishes to volunteer to perform. This process
“explicitly acknowledges the dispersion of capabilities, favoring self-selection.” (ibidem 2003
: 18). It is argued by Wendel de Joode that when members can self-select the task they want
to work on, this will stimulate the commitment to work on this task.
According to Yamauchi et al. (2000) a rational culture within OSS projects is necessary when
having to take decisions since communication through computers makes discussion difficult.
Rationality is the only criterion by which everyone can agree to decisions.
A rational culture implies that members try to make their behavior logically plausible and that
technologically superior options are always chosen in decision-making. The criterion by
which everyone can agree on a decision is whether the code is technologically good or bad.
(Or whether the code is ‘sexy’ or not). However, the Debian project has shown that it is able
to reach consensus over non-technical issues, for instance related to the project management
like leadership issues or the new maintainer process. The characteristics of the electronic
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media may foster rational decision-making, even in social issues. The reduction of social cues
by electronic media equalizes participation. Therefore, formal authority does not work in this
situation. (Sometimes reputation does, but in the Debian case: when voting on a decision, the
majority counts).
As to the ownership issues, in the Open Source /Debian community, in which many members
are involved (and sometimes even commercial organizations like Apple and Netscape) the
fear of free riders might be imaginable. “Through the copy-left license there is the free
availability of the source code. The openness of the source code and the licenses present an
opportunity for anyone with access to the internet to modify the source code.” (Van Wendel
de Joode 2003:4). The openness of the source code is protected by license arrangements and
aims to prevent the commercialization of cooperatively developed software. The copy-left
mechanisms in principle arranges and takes care of ownership-issues. Lanzara and Morner
(2003) argue that through the copy-left mechanism the collective creating and sharing of
knowledge is institutionalized. “…Basically, with the copy-left rule the habit of programmers
and hackers of posting their piece of code on the web and circulating it to other programmers
so that it can be improved through peer-review takes legal form.” (Lanzara and Morner
2003:33).
To summarize the three cases: we have discussed the decision-making mechanisms, as well as
ownership issues in order to gain more insight into the organizational structure of the three
different cases.
The Delta case study showed that although there were decision-making mechanisms, the
members sometimes lacked the possibilities to take decisions, especially when Veto votes
were used in the decision-making process.
From the Advance case we learned that there was not always a need for cooperation, since the
management team organized the project in such a manner that the need for cooperation was
low. The management team anticipated to the project being very complex by organizing the
project in such a way that one could expect fewer risks. The management team scheduled
many face-to-face meetings to discuss the project. The suggestion from the Advance case is
that the communication problems (and lack of communication) are inextricably linked to the
way the Advance project was structured, and to circumstances of its operation - such as the
type of involvement of several partners in the consortium, and the lack of sanctioning
mechanisms.
The Debian study suggested that horizontal communication and democratic decision-making
made the members feel involved in the project, and that this stimulated cooperation and
communication.
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6.3 Conclusions
One of the key challenges is how a virtual team can cooperate in such a way that the
individuals make the team greater than the sum of its parts. As the technical infrastructure is
almost everywhere readily available to use, we must focus on a range of issues related to
virtual teamwork, in order to provide answers about how to manage a virtual team effectively.
This challenge involves understanding how the factors discussed above enable
communication and cooperation.
In this chapter we have tried to identify many of the issues and challenges associated with the
work in virtual teams. Our comparison was organized around the four factors we discussed in
this chapter.
With respect to the organizational culture it is important to recognize that because of the
dispersed nature and inherent membership diversity of a virtual team it is difficult to create a
common identity. Virtual teams are most often cross-functional and cross-organizational and
their members often serve on multiple diverse teams (e.g. traditional teams, virtual teams,
mixed teams) which are characterized by fluid membership. (Powell et al, 2004). We
identified problems when previously competing partners had to cooperate in a virtual setting,
issues regarding the building of trust, diversity problems, (lack of) commitment and the
identity of the team..
Issues related to work organization, like the task processes have been among the most widely
researched issues regarding virtual teams. Much attention has been paid to communication
and coordination issues. In the literature there is a tendency to focus on virtual teams as selfdirected teams, neglecting many virtual teams are part of traditional team processes and
sometimes led by traditional management methods. (See also Swan et al 2004). Novel
approaches of virtual teams are becoming visible in practice, as for instance explored in the
Debian case. Swan et al. (2004) have remarked that virtual teams will achieve better
coordination and higher performance if virtual team members are completely decoupled,
decreasing the need to synchronize efforts and decreasing the amount of communication
needed to perform their tasks. In a way, this is what happened in the Advance case as well as
in the Debian case. However, the Debian community has found ways to use the available
CMC technology to enable the decoupling process without sacrificing the essence of
teamwork. The decoupling of tasks within the Advance consortium has led to a lack of
integration and a lack of cooperation when it was needed. We think that a proper management
of information exchange which involves the ability to establish productive communication
practices, through rule setting, through training and education, or through structural
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arrangements for communication and information sharing within the work environment
should have been encouraged in the Advance setting.
The level of IT-maturity is important within the technical structure. Not only the availability
of CMC is important (as it is a precondition for a virtual team to exist), also the level of
experience with the usage of the CMC tools as well as past individual experiences influences
the willingness to collaborate in a virtual team.
An important aspect of the organizational structure is the way decision-making works within
the context of virtual teams. The ability of the team (or the teamleader) to collaborate using
CMC is essential since the team (or teamleader) must be able to facilitate communication
among team members, and create clear decision-making structures. How should the team deal
with conflicts? Are there any conflict resolution mechanisms to use in case of problems?
While the amount of conflict may of course not differ between traditional and virtual teams,
according to Swan et al (2004), traditional teams are more capable in managing conflicts,
particularly in the early stages of the team’s life. More research in this area is needed in
answering questions how to deal with conflicts, especially when they appear in the beginning
of the project. We saw in the Delta case that the problems that occurred in the initial team
phase overshadowed the entire team’s life span.
Within the chapter we have interpreted and compared the three case studies. Sometimes it left
us with even more questions. Is it possible to come up with general recommendations or
conditions that facilitate virtual teams to work effectively? We will discuss this in the final
chapter.
In the course of our study we have moved gradually away from our primary focus - whether
virtual communication could replace or substitute face-to-face communication - towards the
recognition that it would be unsatisfactory to study distant communication without examining
and discussing the context in which the communication takes place. Having examined the
context of three different virtual teams, we posit that this context indeed defines the
communication needs of a team. In relation to these needs, contextual factors can be
identified that in turn influence the way virtual communication is enabled or constrained by
CMC. We refuted Media Richness Theory because it over-emphasizes, in our view, the
inherent technical characteristics of communication media. Nevertheless, the technology of
CMC constitutes a defining element of virtual cooperation. Arrived at this point, therefore, we
will return to the managerial and organizational issues involved in the utilization of this
technology.
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7. CONCLUSIONS AND DISCUSSION

“Internet users correspond without visible cues about the other group members, the influence
of physical appearance- including but not limited to gender, age, physical attractiveness, and
race- is not in operation. Feelings of liking, friendship and attraction between group members
must have bases other than physical cues, such as similarity, values and interests, and
conversational style, which have also been shown to be powerful determinants of friendship
and attraction. Thus, liaisons may form on the Internet that would not have formed in the
face-to-face world.” (McKenna and Green, 2002: 120)

7.1 Introduction
This study investigated the role of CMC in (semi)dispersed teams. More in particular we
focused on the communication processes within 3 different cases studies. Although
increasingly popular, virtual teams are still a relatively understudied organizational form.
Several authors have tried to provide guidelines for the effective functioning of such teams.
Such guidelines are needed because these new organizational forms can present a myriad of
managerial challenges. However, none of the guidelines proposed were embedded in a
consistent theory-based understanding of virtual teams.
The MRT approach has long been regarded as the main theorem in the analyses of computermediated communication (CMC). (Daft & Lengel 1986, Rice 1984, Rice & Love 1987,
Spears & Lea 1992). In our study we have challenged the conventional perspective as
described by MRT which argues that CMC provides a reduced cues environment, unable to
foster emotional, expressive or complex communication. The absence of convincing support
for Media Richness Theory has also triggered some other authors to discuss some of the
weaknesses in Media Richness Theory (e.g. Dennis & Valacich 1999). Modern
communication technologies are suggested to have qualities not found in traditional
communication media, which allow richer communication than was previously possible
(Markus 1994; Sproull 1991, Yu, 1997). These findings have triggered the emergence of new
theories that seek to account for virtual communication without adopting a perspective that is
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dominated by the discussion about media richness. In particular, we have mentioned the
“Collective-level” theories, which focus on the context in which communication takes place,
including variables such as structure, environment, culture and politics. (McPhee and Poole
2002, Kumar et al. 1998, Yu 1997, Romm et al. 1996)

In our research, we have tried to fill the voids in the CMC literature, arguing that an improved
understanding of the implications and use of CMC can only be gained by considering the
context in which the communication takes place. All our findings in this study seem to
support the general assumption that it is not the CMC technique itself that fills in the
communication needs/requirements of an organization. Our overall line of reasoning is
pictured in the following figure.

Figure 7.1

In figure 7.1 we show how our line of reasoning has moved from a critique of Media
Richness Theory to an exploration of the contextual factors influencing communication in
virtual teams and from there back to a consideration of the way technical features (CMC)
interact with the contextual factors, leading to conclusions concerning the need to explicitly
organize for CMC, In the sections below we will follow this line of reasoning more in-depth,
starting from the MRT which assumes that technical characteristics define the richness of the
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media. We pursue with the idea that although CMC on its own might be seen as lean - and
even this leanness is questioned, see for instance: Panteli 2002- it is the process of interaction
that makes the communication rich.

7.2 The initial research questions: the Media Richness Theory
Today, distant cooperation is possible in a way that was hardly conceivable 20 years ago,
when there were no possibilities for a-synchronous rapid communication. CMC has made it
possible to work together without face-to-face communication. In spite of these
developments, there is still a large degree of consensus in the literature that face-to-face is the
preferred communication medium.
Initially our research was guided by the following three research questions, which we will try
to answer in this section.
1. Do the characteristics of CMC impose strict limitations on the functioning of a virtual
team? Whereas according to MRT, the characteristics of CMC inhibit the success of virtual
teams, we argue that CMC can actually enhance team performance in a number of respects:
•

In contrast to the MRT claim that effective teamwork can only be achieved in the
presence of face-to-face contacts we found that, for example, the Debian community
showed a very high degree of efficiency even in the absence of face-to-face contacts.
Overall, the organization of the community seemed to be a more important factor to
determine the efficiency of a team than the technology factor. More in particular,
organizational culture and coordination processes have been shown to actually enrich
communication, in spite of the use of lean media only.

•

In spite of the argument, deeply rooted in the MRT tradition, that virtual teamwork
can only be effective in the case of routine and non-ambiguous tasks (Rice & Shook
1990, Markus, 1994) we have been able to show that unstructured and non-routine
tasks, such as software development in the Debian case as well as the unstructured
task of creating a research proposal in the Delta case, can actually be carried out
successfully even without face-to-face interaction.

•

Whereas MRT stresses the formal and technical nature of CMC we showed that
informal communication is actually possible without face-to-face interaction. We
were able to show clear patterns of informal communication between members of the
Debian community, patterns of informal communication were also found between
members of the Delta project. This is in line with the suggestions of Walther (1992)
who proposed that hyperpersonal (warm and complex communication) could be
possible by means of CMC, even in the absence of face-to-face contacts and it is in
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striking contrast to the assumption of MRT that CMC does not allow informal
communication between team members.
•

In spite of MRT’s assumption that CMC does not allow for the same level of social
presence and awareness as face-to-face communication we found that both Delta and
Debian team members have been able to use instruments (e.g. IRC – inter relay chat)
to increase awareness and social pressure even in the absence of face-to-face contacts.
This is in line with Pantelli’s (2002) finding that social cues are indeed present within
CMC communication.

•

A longstanding argument in the MRT literature is that the amount of ‘flames’ within
conversations is likely to increase through means of CMC. We found, however, that
the use of CMC did not account for large differences in the number and intensity of
flames as compared to face-to-face meetings. Furthermore, we found that the
community was able to develop norms and rules in order to deal with these flames in
such a way that they did not disturb the collaboration process.

In summary, the studies described in chapter 1 as well as findings from our case studies allow
us to reject most of the claims made by (or derived from) the MRT. Thus, the present study
disconfirms the idea that CMC can only allow lean communication.

2. Under what circumstances (if any) is face-to-face communication necessary for the
functioning of a team?
The Debian case study proved that we can identify situations in which face-to-face
communication is not necessary and can be replaced by CMC. The culture, organizational
structure, technology structure and work organization of the Debian community has for
example been be particularly effective for an efficient communication among members of the
Debian community. The Advance case study however, provides us with some other outcomes
(less effective virtual cooperation) as a result of a different configuration of the four factors.
Looking at the overall findings of our case studies, we can argue that that some contextual
factors have influenced virtual cooperation in a positive way, while other factors have
prevented virtual cooperation. Contextual factors interact and can come together in many
different configurations. Sometimes, the negative influence of some factors may be
compensated for by other factors. For instance, a team in which the predominant culture is
greatly supportive of the use of CMC may be able to overcome shortcomings in the technical
infrastructure more easily that a team that is already inclined to think negatively of CMC.
We have shown that face-to-face communication is not an absolute pre-condition for
collaboration, but that there are specific contextual factors (technological, organizational or
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motivations factors) that can severely influence the functioning of a team in a virtual
environment.

3. What are the characteristics of communication processes when face-to-face communication
is replaced by CMC?
So far, the actual factors that shape the communication processes in virtual teams have been
ill-understood. Therefore, our research has aimed to explore characteristics of communication
patterns under three different virtual team settings. We come up with two major findings.
First, we found that communication patterns do not differ that much from each other and in
situations in which face-to-face communication and CMC are combined, we can even speak
of seamless transitions.
The Delta case description provided us with an example of the team’s communication
processes - patterns and developments in the use of electronic mail; the changeover between
electronic and face-to-face communication – which has shown us that these processes were
almost seamless in many respects. CMC communication incorporated e-mail strategies that
for instance delayed decision-making.
Second, we found that CMC provides opportunities that are almost not available in face-toface communication. These opportunities of CMC can be found for instance in the area of
structured documentation, -think-before-you-act (write) possibilities, the a-synchronicity of
the medium.
We found that team collaboration processes have developed differently (and had different
dynamics) in a virtual environment than in a co-located setting, and this relates mainly to the
cases in which various ways and features of communication have been observed that could
not be found in face-to-face environments. In our case studies new patterns of communication
have emerged by changing the structure of the organization as well as by the use of advanced
technologies (FAQs, chat sessions and the use of blackboards).
In similar vein Pantelli (2002:76) has come up with a few advantages of CMC usage. CMC
aids in changing the way people seek out information and the way they interact with their
colleagues and supervisors. E-mail is fast, sent from all over the world and reaches its
destination almost instantly. E-mail can reach multiple recipients, and therefore enhances the
opportunity for the simultaneous sharing of data. CMC is likely to reduce the need for faceto-face communication and increases the likelihood for vertical and horizontal transformation
of organizational processes and structures.
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As is shown above CMC has distinctive characteristics that make it different from face-toface communication, and these specific characteristics explain the increasing use of CMC
within organizations. Whenever these characteristics are considered attractive, CMC will be
preferred.

7.3 The interaction of context and communications technology
At nearly the end of our research we think our initial questions discussed in the previous
section are still useful, with the remark that the answer to these questions will not be found in
the richness of the used medium, as we were able to refute most of the MRT claims. The
technical features of the medium do not appear to determine the richness of the
communication. But what does? What are the factors that stimulate the usage of CMC or
discourage its usage? On the one hand, it has become clear that contextual factors are
influencing both the desire and the need for communication; on the other hand, it has also
become clear that the possibilities for communication offered by computer-supported systems
will not be realized automatically.
Many factors appear to simultaneously determine the richness of communication. Within the
Delta project we were concerned with one specific question: is the MRT correct in stating that
e-mail is not an adequate medium to promote rich communication? We tried to answer this
question by studying a virtual project in a real life setting and we did not find the large
difference between the communication patterns in a face-to-face setting versus the virtual
setting that were predicted by MRT. Even on the contrary, we saw that the face-to-face
meetings did not bring any solutions or faster solutions to the problems of the team as
compared to using e-mail.
In our next case study we shifted our focus away from this single question to the contextual
factors that contribute to the richness of the communication. Evidence for the importance of
contextual factors had emerged from the Delta study, where we had observed that, for
instance, the factor of leadership determined to some extent the richness of the
communication. The Advance case showed us that it is not possible to organize a virtual
project team as if it is just another collocated project team. The Debian case study provided
evidence for the idea that virtual collaboration is a viable option, especially when the project
is organized explicitly as a virtual one. We refer for instance to the rational/think-before-youact culture, the effective usage of CMC and the effective governance structure of the Debian
project.
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Various additional questions came up in the course of our case study research and we have
therefore extended the scope of our research. We moved beyond the idea that face-to-face and
CMC communication should be compared, to argue that CMC117 can be looked at as a kind of
communication in its own right. In this respect we want to emphasize the importance of
organizational arrangements in which contextual factors and technological features interact.

4. What are the conditions for effective communication in a virtual team? Where do they
differ from effective communication in a non-virtual team?
The existing literature is quite inconclusive and unclear about the specific conditions for
effective communication in a virtual team because so much emphasis is put on the technology
that constrains or enables communication, while little attention is paid to other constraining or
enabling factors like the organizational and institutional context of cooperation and
communication. MRT has influenced the nature of the discussion with its emphasis on the
technical characteristics of the means of communication. In addition to that, the lack of
attention for non-technical factors probably also originated from the fact that much of the
previous research was very experimental, creating virtual teams for study purposes, but
ignoring real life situations. In our study a broader point of view has been taken through
examining ‘real life’ teams in different organizational and institutional contexts. We explored
how social, organizational and institutional factors interact with technological factors in the
development of computer-mediated communication in teams. We examined the conditions
that are enabling or constraining the (virtual) collaboration process. Unlike MRT and most of
the other theoretical perspectives in this field, we emphasize that the technical characteristics
of communication technologies cannot be translated in a linear way into an inherent capacity
to convey rich, or complex or equivocal information (for a general discussion of the
‘situatedness’ of technology characteristics, see Fleck & Howells, 2001).
In chapter 6 we have already identified contextual aspects that enable/stimulate virtual
cooperation or conditions that inhibit the success of virtual teams. These factors are also
important in non-virtual environments: coordination (for instance the importance of clear
agreements about the division of tasks) communication (and using the new possibilities of
CMC), commitment (motivation is important for the succeeding of a project) and other
enabling conditions (leadership style, division of roles within the project, team formation
issues).

117

We speak of CMC as a general term but of course we do not want to ignore the fact that a large
variety of different ICT tools is available, each with its own features and characteristics.
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Next to the conditions that apply in both kinds of team, extra attention has to be paid in a
virtual team to the development of a structure (technological, but also in terms of work
organization) that promotes an increase in overall communication through the proper use of
the medium (like mailinglists). Besides tangible aspects like structure, communication rules
and a stimulating leadership style some others issues are important in the virtual context:
norms and guidelines for regular information and communication. Such norms may differ
from project to project and norms may also develop over time within a given context. From
the case studies it became clear that it is not the individual aspects (structure, culture,
leadership etc) as such but the ability to bring a coherent and efficient configuration of these
aspects together in a way that is most efficient under specific circumstances and conditions.

5. Are there any special problems and risks involved in the management and organization of
teams that mix virtual and face-to-face modes of communication?
One of the findings in the literature part of our study was that face-to-face communication is
too often seen as ideal for cooperation. We also found that, regardless of whether researchers
were optimistic or pessimistic about CMC, their judgment was often based upon expectations
derived from the MRT paradigm. In reality, face-to-face communication and CMC are
seldom mutually exclusive. People in co-located teams send each other e-mail to confirm
meetings, and people in CMC settings sometimes meet in a face-to-face setting. In both cases
the comparison between ‘pure face-to-face communication’ and ‘pure CMC’ is becoming less
relevant, since these forms of communication are intertwined. “Since co-location and
electronic communication are better suited for particular types of communication -… - both
communication channels are necessary. Moreover, given that the different types of knowledge
dissemination depend on each other, both communication channels will strengthen each other
as well.” (Song et al. 2004:28). It is also important to note that there are forms of cooperation
that would not exist without CMC, and cannot be compared with face-to-face settings. Every
organization has different features and characteristics that influence the way a virtual team is
working, and it is necessary to understand the underlying organizational principles of virtual
organizations. We expect that while using adequate (adjusted to the specific project and
context) communication media, having agreements and norms about the way of
communicating, and taking into account many more contextual aspects (as identified in the
case studies in this study), effective communication will occur in the absence of face-to-face
communication.
Within the Delta case study we saw that the use of one medium called for a response using
another medium. Peaks in electronic communication happened just before and straight after
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the face-to-face meetings. Within the Advance team these patterns of communication were
also found. Periods of high e-mail interaction were found around the dates of a meeting. Just
as in the Delta case there were periods of long virtual silence at times when no meeting was
planned. In that respect both modes of communication appeared to complement each other.
The use of CMC versus face-to-face was less an issue of: using either CMC or face-to-face
and more an issue of using them in an effective way. Most often both types of communication
were used. It is possible, but not necessarily true, that a strong emphasis on either CMC or
face-to-face communication turns out to be the most effective approach, because it may make
alignment with other organizational (contextual) factors less complicated. Future research
should focus on the ways in which traditional media can be combined with new forms of
communication in order to improve (virtual) teamwork.
Again, the effective mix of virtual and face-to-face communication can only be achieved in
the presence of adequate (adjusted to the specific project and context) communication media,
the incorporation of agreements and norms about the way of communicating and the
willingness of members to adopt new technologies.

7.4 Management implications and future research
Virtual teams are often composed of experts who have no shared history of collaboration, and
are sometimes even from previously competing companies. Working in a virtual team
therefore has some possible pitfalls and dangers. That is why people are hoping to find a
blueprint for the working of a virtual (dream) team.
Thus far many guidelines about (virtual) teamwork have been proposed, e.g. about managing
problems, virtual team leadership, training of ICT skills, making decisions, or handling
conflict, and procedures have been suggested concerning teambuilding events, choice of
communication media, and the organization of tasks (Nohria & Eccles 1992, Townsend 1998,
Lipnack & Stamps 2000). These subject have been identified as important issues in our own
case studies as well, however we could not resolve these issues merely by reading and
implementing the numerous rules as been proposed in the “how to” and “virtual team
guideline books” (E.g. Lipnack & Stamps). Such rules and guidelines are not very credible, if
only because they are seldom clear and unambiguous. Moreover, they are not based on indepth research or on theoretical understanding of virtual teamwork.

On the basis of our own research, we would argue that the management of virtual teams
requires:
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•

A technical infrastructure that is available and user-friendly. (High level of IT
maturity in relation with the adoption of this technology by its users). A practical
solution in order to fill in some of the background conditions that are necessary for
virtual cooperation is for instance: universal CMC access for everyone within the
team. Furthermore we argue that virtual cooperation requires a high degree of explicit
transparency. For instance e-mail archives, the division of mailinglists per topic,
transparent decision-making mechanisms, but also guidelines (or internalized norms)
to prevent e-mail overload, for instance by peer-review before postings e-mails to a
mailinglist, as we have seen in the Debian case. We also think, in line with Townsend
et al. (1998) that training for team members who lack CMC skills and experience
would be helpful to increase the virtual cooperation. However it has never been
discussed what kind of training would be sufficient, and for whom? Furthermore it is
questionable whether the level of IT maturity within an organization will be increased
by individual training solutions. We suggest therefore that more attention should be
paid to questions of how to organize and implement training for virtual team
members.

•

A project structure and work organization that enhances the overall operational
structure of the project. Again we refer to the Debian project, which is of course a
project in a specific sense (it is part of the OSS community). The clear structure made
the project well-organized. The Advance management tried to reduce the complexity,
but this attempt resulted in reduced possibilities for cooperation and in a very
complex sequence of deliverables.

•

A structure that stimulates overall communication: this does not mean as much as
possible communication in an organization, but a communication style that fits the
organizational needs and is structured (and supported by CMC) in different possible
ways that supports all communication needs felt necessary. The Debian case showed
us that the members used different means of communication that were appropriate for
different communication modes. The structure of the Advance project reduced the
overall horizontal communication as we discussed in chapter 4, probably because the
project management underestimated the need for such communication.

•

A leadership style that stimulates the sharing of ideas and cooperation. Within the
Debian community we observed that leadership within the project depended on
competence instead of position. Probably this can be explained by the impact of CMC
within the network. “The introduction of new, organization-wide media, and
particularly the introduction of CMC than can reach across unit, departmental, and
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organizational boundaries, can change structural dynamics among people, creating
central figures who supply new types of information while displacing others, and
forming new social networks while dissolving others.” (Haythornthwaite 2001: 10)
•

Guidelines and norms (netiquette) for communication between members that
stimulate and coordinate interaction between dispersed members. Norms are the
widely accepted ways of behaving that reflect the attitudes and values of a
community or society at large. Social norms are people’s beliefs about behaviors that
are normal, acceptable, or even expected in a particular social context. Norms,
including rules of etiquette, are learned through experience in a community. (Preece
2002) Every community has its own standards and ways of behaving. The Delta team
has also tried to increase cooperation through developing rules for communicational
behaviors. The Advance team developed ground rules for interaction, but these rules
were developed at the beginning (and not during the course) of the project and at that
point in time it was not clear yet what kind of communication problems would occur.
In a study of Toyota, Dyer and Nobeoka (2000) have started a line of research, to
explore ‘coordinating principles’ that facilitate cooperation among team members in a
network. They examined a fundamental dilemma with respect to knowledge sharing
by devising methods to motivate members to participate and openly share valuable
knowledge (while preventing undesirable spillovers to competitors). Toyota has
introduced a number of network-level knowledge sharing processes that, over time,
helped created a strong (identity for) the network. Some of these network knowledge
processes bear some resemblance with the OSS community principles; i.e. voluntary
small group learning teams, a network level forum for creating a shared social
community, inculcating network norms, and sharing knowledge. Furthermore there is
the process of interfirm employee transfers (some job rotations occur at the network
level). These coordinating principles have worked in the Toyota culture and it would
be interesting to apply some of those principles to the effective coordination of virtual
teamwork.

Furthermore, we would like to stress that it is a widespread management assumption that time
is an important aspect of the development of cooperative processes within teams. In our case
studies we have tried to capture the group dynamics, whereas previous research has merely
studied group statics: e.g. snapshots taken instead of focusing on a longitudinal perspective
(See also Cohen et al 1997). Whereas “time” is sometimes given as a solution for every team
to develop (given enough time a team will develop effective ways to cooperate), we have seen
that e.g. in the Delta case this was not the case. Even more so, we argue that what starts
wrong is difficult to turn into something good. Much emphasis and care has to be given to the
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start-up phase of the project. The inevitable question is how? Many books on teambuilding
refer to teambuilding events and kick-off meetings, which can provide us with some
meaningful but very general insights. As we have argued before: it is difficult to provide
guidelines other than general ones, without exploring the exact context of the project which
defines the communication needs.
We have argued that managers should not leave it to technical solutions only to enhance
effective virtual collaboration. In every collaborative context one should pay attention to the
contextual factors that may affect cooperation. Information sharing and communication
within a team may not be taken for granted or as the result of “wiring” all the members to a
network. Our case studies also identified some of the problems within virtual encounters. We
name: the cultural and languages differences, the time-zone difference (even within Europe),
the unequal distribution of team members per university or any other organization, the
unequal dispersion of knowledge and skills for the usage of CMC, the unequal access to
CMC, the opportunity for some team members to work collocated whereas other team
members lack this opportunity, the different background (expertise, knowledge areas)
conditions, the difference in (individual and organizational) commitment towards the project,
the differences of opinion about the openness of the project. Next to the above guidelines we
present some thoughts for future research.
1.

While we have not made explicit reference to the different types of teams and

different types of complexity reduction we have studied, we certainly have found
evidence that the type of team matters for the effectiveness118 of virtual cooperation. For
future research it is therefore deemed necessary to distinguish between different types of
teams: teams can be formal or informal, ongoing or ad hoc, emerging or established,
teams can be cross-functional, self-managing teams, or typed as for instance New Product
Development teams, Work teams, Parallel teams, Project teams, Technical & Professional
teams, Manufacturing & Service teams, Management & Executive teams or virtual
teams119 (Katzenbach & Smith 1993, Cohen & Bailey 1997). The Debian case study has
provided us with empirical evidence about self-organizing teams. Additional research
could focus on the role of self-organizing teams in a commercial environment.
In our study an interesting question for future research came up while exploring the
Debian community. How does the Debian situation relates to (and to what extent is the
Debian example useful for) “real” virtual teams, composed out of members from “real”
organizations.

The key to development in the open source strategy was creating

118

It is also necessary to make more explicit reference/research to what is exactly meant by effective
team collaboration.
119
See also: http://www.workteams.unt.edu/faqs.htm
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something together and taking pride in the peer recognition that resulted from each
other’s additions to the program. The open source tradition also reflects the kind of
environment that presumably is characteristic for an academic environment (MarkHerbert 2003).
Interesting subjects that can be derived from Debian are for instance: the composition of a
team, the allocation of tasks, and the way cooperation is facilitated. We think it will be
interesting to develop a scale of the level of “teamness” and a scale of “level of virtual
collaboration”, and relate both scales to each other. These scales will have to be supported
by literature about teams, cooperation, different tasks (e.g. McGrath’s task circumflex),
and team leadership facilitation.
We started this research with the questions about whether face-to-face communication
could be replaced with virtual communication in order to cooperate effectively, thus
ignoring team differences as well as the different modes and goals of cooperation. The
articulation of different types of teams was not the direction we chose to follow within
our research. This is an area of research that can to be taken up in future.
2.

In this study we wanted to bridge the gap between the literature stemming from the

MRT tradition and the studies that are beginning to pay attention to the contextual issues
surrounding and influencing the effectiveness of virtual teams. We criticized the
(uniform) technologically oriented way of thinking, towards a more context-oriented
perspective taking into account different contingencies that were needed to explain
interaction processes within virtual teams. We arrived at the conclusion that studying
teams in context means taking into account “the whole context” of the team. Teams are
embedded in larger social systems that influence the way they behave and perform.
“Performance at one level may not be related and may even conflict with performance at
another level.” (Cohen et al 1997:42) For example, team managers may make decisions
that contribute to the organizational unit’s effectiveness, but diminish a project team’s
effectiveness (for example, by removing key personnel from one project and placing them
on another more important project). We suggest that future research should focus at
multiple levels on collaboration processes in virtual teams and eventually develop a
theory to explain effectiveness of virtual teams in relation to these multiple levels.

Starting from the critique on the MRT we have moved towards a framework in which
contextual factors define communication needs. By doing this we moved beyond the
traditional argument of MRT that inherent technical characteristics define the richness of
media. Our in-depth analysis of three main case studies has shown that communication
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richness ultimately depends on the interplay of context and media characteristics.
Furthermore, our findings allow us to argue that not media richness in itself is the main
determinant of successful virtual team collaboration but the overall degree of communication
richness. This study has tried to deal with the traditional and deeply rooted misconception that
CMC provides a reduced cues environment, unable to foster emotional, expressive or
complex communication. In fact we have shown that modern communication technologies
allow for rich communication as long as particular attention is paid to the specific context in
which the communication takes place and as long as specific attention is paid to the interplay
of this specific context with media characteristics.
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Appendix 1: Project proposal Advance project
Research Plan, January 2002
Gaby Rasters, Nijmegen University
Overview
The Internet is increasingly used as a tool for research collaboration, a tendency that is
encouraged by the European Commission.
In the Advance project - a team of 360 people from different countries and organizations,
representing different (organizational) cultures and backgrounds - tools for multi-site
collaboration in aeronautic engineering are designed. The Advance team itself is noncollocated, and seeks to develop experience with non-collocated work.
The Advance team prepared a EU proposal, and later built a shared knowledge base and
designed and developed software/engineering tools and products. Such tasks require close
cooperation and cooperation, not only between team members but also between the
organizations involved. For this, building and sustaining of trust between team members and
between organizations is an issue that needs attention.
Advanced electronic communication functionality has greatly supported some geographically
dispersed research projects (see Sanderson, 1994, for an overview). However, the media for
Computer Mediated Communication being used are likely to shape a dispersed team’s
communication and coordination patterns. Hallan, Samsonov and Ziegler (2000) observe that
e-mail and mailinglists are the media most frequently used in EU-sponsored research. In the
particular case described by these authors, the Internet was used to organize virtual
collaboration.
The present case study will focus on the collaborative and communication processes within
the context of the EU-sponsored Advance project. While Advance was formed to develop
tools to support collaborative work and CE, this case study is aimed at the Lessons Learned
and the Human factors from this complex, multidisciplinary, and non-collocated project.
Objectives of the Case study
The general scientific objective of this study is to analyse the impact of the use and adoption
of Computer Mediated Communication (CMC) on the evolution and change of “New ways of
Working.” In particular, the impact of virtual communication on the evolution and change of
interorganizational structures and communication processes will be explored. In order to
translate this goal into clear research objectives, the impact of CMC will be investigated with
respect to 3 relevant questions:
1. What communication and group formation processes are occurring in a virtual
collaborative group?
2. Under what conditions can CMC be a substitute for face-to-face communication?
3. How are team members/different organizations able to manage/build trust and to
create a shared identity in a virtual project?
These questions allow us to focus on the social and organizational implications of virtual
communication, in particular with respect to the following issues:
- Key elements for the improvement of working conditions/new ways of working within
EU-supported research projects. (Which is in agreement with the strategic objective of the
Advance project itself: “to define the new “Common way of working” in the European
Aeronautics industry throughout the whole supply chain.”);
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-

The human factors related to virtual collaboration, with a special focus on issues of trust
formation, creating a common identity, and group behaviour.
Organizational, managerial, and communication techniques that are used to improve the
effectiveness of transnational cooperation.

Description of the work
A range of methods will be used to study the social and organizational implications of virtual
communication in the context of the Advance project: (narrative) interviews, mailinglist
analysis, intranet website analyse and the analysis of the 3 task Internet sites of the Advance
project as well as text analyses (memos, reports, and meeting agendas) and observation during
face-to-face meetings.
The Advance project is heterogeneous and multidisciplinary in many way (10 different
European Countries, 14 different subcontractors and 38 subcontractors out of different
engineering sectors, mainly aeronautical, combined with IT vendors (the full supply chain).
Moreover, the project is characterized by a high degree of task complexity, and involves
many stakeholders. This heterogeneity project allows the analysis to include a variety of
process characteristics.
The analyis will rely on subjective accounts on the nature and quality of communication,
cooperation, trust, and identity, as well as on objectified data. To be able to relate different
forms of trust (within the team and between organizations), data collection will have to
include the (in)formal agreements between the organizations. To be able to assess the impact
of different types of communication media used, detailed information about technical and
organizational characteristics of these media will be necessary. In addition, data will be
collected concerning task complexity, self-organization, interdependence, team composition,
organizational and social context, cultural diversity and geographical distance.
The study will be longitudinal, and result in a description of the Advance project from the
project definition phase (a year before the formal start of the project) until the end of the
project (April 2002).
Deliverables
The case study will describe the conditions to contribute or to hamper the use of CMC in the
Advance project, and will describe under what circumstances face-to-face communication
may be adequately replaced with virtual communication.
These results may contribute to best practice advices for the EU, as they involve suggestions
concerning the use of CMC, and how it may provide new ways to communicate and
cooperate in order to overcome time and space. In particular, it will be addressed how
replacing face-to-face with computed-mediated communication will influence ways of
communication, coordination, and cooperation between geographically distant organizations.
These results may contribute to the objectives of the Advance project, which seeks to develop
tools for transcending time and space in aeronautics research. The analysis of the use of CMC
within Advance will provide guidelines for effective integration and collaborative working
throughout the extended enterprise involved in aeronautic engineering and the IT sector.
Possible standards for exchanging information and for multi-site collaborative work will be
identified, as well as best practices in training to use CMC. These results may be of value for
the Advance project, and for the organizations participating in this project.
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Appendix 2: the Advance survey

Advance Study Homepage
The questionnaire study will start on September the 16th and
will end on October the 21th.
The Internet is increasingly used as a tool for research collaboration, a tendency that is
encouraged by the European Commission.
In the Advance project - a team of 360 people from different countries and organisations,
representing different (organisational) cultures and backgrounds - tools for multi-site
collaboration in aeronautic engineering are designed. The Advance team itself is non-collocated,
and seeks to develop experience with non-collocated work.
A case study and survey on the Advance project provides an excellent starting point for
understanding the ideas behind virtual collaboration.

Project News
•

Slides from a talk given about the Advance Case study and my research at the Nijmegen
School of Management will be online soon.

•

A paper by G. Rasters summarizing the results of the study will be available on request
after the data is analysed.

Goals of the Study
The goal of our study is to scientifically analyse the communication and organisational processes
involved in the Advance consortium. The general scientific objective of this study is to analyse the
impact of the use and adoption of Computer Mediated Communication (CMC) on the evolution
and change of “New ways of Working.” In particular, the impact of virtual communication on the
evolution and change of interorganisational structures and communication processes will be
explored. In order to translate this goal into clear research objectives, the impact of CMC will be
investigated with respect to 3 relevant questions:
1) What communication and group formation processes are occurring in a virtual collaborative
group?
2) Under what conditions can CMC be a substitute for face-to-face communication?
3) How are team members/different organisations able to manage/build trust and to create a
shared identity in a virtual project?
These questions allow us to focus on the social and organisational implications of virtual
communication, in particular with respect to the following issues:
- Key elements for the improvement of working conditions/new ways of working within EUsupported research projects. (Which is in agreement with the strategic objective of the Advance
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project itself: “to define the new “Common way of working” in the European Aeronautics industry
throughout the whole supply chain.”);
- The human factors related to virtual collaboration, with a special focus on issues of trust
formation, creating a common identity, and group behaviour.
- Organisational, managerial, and communication techniques that are used to improve the
effectiveness of transnational co-operation.
Since we want to put the results of our study on a solid scientific base, we will conduct a webbased questionnaire study with all the Advance team members contacted via their work e-mail
addresses. However, if the access over the Internet is difficult at your work, please send an e-mail
to Gaby Rasters with your private e-mail address or your normal postal address in order to send the
questionnaire on paper.

Privacy and Anonymity
Since some of the questions in the questionnaire are of a personal nature, privacy will be an issue.
We will impose strict regulations on the treatment of personal data. Hence, we will only save the
answers to the questions and no further information (IP address, etc.).

Procedure
Here is a table of our planned procedure. The actual step is highlighted.
1 Announcement of the study via e-mail, including a link to a webpage on which the procedure is
explained in more detail - as well as our motivation for the study.
2 Start of the questionnaire on the Internet (August/ September 2002)
3 Discussion of the questionnaire results on the website

About the Researcher
She is a Phd student from the Nijmegen School of Management, and mostly interested in team
processes such as co-operation and the development of trust within virtual teams and organisations.
If you want to contact us about the project, please use the following e-mail address:
G.Rasters@nsm.kun.nl

239

Advance Questionnaire (Survey)
Participant Instructions
Welcome to our study on the Dynamics and Challenges of Virtual Collaboration: The
Advance Case study.
Our questionnaire addresses the Advance community in the broadest sense, and even
if you didn't spend many hours working on it, we encourage you to answer every
question.
While filling in this questionnaire, use the WorkPackage (WP) task in which you
invested most time during the project. Answering the questionnaire will take you
about 30-40 minutes. If you have further questions on the study, please read our
homepage or send an e-mail to Gaby Rasters (G.Rasters@nsm.kun.nl) or
R.Wunderink (R.Wunderink@nsm.kun.nl; technical issues).
Abbreviations:
-

M-Months
EDR
WP

=
=
=

Man Months
Advance Document Repository
WorkPackage

Please move your cursor to the textbox, more choices will appear then! <with Tabkey>
Part I: Objective characteristics (44 questions).
1. What was the task you invested most time in? For example: T7.1, T2.3, etc.

2. What was your role in the project?
WP leader
3. Please estimate the time you spent on your Advance Task (average per
Month).
1 day
4. Please estimate the actual time you contributed to the project over the past 3
years?
One week or less
5. Was your organization/ institute involved in the proposal phase of the
project?
Yes
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6. Please estimate how many members out of your own organization were
involved in Advance? Enter the number, or a ? if you do not know, in the box
below.

7. Please estimate how many M-Months did your organization have for
Advance? Enter the number of months, or a ? if you do not know, in the box
below.

8. Has the composition of your team changed during the course of the project?
No
9. Was there a change of your Task leader during the course of the project?
No
10. Was there a change of your WP leader during the course of the project
No
11. How many Workshop meetings did your Task team organise?
0
12. How many Workshop meetings did you attend?
0
13. How many electronic meetings (Chat-sessions, Videoconferencing, etc.) did
your Task team organise?
0
14. How many electronic meetings (Chat-sessions, Videoconferencing, etc.) did
you attend?
0
15. How many e-mails did you receive from the Coordination team per week?
0-10
16. How many e-mails of your task team did you receive per week? (average)
0-10
17. How many e-mails of your task leader did you receive per week? (average)
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0-10
18. How many e-mails did you send to your task team during one week?
(average)
0-10
19. How many e-mails did you send to your task leader during one week?
(average)
0-10
20. Which of the following communication means did your team use THE MOST
to cooperate? Please divide the amount of 100 over the different categories
Website
EDR
Mailinglist/ e-mail
Face-to-face communication
Phone calls
21. Face-to-face communication was very useful for the exchange of task-related
information
Strongly Agree
22. Face-to-face communication was very useful to collect task-related
information
Strongly Agree
23. Face-to-face communication allowed the exchange of confidential
information
Strongly Agree
24. Face-to-face communication was very useful for having informal
conversations
Strongly Agree
25. For negotiations and decision-making, face-to-face communication was a
useful medium.
Strongly Agree
26. Face-to-face communication was very convenient to discuss project-tasks
Strongly Agree
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27. Brainstorming went very well through face-to-face communication
Strongly Agree
28. Face-to-face communication contributed to the launch (dissemination) of new
ideas
Strongly Agree
29. E-mail communication was very useful for the exchange of task-related
information
Strongly Agree
30. E-mail communication was very useful to collect task-related information
Strongly Agree
31. 31. E-mail communication allowed the of exchange confidential information
Strongly Agree
32. E-mail communication was very useful for having informal conversations
Strongly Agree
33. For negotiations and decision-making, e-mail communication was a useful
medium
Strongly Agree
34. E-mail communication was very convenient to discuss project-tasks.
Strongly Agree
35. Brainstorming went very well through e-mail communication
Strongly Agree
36. E-mail communication contributed to the launch (dissemination) of new ideas
Strongly Agree
37. Phone-calls were very useful for the exchange of task-related information
Strongly Agree
38. Phone-calls were very useful to collect task-related information
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Strongly Agree
39. Phone-calls allowed the exchange confidential information
Strongly Agree
40. Phone-calls were very useful for having informal conversations
Strongly Agree
41. For negotiations and decision-making, phone-calls were a useful medium.
Strongly Agree
42. Phone-calls were very convenient to discuss projects-tasks.
Strongly Agree
43. Brainstorming went very well through phone-calls
Strongly Agree
44. Phone-calls contributed to the (launch) dissemination of new ideas
Strongly Agree
Part II: The Team, Communication and Cooperation (17 questions).
.
45. In my organization, only people who volunteered were assigned to the
project.
Strongly Agree
46. Success of my Task was considered very important by my own organization
Strongly Agree
47. Team members within my WP hardly knew each other before the start of the
project.
Strongly Agree
48. Knowing the other organizations/institutions involved in my team helped to
have confidence in the project.
Strongly Agree
49. Right from the start it was clear to me who the team leader of our WP was.
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Strongly Agree
50. Right from the start it was clear to me what my role would be in the Advance
project
Strongly Agree
51. There was more communication between my team members and the task
leader, than between the team members themselves.
Strongly Agree
52. My team members received feedback on the basis of their performance as a
team.
Strongly Agree
53. Within my team, we created our own procedures to follow when a team
member did not meet the deadline.
Strongly Agree
54. Differences in nationality had a very clear impact on my team's performance
Strongly Agree
55. More technical support or guidelines for my team would have been helpful
Strongly Agree
56. I needed task related information from other members of my team to (be able
to) complete my task
Strongly Agree
57. My team was allowed to develop its own work processes and procedures
Strongly Agree
58. Over time, my team members developed fruitful ways to work together
Strongly Agree
59. Our team leader was able to encourage and stimulate the team
Strongly Agree
60. Language differences had a very clear impact on my team's performance
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Strongly Agree
61. Team performance was not affected by team members' having other tasks to
perform outside Advance
Strongly Agree
Part III: Team characteristics (29 questions).
62. It is very likely that the different organizations in my team will work together
again in the future
Strongly Agree
63. The tasks assigned to my team were very well defined
Strongly Agree
64. The tasks to be performed by our team were mainly routine tasks.
Strongly Agree
65. I received more e-mails from my task leader than from my team members.
Strongly Agree
66. I depended on my team members for the completion of my work
Strongly Agree
67. I had a one-person job within Advance; I rarely had to check or work with
others
Strongly Agree
68. In order to complete their work, my team members had to obtain
information and advice from me
Strongly Agree
69. More input and information from other Task teams would have made our
tasks easier
Strongly Agree
70. Very frequently, my team had to wait for input from its own members.
Strongly Agree
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71. Decision making about issues that my team found difficult required a face-toface meeting
Strongly Agree
72. If a decision was made, our team leader informed all the team members
about it
Strongly Agree
73. In all the face-to-face meetings, minutes were taken carefully
Strongly Agree
74. When a deadline was near, communication among ALL members of my team
became more intense
Strongly Agree
75. In our team always the same people were the most active ones in
communicating about a task.
Strongly Agree
76. Phone calls helped to create a friendly atmosphere in my team, more than
e-mail communication
Strongly Agree
77. Electronic communication was a frequent source of misunderstanding within
our team
Strongly Agree
78. Our team leader actively warned team members when they did not finish
their tasks in time.
Strongly Agree
79. If I had a problem concerning the task or the cooperation within the team, I
could rely on the other team members
Strongly Agree
80. My team members competed with on another, rather than co-operate
Strongly Agree
81. In my team information among the team members was exchanged freely
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Strongly Agree
82. Between the different WP's information was exchanged freely
Strongly Agree
83. It was very easy to get access/or find all the information about the different
WP tasks
Strongly Agree
84. In my team, I had to check constantly whether my other team members did
meet their obligations to the team
Strongly Agree
85. In my team, people were always straight with each other
Strongly Agree
86. My team was free of conflicts
Strongly Agree
87. In my team people did not hesitate to share information with each other
Strongly Agree
88. In my team it was necessary to formalize agreements
Strongly Agree
89. My team members did not hesitate to speak openly on the mailing list
Strongly Agree
90. I still have contact with some of my team members even though Advance did
finish
Strongly Agree
Part IV: Evaluation (13 questions).
91. It was a pleasure to be a member of this team
Strongly Agree
92. After a while, I could predict how my team members would respond in a
given situation
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Strongly Agree
93. I feel part of the Advance project at large
Strongly Agree
94. The early team sessions helped my team members to get acquainted
Strongly Agree
95. It would have made no difference to the success of the project if I stopped
working on it
Strongly Agree
96. In my team some team members did not put much effort into the project.
Strongly Agree
97. I was very satisfied with the communication in my team
Strongly Agree
98. I was very satisfied with the working atmosphere in my team
Strongly Agree
99. Age:
20-29
100.Sexe:
Female
101.Profession :

102.Nationality
Belgian
103.Do you have suggestions for your team (or for the Advance project at large)
how the cooperation could have been improved?
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Appendix 3: Intro e-mail Advance Survey
http://131.174.235.65//surveys/rasters/start.htm
Password: XXXX
Dear Advancers
Now that the Advance project is behind you, I would like to ask you to give me your
observations and views with respect to communication patterns and practices in the Advance
project.
I work for the Nijmegen School of Management, The Netherlands, conducting a study on
virtual communication, and in particular the organisational conditions that may facilitate (or
hamper) the communication between people who are working together even though the
geographical distance between them is large. The Advance project has been an important
example of such ‘distant collaboration’, and I was invited to make the project part of my
research. In return, my findings will be made available to those who have to make a final
evaluation of the Advance project. However, I am attached to a university and not appointed
by Advance or any of its stakeholders, so my research is fully independent.
With the help of several people from the Advance project, among them Erwin Duurland and
Bob Moore, I started to collect data about communication practices in the project. I
interviewed several Advance members, to find out that so many people and organisations are
involved in Advance that even a large series of interviews will not suffice to develop a fair
picture of communication practices and patterns in the context of the Advance project. This is
why I developed a questionnaire that I kindly ask you to fill in. Your answers will remain
completely anonymous. As indicated, I am studying communication patterns and practices,
not individual behaviours or views, and I in my report I will present only generalised
outcomes, in a way that makes it impossible to trace back individuals, companies, or Advance
work packages.
The questionnaire is available online. Completing and returning it will not take a large
amount of your time (approximately 30 minutes). If you do not have full access to the
Internet, please send me your postal address (by post or by e-mail) and I will send you a paper
version of the questionnaire.
The website where you can find the questionnaire, and information about the research, is:
http://131.174.235.65//surveys/rasters/start.htm
While logging into the survey, please use the following password: XXXX
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Appendix 4: Supportive e-mail Advance Survey
Dear all,
As former Advance workers, you probably received quite a while ago a
questionaire sent by Mrs Gaby Rasters [gaby.rasters@planet.nl] about
Advance.
As part of her PhD studies this student is using the Advance project as an
example of electronic communication methods being applied in a large,
vibrant and dynamic multi-national and multi-company working community. Her
findings will be added to the lessons learnt report that Advance has already
prepared and issued to our Consortium and will be taken account of in
establishing improved working arrangements for any future large partnership
based research project.
The website where you can find the questionnaire, and information about the
research, is:
http://131.174.235.65//surveys/rasters/start.htm
I urge you to spend 10 minutes or so in completing her questionnaire and
forwarding it to her in line with the instructions contained within it.
Many thanks in advance and best regards,
XXXXXXXX
Advance Communication MANAGER
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Appendix 5: The Advance Survey results120
The case description in chapter 4 was mainly based on the analysis of official and semiofficial documents and on interviews, sometimes complemented with e-mail exchange. Most
interviews were conducted with key figures in Advance – WP and task leaders, members
from the management team – not with task team members. It remains to be explored whether
the above description of the Advance project meets the views and opinions of the task team
members. In the present section we will, therefore, compare the views of ‘higher’ Advance
members with those of ‘lower’ Advance members, using data from the questionnaire
described in chapter 2.
The questionnaire was meant to explore intrateam processes as perceived by team members
themselves, to describe possible differences between teams concerning communication,
collaboration, and satisfaction, and to identify factors that may account for these differences –
including team, task, role, and leadership characteristics. In the present analysis we will first
make a comparison between the views held by those in the Advance project’s management
echelons and the views held by ‘ordinary’ members, to be followed by an inquiry into
Advance members’ use, and assessment of that use, of the media most frequently used for
communication: face-to-face talk, email, and telephone. Thus, we will use the questionnaire
data to re-examine the case description presented in chapter 4, and to add detailed information
about communication and collaboration within the teams, and about Advance members’ use
and appreciation of different communication media.
As to the delivery of the questionnaire, we made several attempts to reach Advance members,
as described in chapter 2. Eventually, responses from 43 people were obtained, a response
rate of approximately 14%. No exact percentage can be given, as we have no figures on
delivery failure in the last forwarding, that was made by the Advance communication
manager who sent 301 emails using an updated contact list.
All attempts were made in June and August 2002, very soon after the Advance project’s final
presentations. At that time, the analysis presented earlier in this chapter had not been
completed. As a consequence, questions in the questionnaire had to be based on preliminary
ideas about the course of processes in Advance.

First analysis: The views of ‘higher’ and ‘lower’ Advance members compared
Of the 43 respondents, 14 occupied a ‘high’ position in Advance (member of management
team, or WP leader, or task leader, in some cases combined with membership of a task team
led by someone else), and 27 were task team members. The remaining 2 respondents did not
specify which role(s) they had; they are not included in the analysis in this section.
PRELIMINARY ANALYSIS: Before comparing the ‘high position’ group with the task members
group, we will consider the possibility of self-selection, particularly in the task members
120

With special thanks to Geert Vissers for the interpretation of the results.
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group. As indicated, the response rate obtained was modest. Perhaps the most important
problem of modest or low response rates is that “those who complete the survey may differ on
important attributes from those who do not complete the survey” (Shermis & Lombard, 1999:
342121). What attributes should be inspected? In studies not confining to single organizations,
demographic characteristics are often relied on. Aquilino and LoSciuto (1990, 364122), for
instance, note that “Blacks tend to be disproportionately inaccessible in telephone surveys;
this is especially true for younger, lower income, and male black respondents.” Within
organizations, involvement, identification, and ‘sense of belonging’ are important: It can be
surmised that those who feel part of/identify with an organization or project will be willing to
respond to a questionnaire about this organization or project, more than those who consider
themselves peripheral members. (The correspondence with the demographic characteristics
mentioned is that ‘young, lower income, male black respondents’ feel less part of society,
presumably, than other respondent categories.)
We were unable to make such a comparison. Unlike Zaheer et al (1998: 147123), we could not
conduct “a telephone survey of 100 randomly selected nonparticipants to determine whether
there were any systematic differences between our sample and the rest of the population.” We
did not know the names of those respondents, and we did not have the final contact list.
Instead we inspected (1) how answers to the variable ‘total time spent on Advance task in past
3 years’ were distributed, and (2) whether those who spent more time in Advance viewed
their team and the project in more favourable terms (as a proxy for commitment and ‘sense of
belonging’) than those who spent less time in Advance.
As to the first question, Table 1 shows that the number of task member group respondents
who spent little time in Advance equals the number of respondents who spent very much time
in Advance. Apparently, the questionnaire was not disregarded altogether by task group
members who spent little time in Advance.
Valid

Missing
Total

Frequency

Percent

Valid Percent Cumulative Percent

one week or less

2

7,4

7,7

7,7

1 to 4 weeks

4

14,8

15,4

23,1

5 weeks to half year

5

18,5

19,2

42,3

half to one year

10

37,0

38,5

80,8

1 to 2 years

4

14,8

15,4

96,2

2 to 3 years

1

3,7

3,8

100,0

Total

26

96,3

100,0

9,00

1

3,7

27

100,0

Table A1: task member group; total time spent on Advance task in past 3 years
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To answer the second question, we split the task member group in two (less than half year, 11
respondents, and half year or more, 15 respondents) and used t-tests to examine the difference
between these subgroups’ scores on variables: ‘I feel part of the advance project at large’, and
‘It was a pleasure to be a member of this team’. Both variables’ values range from 1 (strongly
disagree) to 5 (strongly agree). Thus we distinguished a project and a team focus, in line with
the notion of different ‘foci of commitment’, defined as the individuals and groups to whom
an employee is attached (Becker et al., 1996: 465124). We found that those who spent half a
year or more on Advance tasks answered to feel more part of the Advance project (mean 4.33,
N=15) than those who spent less than half a year (mean 3,40, N=10, one missing). The
difference is significant (p<.01, t-test, 1-tailed, no equal variances assumed). Likewise, those
who spent half a year or more on Advance tasks said to find it a pleasure to be a member of
their team (mean 4.53, N=15), more than those who spent less than half a year (mean 3,73,
N=11). Again, the difference is significant (p=.02, t-test, 1-tailed, no equal variances
assumed).
Summarizing, within the task members group the questionnaire was not only answered by
highly committed members but also by some members who were engaged in Advance for a
short period and who were not particularly pleased with the team they were in or with the
project at large. Even though no response rates per category can be given, we can decide that
self-selection by those who favoured the project, if present already, is not complete.
SCALE CONSTRUCTION: The questionnaire was not designed to comprise scales pertaining to
team phenomena. Instead, it contains separate items on many team-related subjects. We
explored the interrelations between these items, to obtain consistent (reliable) scales and
reduce the very number of items to be included in the analysis. We proceeded as follows:
Many respondents (16 out of 43) had at least one missing value on one of the team-related
items (v45-v98, see appendix X). Since such values prevent inclusion in a factor analysis, a
temporary dataset was created in which missing values were replaced with 3 (items having a
scale from 1 to 5).
This temporary dataset was used for exploratory analysis (principal components analysis, all
items except v91 and v93, 7 factors extracted: rigorous interpretation scree-test) to identify
low communality items. An item’s communality is the proportion of variance accounted for
by the factors extracted, in other words, a low communality (given a particular factor
structure) indicates that an item has little variance in common with other items in the analysis.
9 items were removed from further analysis: v47, v53, v55, v56, v63, v80, v83, v94, v95.
Items v91 and v93 were not at all included in the analysis; they are to be used as key items in
the analysis, as will be explained.
The temporary dataset was then used for a second exploratory analysis: principal components
analysis, all remaining items, 9 components extracted: relaxed interpretation scree-test, 52%
variance explained, varimax rotation. For each component (rotated component matrix), the 6
highest loading items were selected (5 if a 6th loading >.4 was absent: components 6 to 9).
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We returned to the original dataset, to perform reliability analysis (Cronbach Alpha and mean
interitem correlation) for each of the resulting 9 sets of items (after recoding items with a
negative loading on the factor). Component sets 1 to 5 were reduced to 5 items by excluding
the item contributing least to Cronbach Alpha. Results are displayed in table 2. In designating
the scales, loadings on the factor analysis have been taken into account.
Fac-

Variables

Scale designation

Cronbach
Alpha

Mean
inter-item
corr

N

1

v82, v84(-),
v85, v86, v87

Open communication, reliable
cooperation

.8271

,4921

3
8

2

V57, v61(-),
v70, v75, v96

Intra-team processes: autonomy and
responsibility

.8284

.4875

3
5

3

V68, v74, v78,
v88, v92

communication in team, role of
deadlines

.6899

.3378

3
8

4

V48, v58,
v61(-),

Cooperation fostered by knowing other
orgs, mutual support, horizontal
communication

.6894

.3151

3
4

tor

V79, v90
5

V50, v59, v72,
v97, v98

Being informed, leadership, satisfied
with team

.7346

.3636

4
0

6

V54, v60,
v64(-), v75,
v84

Communication difficulties (language,
culture), and non-routine tasks

.7162

.3201

3
9

7

V51, v66,
v71(-), v76,
v81(-)

Restricted communication, virtues of
telephone

.6663

.2894

3
9

8

V52, v62,
v77(-), v78,
v97(-)

(largely a one-item dimension: v52
‘feedback on basis performance as
team’)

.3404

.1015

3
5

9

V64(-), v73,

Nature of team work (non-routine,
carefully performed)

.6569

.2594

3
8

v75(-), v84,
v88

Table A2: reliability analysis, team-related items

Finally, the scales were used to create new variables (adding the items of a dimension after
recoding missing values to zero, and divided by the number of valid responses). SCALE8 was
not found to be a consistent scale. For reasons of completeness we will present figures
relating to this scale, but we will not discuss these figures.
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ANALYSIS OF DIFFERENCES BETWEEN THE GROUPS: The views of two groups – in our case.
‘higher’ and ‘lower’ Advance members – may differ in various ways. A first is that the groups
do not ‘use’ the same perceptual dimensions. A second is that the groups ‘use’ the same
perceptual dimensions, but the connotations (hence, the meaning) of these dimensions are
different. A third is that the groups ‘use’ the same perceptual dimensions, but the order of
importance is different. And a fourth is that the groups ‘use’ the same perceptual dimensions,
but valuation is different. We will explore these sources of difference, using the ‘key items’
v91 (‘it was a pleasure to be a member of this team’) and v93 (‘I feel part of the advance
project at large’), and the eight scales described above. Items v91 and v93 are about general
commitment to (or satisfaction with) a respondent’s own team or the Advance project at large.
These items ‘summarize’ a respondent’s appreciation (or disappreciation) of his or her
participation in Advance, and they can be used to investigate the factors that may have
contributed to that. In that sense, they can be considered key items in the analysis. We will
now examine the sources of between-group differences mentioned above.
Analysis, part 1: First we check whether the scales presented in table 2 are internally
consistent if the two groups are examined separately. Results are presented in table 3.

‘High position’ members

Task team members

Alpha

Inter-item

N

Alpha

Inter-item

N

SCALE1

,9061

,6671

13

,6830

,3225

24

SCALE2

,7982

,4624

13

,6878

,3467

22

SCALE3

,1327

,1547

13

,7892

,4295

23

SCALE4

,4824

,2459

12

,6797

,3106

23

SCALE5

,8787

,5851

12

,6556

,2883

26

SCALE6

,7810

,3645

14

,7357

,3400

24

SCALE7

,5182

,1742

13

,6756

,3158

25

SCALE8

,0593

,0463

10

,4626

,1465

23

SCALE9

,7512

,3758

14

,5810

,2035

22

Table A3: reliability analysis, team-related items, separate groups

Cronbach Alpha is a coefficient indicating a scale’s internal consistency; it is the ratio of ‘true
score variance’ to observed score variance, corrected for the number of items in the scale (see
De Gruijter & Van der Kamp125). The coefficient has no lower limit, but normally it ranges
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from 0 to 1. After Nunnally (1978126), a value of 0,7 is often considered acceptable. This is
not a stringent criterion; in our 5-item case it corresponds, roughly, with a ,3 mean interitemcorrelation. For present purposes, differences between the groups are more important than the
very interpretation of scales. Visual inspection of table 3 reveals that the internal consistency
of scales 1, 3, and 5 is different between the two groups. When we take a look at the
correlation matrices it appears that the lower consistency of SCALE1-items in the task
members group results simply from the fact that bivariate correlations found in this group are
somewhat lower than those found in the ‘high-position’ group; there is no item that does not
fit in.
The case is different for SCALE3 in the ‘high position’ group. Inspection of the correlation
matrix revealed that v88 should be excluded. Correlations with the other items are close to
zero (v78) or negative (v68: -,185; v74: -,317; v92: -,436). Without v88, SCALE3 in this
group has an alpha of ,6897 (N=13). Apparently, for people in the ‘high position’ group ‘the
necessity to formalize agreements’ has nothing to do with communication in team/role of
deadines. In the analysis to follow we will exclude v88 from SCALE3, to preserve
comparability between te groups. (Leaving v88 out does hardly affect SCALE3 in the task
team group: alpha becomes ,7477, and mean inter-item correlation becomes ,4308, N=26).
Even more complicated is the case of SCALE5 in the task team group. It appears that the
scale consists of two different, unrelated subscales: one (v50, v59, v72) about a member’s
(clear) role in project and about the team leader’s way of conduct (mean inter-item correlation
,447, alpha ,6856, N=26), and a second (v97, v98) about communication and working
atmosphere in team (correlation ,796, N=27). In the ‘high position’ group this correlation is
very high (,916, N=14), and the remaining items form an acceptable scale (mean inter-item
correlation ,4093, alpha ,6757, N=12). Therefore we will, in the analyses to follow, split
SCALE5 in two: SCALE5a (v50, v59, v72) ‘clear role & leader conduct’ and SCALE5b
‘communication and working atmosphere in team’.
Apart from these three scales, the reliability figures found in the two groups are more or less
similar. We may gather that the dimensions used by the two groups are fairly comparable,
though there are some sharp ‘local’ differences.
Analysis, part 2: The second of the analysis concerns the question whether the connotations
(or meaning) of the perceptual dimensions ‘used’ by the two groups are different. For this
purpose, we will examine the correlations between the two key items and the scales as
defined above within each of the two groups. Results are summarized in Table 4.

‘high-position’ members (N=14)

task team members (N=27)

http://icloniis.iclon.leidenuniv.nl/gruijter/statistical%20test%20theory%20for%20education%20and%2
0psychology.pdf
126 Nunnally, J. C. (1978). Psychometric theory (2nd ed.). New York: McGraw-Hill.
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V91 (‘pleasure to
be a member of
this team’)

V93 (‘I feel part
of Advance
project’)

V91 (‘pleasure to
be a member of
this team’)

V93 (‘I feel part
of Advance
project’)

Pearson r

Sig.

Pearson r

Sig.

Pearson r

Sig.

Pearson r

Sig.

SCALE1

,322

,262

,353

,216

,232

,245

-,004

,985

SCALE2

,358

,209

-,206

,480

-,235

,238

-,225

,260

SCALE3

,742

,002

-,083

,778

,086

.669

-,046

,821

SCALE4

,162

,580

,766

,001

,584

,001

,558

,003

SCALE5a

,071

,809

-,308

,285

,077

,703

,260

,190

SCALE5b

,203

,486

-,132

,654

,808

,000

,614

,001

SCALE6

,072

,808

-,393

,164

,122

,543

,408

,035

SCALE7

,228

,432

-,036

,904

-,151

,451

,008

,967

SCALE8

,488

,077

-,209

,474

-,169

,399

,001

,998

SCALE9

-,407

,148

-,099

,738

,434

,024

,501

,008

Table A4: Correlations between ‘key items’ and team-related scales (as defined on the
basis of separate group reliabilities); separate groups

The table shows that ‘high-position’ members appreciation of the team they were in is related
to SCALE3, and that their sense of belonging to the Advance project at large is related, and
very significantly, to SCALE4. The latter correlation is is notable because the items
underlying SCALE4 refer to team more than to project cooperation - and yet, the scale
correlates with V93 (project-related) and not with V91 (team-related). It is difficult to tell
what the word ‘team’ refers to in this case, as many in the ‘high-position’ group were
involved in central management as well as in WP- and sometimes even task team processes.
But, clearly, ‘high-position’ members make a difference between team appreciation and sense
of belonging to the project at large.
The correlation found is also notable because SCALE4 seems to represent an (implicit) theory
of cooperation, rather than ‘just’ a coherent set of items. What contributes to good team
cooperation, according to the scale, is that you know the home organization of your fellow
team members (you know ‘where they come from’), that you can expect to keep in touch with
them after the project has come to an end, that you can rely on them, that you can
communicate horizontally (not indirectly, via a task leader), and that you are able, as a team,
to develop your own way of working. Now, the positive correlation found seems to indicate
that the ‘high-position’ members in Advance who subscribe to this theory feel more part of
the Advance Project than those who do not. Many do subscribe (mean score 3,66 on a scale
from 1 to 5, see table 3). Thus it appears that the ‘high-position’ members in Advance ‘used’
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for themselves a team-cooperation theory that is different from many of the mechanisms they
used to stimulate cooperation in the task teams, as described in earlier sections of this chapter.
A further point is the ‘high-position’ group’s negative correlation between SCALE9 (denoting
the (complex) nature of teamwork) and ‘pleasure to be a member of the team’, which seems
to suggest that the members of this group would welcome a bit of routine work. But again, it
is not certain what people in the ‘high-position’ group’ are referring to when answering a
question that contains the word ‘team’ .
The connotations of ‘team appreciation’ and ‘sense of belonging to the project at large’ are
somewhat more similar for task team members, who seem to associate both items not only
with ‘good cooperation’ (SCALE4) but also with ‘communication and working atmosphere in
team’ (SCALE5b) and with the (non-routine) nature of the work to be done (SCALE9). But
the connotations of ‘team appreciation’ and ‘part of the project’ are not fully identical: The
latter is also related with SCALE6, which mainly denotes language and national differences
and their impact on team performance. (Trying to interpret this correlation, we may
conjecture that it takes a sense of belonging to the Adavance project at large, including a
certain awareness of project-level processes, to be able to perceive an impact of national and
language differences on performance.)
Finally the (now positive) correlations between SCALE9 and both v91 and v93 can be noted.
Task group members feel better, it seems, both in their team and in the project at large if the
work assigned to them is challenging, not routine.
Summarizing, we find that the connotations of the two key items used – ‘it was a pleasure to
be a member of this team’ and ‘I feel part of the advance project at large’ – do differ in
several respects between ‘high-position’ members and task team members. The main
difference is that task team members answer in a way that seems more informed by
perception of team processes than do ‘high-position’ members – which cannot but mean that
for ‘high-position’ members the ‘pleasure to be a member of this team’ and ‘feeling part of
the advance project at large’ depend on other than team-related criteria.
Analysis, part 3: Correlations as presented in table 4 cannot answer the question concerning
the order of importance of the dimensions as ‘used’ by each group for perceiving processes in
Advance. Bringing up the idea of ‘importance’ implies introducing the notion of causality:
Which team-related phenomena (as perceived by respondents) can be shown to have an effect
on respondents’ satisfaction with their team, their sense of being part of the project at large, or
another dependent variable that is deemed appropriate. Correlations do not allow such a
causal interpretation (e.g. Melberg, 1996127). We will use regression analysis to obtain an
indication of the contribution made by the team-related dimensions (scales) defined above to
respondents’ satisfaction with Advance. Again, we will perform the analysis for each group
separately, using v91 and v93 als dependent variables and the team-related scales (as defined
on the basis of separate group reliabilities) as independent variables. Table 5 presents the
results of analyses for both the dependent variables separately, and for a new variable
127

Melberg, Hans O. (1996), Against correlation,
http://www.geocities.com/hmelberg/papers/960415.htm.
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(referred to as ‘v9193’) that combines these two variables by multiplication. This new
variable may be taken as a more generalized estimate of ‘being well in Advance’. The
procedure used is stepwise regression, all team-related scales (as in table 4) entered, default
criteria for inclusion (probability F-to-enter ,05; probability F-to-remove .10).
‘high-position’ members (N=14)

task team members (N=27)

SCALE3: β=.771; t=5,18; sig. t=.000
Dependent

SCALE9: β=-.456; t=-3,06; sig. t=.011
SCALE5B: β=.808; t=6,86; sig. t=.000

V91
R2SCALE3 =,551; F=14,711; sig F.=,002

R2 =,653; F=47,114; sig. F=,000

R2SCALE3+SCALE9 =,758; Fchange=9,386; sig
Fchange=,011
SCALE5B: β=.577; t=3,95; sig. t=.001
Dependent
V93

SCALE6: β=.345; t=2,36; sig. t=.027
SCALE4: β=.766; t=4,13; sig. t=.001
R2 =,587; F=17,033; sig. F=,001

R2SCALE5B =,377; F=15,155; sig F.=,001
R2SCALE3+SCALE9 =,495; Fchange=5,585; sig
Fchange=,027

Dependent

SCALE4: β=.718; t=3,57; sig. t=.004

SCALE5B: β=.702; t=4,93; sig. t=.000

V9193

R2 =,516; F=12,776; sig. F=,004

R2 =,493; F=24,342; sig. F=,000

Table A5: Regression analysis: dependent ‘key items’ (separate and combined) and
independent team-related scales (as defined on the basis of separate group reliabilities);
separate groups (Note: β’s and t’s only presented for final model)
Two differences between the groups are noticeable. The first is that the ‘key items’ have been
answered in a way that is (statistically) explained by different perceptual dimensions (given
our model that provides for team-related independent variables). For present purposes it is not
necessary to consider why it is that scales 3, 4, and 9 have explanatory power in the ‘high
position group’, and scales 5B and 6 in the task team members group. Important is that
between the two groups the reasons for ‘feeling part of the Advance project’ and for ‘pleasure
to be a member of this team’ are clearly different.
The second difference is that for the ‘high-position group’ the new variable v9193 (‘being
well in Advance’) is explained by the same independent variable (SCALE4) as is v93 (‘I feel
part of Advance project at large’), while for the task group members the similarity is largest
between v9193 and v91 (‘pleasure to be a member of this team’). The suspicion that this
finding must be ascribed to different v91/v93 variance ratios in the two groups (making
v9193 a copy of v91 in one group, and a copy of v93 in the other) can be rejected. In both
groups the variance of v93 exceeds the variance of v91, though the difference is larger in the
‘high-position group’ (variances: v91: ,264; v93: 1,231) than in the task members group
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(variances: v91: ,795; v93: 1,387). Moreover, in both groups the correlation between v9193
and v93 (HP-group: ,952, sig. ,000; TT-group: ,926, sig. ,000) is much more significant than
between v9193 and v91 (HP-group:,547, sig. ,043; , TT-group: 782, sig. ,000). The
conclusion must be that in the ‘high-position’ group the project-related key-item (v91) is
more consistently answered (‘overriding’ v93), while in the task members group the opposite
is rather true.
Analysis, part 4: Finally we will consider if the groups differ in their valuation of the same
perceptual dimensions - put simply: we will test if mean scores differ significantly. Table 6
summarizes the results of a series of T-tests to inspect differences of mean scores on the taskrelated dimensions (scales) between the two groups. According to Levene’s homogeneity of
variances test, no significantly different distributions of scores between the groups exist on
any dimension. Nonetheless, in Table 6 we present results of T-tests under the ‘no equality of
variances assumed’ condition in all cases. In cases close to significance, this condition gave a
(slightly) smaller probability coefficient, which means that we present the largest differences
found.

Role in
Advance

V91

V93

‘high’

N

Mean

Standard
Deviation

14

4,4286

27

4,2222

,89156

‘high’

14

4,0000

1,10940

‘low’

27

3,8138

1,17791

‘high’

14

3,2714

,82502

SCALE1
‘low’

27

3,4667

,58295

‘high’

14

3,9786

,80783

SCALE2
‘low’

27

4,0111

,71822

‘high’

14

4,1964

,41808

SCALE3
27

3,8735

Equality of means

(Levene test)
F
Sig.

(T-test, 2-tailed)
T

Sig.

,51355

‘low’

‘low

Equality of
variances

,753

,391

,939

,354

,275

,603

,496

,624

2,313

,136

-,789

,439

,794

,378

-,127

,900

1,846

,182

1,959

,058

,63016

261

‘high’

14

3,6643

,66084

SCALE4
‘low’

27

3,2556

,76577

‘high’

14

3,9167

1,05156

SCALE5A
‘low’

27

3,8272

,77001

‘high’

14

3,4286

1,05351

SCALE5B
‘low’

27

3,7778

,71163

‘high’

14

3,3714

,77601

SCALE6
‘low’

27

3,3593

,72018

‘high

14

3,1679

,58560

SCALE7
‘low’

27

2,7265

,65793

‘high’

14

3,6429

,58143

SCALE8
‘low’

27

3,6019

,55918

‘high’

14

3,1857

,70368

SCALE9
‘low’

27

2,9475

1,134

,293

1,777

,086

,278

,601

,282

,781

3,305

,077

-1,115

,278

,000

,991

,049

,961

,901

,348

2,192

,036

,075

,786

,217

,830

,670

,418

1,068

,296

,62237

Table A6: T-test, team-related dimensions, differences between ‘high-position’ group
and task members group.

Table 6 shows that ‘high-position’ group’s mean scores tend to be higher than the task
member group’s scores, but the difference is only significant (p < ,05) for SCALE3
(communication in team and role of deadlines) and nearly for SCALE7 (communication
restrictions and virtues of telephone). Considering the items that constituted these two scales,
we find no significant differences between the two groups on any item except V76 (‘phone
call creates friendly atmosphere, more than email’). Here, the ‘high’ position group’s mean
score is 3,71 (std. dev. ,73) and the ‘low’ groups’s mean score is 2,78 (std.dev. 1,38),
variances are not identical (sig. 0,38, Levene’s test), and means are significantly different
(sig. ,006, T-test, 2-tailed, no equality of variances assumed): ‘high-position’ Advance
members prefer the atmosphere of telephone calls over the atmosphere of emails, more than
task team members. Thus we find that mean scores on the task-related scales and on the two

262

‘key items’ are not fully identical in the two groups, but the number of significant differences
is small, and the size of differences is modest.
CONCLUSION: Does the analysis (that is, parts one to four) allow the conclusion that the
views held by those in the Advance project’s management echelons sufficiently resemble
those held by ‘ordinary’ members, so that we may decide that the description of the Advance
project presented in the previous sections was adequate, also reflecting or at least representing
the views and opinions of the task team members? The crucial word in this question is
‘sufficiently’.
In the two groups compared – ‘high-position’ members and task team members – we found
the components identified to be fairly consistent (reliable) scales (see table 3), and mean
scores on these items were not very different, though some of the differences were significant
at the 5%-level (see table 6). Only the high mean scores (found for both groups) in this last
table are somewhat surprising, considered the not-so-positive views of communication and
cooperation processes in Advance as emerged from the interviews and from evaluation
documents. The questionnaire responses convey a rather positive view of the Advance
project, especially so if ‘general impression’ such as v91 and v93 are focused upon.
The reasons for this positive view seem to diverge between the groups, however, as shown by
correlations (table 4) and the outcomes of a regression analysis (table 5). Here, two remarks
have to be made. The first is that correlation analysis suggests that task members’
connotations seem more detailed than those of ‘high-position’ members. The second is that
regression analysis shows that team-related items have predictive power in each of the
groups, but not the same items do and, more important, in the tasks team group this predictive
power is strongest with respect to ‘pleasure to be in team’ while in the ‘high-position’ group it
is strongest with respect to ‘feeling part of the project at large’.
Therefore we may decide that the ‘high-position’ members have a somewhat less articulate
view of team-related processes than do task team members themselves. If so, the description
of the Advance project as presented earlier in this chapter is ‘sufficient’ in the sense that the
perceptions of those in the higher echelons of Advance do not overstate the seriousness of the
project’s communication and coordination problems.

Second Analysis: Media use and perceptions of media use in Advance
As described in chapter 4, in the Advance project the communication media used had only a
modest impact on communication and cooperation processes. Other factors were more
important, such as detailed (highly individualized) task descriptions and lack of stability,
especially at the team and at the individual level. Still, we will use questionnaire data to
examine the project members’ media use and their assessment of that use, mainly confining to
face-to-face talk, email, and telephone – the media most frequently used in Advance. Such an
analysis is appropriate, we think, firstly because it adds further evidence to some of the
findings reported with regard to communication patterns in Advance, and secondly because
knowledge of the appreciation and use of various communication media may help to make

263

virtual teams work, even if the impact of such media is modest. We will first consider media
use/choice, and then compare media characteristics and preferences.

(Perceived) Media Use for Intrateam Communication
We will first consider the direction of communication in the task teams. A notable finding
from the interviews was that communication in Advance was mainly vertical. According to
those being interviewed, task team members communicated almost exclusively with their task
leader. Questionnaire data do not confirm that impression. Table 7 shows the results of
comparing task leaders’ and task members’ responses to item51 “There was more
communication between my team members and the task leader, than between the team
members themselves.” (values range from 1 ‘strongly disagree’ to 5 ‘strongly agree’)

Role

N

Mean

Standard
Deviation

Item51

Task leaders

8

4,250

,7071

Task members

25

3,040

1,1357

Equality of variances

Equality of means

(Levene test)

(T-test, 2-tailed)

F

Sig.

T

Sig.

2,492

,125

3,583

,002

Table A7: T-test, perceived vertical communication, differences between task leaders
and task members.

Apparently, tasks leaders agree significantly more with the item’s statement than do task
members. The simplest explanation may be that task leaders had little idea (or at least an
incomplete picture) of the amount and nature of ‘horizontal’ communication between task
members. If so, the physical distance between task team leaders and members may have
contributed to ‘management-by-exception’ (Howell & Hall-Merenda, 1999128) – as task team
leaders did not have the information necessary to pre-empt collaboration problems. Such
management-by-exception is less harmful in non-collocated teams than in collocated teams,
Howell and Hall-Merinda (1999: 690) suggest, as distant team members are less likely to be
subject to arbitrary (as perceived by them) corrective actions, and therefore less inclined to
avoid intervention by the leam leader. The implication of Howell and Hall-Merenda’s line of
reasoning is that leadership may well be deficient in virtual teams, but without team members
worrying much about this. This suggestion, however, may apply primarily to traditional teams
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with a clear distinction between leader and member tasks, whereas in virtual teams such a
clear distinction is more and more difficult to find (Shamir, 1999129).
Leaders and members also differed in their perception of media use within the task teams. In
the questionnaire we asked respondents to estimate the percentage of use of five media: the
Advance website, ADR (the Advance Document Repository), e-mail, phone, and face-to-face
communication. Results are shown in Table 8.

website

ADR

email

Ftf

phone

Task leaders (N=8)

Mean
Stddev

1,875
2,588

10,625
6,232

49,375
10,155

14,375
4,955

23,750
9,543

Task members (N=24)

Mean
Stddev

3,542
4,293

6,125
11,187

51,250
18,723

24,375
17,956

14,708
13,182

Table A8: Task leaders’ and task team members’ estimates of the use of different media
in their own team, as a percentage of website, ADR, email, ftf, phone.

As might be expected from virtual teams that do not have more advanced electronic media
such as teleconferencing at their disposal, e-mail is the most frequently used medium. The
perception of modest use of website and ADR is in agreement with the picture conveyed in
the interviews. Conspicuous is the difference between leaders and members of ftf- and phone
use. Above (table 6) we already mentioned the ‘high’ position group’s positive view of
telephone use. The task leaders were part of this group, and their positive attitude may well
have ‘coloured’ their estimate of the task group’s phone use. On the other hand, the above
remark about the task leaders’ incomplete picture of communication between task members
may apply to face-to-face communication in particular: it is neither perceivable from a
distance, nor is it stored.
We surmise that task team members who are employed by a ‘large partner’ (the home
company of several Advance team members) will present a higher estimated percentage of ftf
than those employed by a small partner. To check this, we use the question ‘Please estimate
how many members out of your own organization were involved in Advance’. Of the 25 task
team members who had answered the questionnaire (one not included in table 8, due to
missing values), four did not answer this question and two misread it (answering >300, which
is not possible). Median split was used to assign the remaining respondents to a ‘larger
partner’ group (6-20 organization members in Advance) and a ‘smaller partner’ group (2-4
organization members in Advance).
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Email

Ftf

phone

‘large partner’ task members (N=10)

Mean
Stddev

47,000
15,492

25,500
17,232

14,000
12,478

‘small partner’ task members (N=9)

Mean
Stddev

56,667
17,321

17,222
11,211

21,444
13,920

Table A9: ‘Large partner’ and ‘small partner’ task team members’ estimates of the use
of different media in their own team, as a percentage of website, ADR, email, ftf, phone.

Thus, physical proximity of other Advance members (not necessarily in the same team; our
data do not allow a test for that) influences estimated media choice. It appears that Advance
members who could talk face to face with other Advance members within their home
organization report more ftf communication in their team, and less email and phone
communication.
Note that tables 8 and 9 report relative use of communication media, not absolute use. No
data on absolute use of different media can be reported. The questionnaire did include some
questions about absolute use of e-mail communication, but response categories (that were
based on e-mail experiences in Delta) turned out to be too wide to measure frequency of email use in Advance: nearly all task team members answered to have sent 0-10 email
messages per week, on average, to their task team and to their task leader, and to have
received 0-10 email messages per week, on average, from their task team and from their task
leader. As a consequence, we cannot use communication frequency as a dependent variable
to assess the impact of lack of stability (changes in team composition, many individuals
working only for a short time on Advance tasks) on communication processes in Advance –
which was also one of the Advance case study’s major conclusions.
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Samenvatting
Introductie
Dankzij elektronische netwerken en nieuwe technologieën zijn virtuele teams de laatste jaren
sterk in opmars. Virtuele teams maken volgens velen de belofte waar om op een nieuwe
manier te kunnen (samen)werken. Grenzen van tijd en ruimte en zelfs organisatorische
grenzen worden doorbroken met behulp van elektronische communicatie.
Natuurlijk zijn er mensen die zich afvragen of virtuele communicatie ook echt werkt. Het
antwoord op deze vraag is waarschijnlijk: ja, het werkt, maar niet altijd. Net zoals face-to-face
communicatie ook niet altijd werkt.
Er zijn net zoveel verhalen over de successen behaald met virtuele teams, als er verhalen zijn
over het falen van deze teams. We denken dat zowel het falen als het slagen niet alleen
toegeschreven kunnen worden aan de factor techniek. Veel meer factoren (politieke,
institutionele, sociaal psychologische, etc) zouden in ogenschouw genomen moeten worden
om een afdoende verklaring te kunnen geven op de vraag of (en waarom) virtuele teams wel
of niet werken. Juist omdat de techniek in constante beweging is, kan het nooit de grootst
verklarende factor zijn. Bedenk maar hoe snel de techniek zich ontwikkeld heeft en men kan
zich gemakkelijk voorstellen dat over 10 jaar vanaf nu, de techniek alleen nog meer
geavanceerder is geworden. Op die manier zou de techniek die beperkingen die mogelijk nu
nog een rol spelen al grotendeels ondervangen hebben.
Tot nu is de discussie over virtuele samenwerking vooral gegaan over de volgende vragen:
1. Is het waar dat Computer Mediated Communication (CMC) niet rijk genoeg is voor
virtuele samenwerking?
2. Wanneer kan face-to-face communicatie vervangen worden door CMC? Onder welke
omstandigheden is face-to-face communicatie belangrijk voor het functioneren van
een team?
3. Wat zijn de karakteristieken van de communicatieprocessen wanneer face-to-face
communicatie vervangen is door CMC? En wanneer CMC face-to-face communicatie
vervangt, zijn deze nieuwe manieren van communiceren dan alleen gebruikt om de
face-to-face omgeving na te bootsen, of worden er nieuwe manieren van
communiceren ontwikkeld?
Deze studie houdt zich bezig met bovenstaande vragen, maar ook het blikveld nog iets verder
verruimen. We denken dat aanvullende vragen nodig zijn die ingaan op het belang van de
context:
4. Wat zijn de condities/voorwaarden voor effectieve communicatie in virtuele teams?
Op welke manier verschillen deze voorwaarden van effectieve communicatie in
samengeplaatste teams?
5. Zijn er voor het management van een organisatie of team speciale problemen of
risico’s te benoemen, wanneer een team gebruikt maakt van zowel face-to-face
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bijeenkomsten als virtuele? Wanneer, hoe en op welke manieren kunnen face-to-face
communicatie en CMC elkaar aanvullen?
Deze vragen worden bestudeerd aan de hand van een kritische review van de literatuur op het
gebied van CMC en samenwerking, alsmede door het uitvoeren van gedetailleerde case
studies waarin we de communicatiepatronen in drie verschillende teams beschrijven,
verkennen en met elkaar vergelijken. De literatuur beschouwend, is het moeilijk om tot
krachtige conclusies te komen, juist doordat er vooral aandacht wordt besteed aan de
technologie als bepalende factor voor de manier waarop de communicatie in teams verloopt.
We bestuderen drie virtuele teams, en we zullen de vraag beantwoorden onder welke
condities en voorwaarden virtuele teams wel of niet effectief kunnen werken. Deze “real-life”
teams functioneren binnen verschillende organisatorische en institutionele contexten.

Hoofdstuk 1
Hoofdstuk 1 geeft de discussie weer zoals deze gevoerd wordt in het onderzoeksveld naar
virtuele communicatie. We gaan dieper in op de verschillende standpunten die ingenomen
worden betreffende de vraag: wat is beter het samen plaatsen van een team dan wel het op
afstand laten samenwerken van teamleden.
De Media Richness Theory (MRT) is lange tijd toonaangevend geweest (en is dit eigenlijk
nog steeds) binnen het onderzoek naar computer-mediated communication (CMC). De MRT
beweert dat co-locatie van teamleden de beste manier is om mensen te laten samenwerken en
dat daarom virtuele teams alleen kunnen werken onder bepaalde omstandigheden,
bijvoorbeeld wanneer de taken die uitgevoerd worden erg simpel en eenduidig zijn. Volgens
de MRT is face-to-face communicatie de meest “rijke” vorm van communiceren, terwijl
communiceren middels ICT een zeer “magere” vorm van communiceren zou inhouden.
Vanuit allerlei disciplines rijzen er bezwaren tegen deze Media Richness theorie. Een aantal
onderzoekers beweren dat ICT in een aantal situaties juist wel geschikt is voor samenwerken
op afstand en voor rijke communicatie. Lipnack en Stamps (1997, 2000) beweren dan ook dat
technologie alleen niet genoeg is om een team te kunnen laten werken. Het succes van een
virtueel team is volgens hen voor 90% afhankelijk van de leden binnen het team en slechts
voor 10% afhankelijk van de technologie.
We bespreken verder de argumenten die tegen de MRT worden opgeworpen. , Bijvoorbeeld
de bewering waarin gesteld wordt dat het een kwestie van tijd zal zijn alvorens de
mogelijkheden van ICT zo uitgebreid zullen zijn en daarmee de bezwaren van de MRT
grotendeels van tafel zullen vegen. We beargumenteren dat deze opvatting nog steeds in het
licht van de MRT traditie gezien kan worden. De techniek wordt hier namelijk centraal
gesteld als voorwaarden voor het al dan niet op afstand kunnen samenwerken, waarbij men
dus stelt dat de techniek de mogelijke beperkingen snel zal kunnen opheffen.
Daarnaast bespreken we een geheel nieuwe benadering namelijk dat de rijkheid van de
communicatie niet alleen afhankelijk is van de techniek maar ook van de context en allerlei
andere sociaal-psychologische, politieke, institutionele en sociale factoren. Achtereenvolgens

268

worden komen de volgende theorieën (nieuwe benaderingen) aan bod: de Hyperpersonal
Communication Theorie, de Social Identification/DEindividuation (SIDE) theorie, de
interpretatieve Critical Social Theorie (CST) en als laatste de “Collective-level” theorieën.
Wij zullen de Collective-level theorieën benadrukken met de focus op de context waarin de
communicatie plaatsvindt. Hierin worden variabelen zoals de structuur, de cultuur en de
(sociale, institutionele en politieke) omgeving in meegenomen.
Ook de factoren die van invloed zijn op het samenwerken op afstand worden besproken. Als
leidraad hebben we de Collective-level theorieën genomen, omdat dit als een “vergaarbak”
gezien kan worden. Daarin komen de factoren aan bod waarvan wij verwachten dat ze
belangrijk zijn om de rol van ICT binnen en tussen organisaties te beschrijven. De andere
besproken theorieën zijn niet compleet genoeg (bespreken niet alle factoren) om de
onderzoeksvragen van deze thesis te beantwoorden.
Tevens bespreken we de Open Source Software (OSS) Community, die door een aantal
organisatiewetenschappers als model gesteld wordt als de manier waarop virtuele teams en
organisaties zouden kunnen werken. Gegeven het feit dat er vele verschillende vormen van
samenwerken op afstand bestaan (netwerk organisatie, virtuele teams, wereldwijde allianties,
new product development teams (NPD) en communities of practice) zal het duidelijk zijn dat
de omstandigheden evenals de contexten waarin de virtuele samenwerking vereist is,
behoorlijk zullen variëren. Daaraan gekoppeld zullen ook de eisen die aan deze virtuele
samenwerking en communicatiemiddelen gesteld worden per project en organisatie
verschillen.
We sluiten dit hoofdstuk af met de conclusie dat elke organisatie verschillende eigenschappen
in zich heeft en dat deze factoren/eigenschappen van invloed zijn op de manier waarop een
virtueel team kan werken.
Daarom zal deze thesis de communicatie patronen onderzoeken binnen 3 verschillende
geografische verspreide teams/communities. Door meer inzicht te krijgen in deze processen –
dat wil zeggen patronen en ontwikkeling binnen het gebruik van e-mail, de wisselingen en
(soms naadloze) overgangen tussen het gebruik van elektronische en face-to-face
communicatie- kunnen we de vraag beantwoorden of en op welke manier elektronische
communicatie (niet het medium) rijk kan zijn. En hoe deze bevinding zich verhoudt tot het
onderzoek op het gebied van virtuele communicatie.

Hoofdstuk 2
In dit hoofdstuk worden de tekortkomingen van een aantal empirische studies besproken zoals
ze tot dusverre uitgevoerd zijn binnen het domein van CMC.
We beschrijven aan de hand van 13 punten de kritiek op voorgaande methoden van
onderzoek.
We beargumenteren dat het uitvoeren van case study onderzoek (in “real life settings”) beter
geschikt is voor het bestuderen van virtuele communicatie. Wij zullen in dit onderzoek drie
case studies uitvoeren en met elkaar vergelijken, omdat we op deze manier onze bewering
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kunnen onderzoeken of het verschil in context tot verschillende vormen van virtuele
samenwerking zal leiden. We verduidelijken waarom we voor deze drie case studies gekozen
hebben en laten zien dat ze op een cumulatieve manier gekozen zijn.
We gebruiken een framework (figuur 2.1) om de case vergelijking te onderbouwen. We
bespreken achtereenvolgens vier “contextuele factors” (organisatie cultuur, organisatie
structuur, technologische structuur en de werk organisatie) waarvan we vinden dat ze van
belang zijn bij het wel of niet effectief functioneren van een virtueel team. We verwachten dat
er verschillen tussen de drie cases aan het licht zullen komen met betrekking tot de positieve
en negatieve voorwaarden voor het samenwerken op afstand. Door de 3 cases te bestuderen
aan de hand van het framework, verwachten we conclusies te kunnen trekken, die in
voorgaande onderzoeken niet getrokken konden worden omdat toen de context als bepalende
factor niet werd meegenomen.
De projecten die we beschrijven vertegenwoordigen elk een andere manier van samenwerken.
De Delta case beschrijft een Europees wetenschappelijk onderzoeksproject (gefinancierd door
de Europese Commissie), waarin 7 universiteiten vertegenwoordigd zijn uit vier verschillende
landen. De Delta case test of het communicatie medium wel of niet alle vormen van (rijke)
communicatie toelaat.
De volgende case, Advance, beschrijft wederom een EU project in de context van de
vliegtuigbouw, dit project is maar gedeeltelijk gefinancierd door de EU. In totaal zijn hier 53
(commerciële en universitair gerelateerde) partners bij betrokken. Binnen de Advance case
zoeken we naar contextgerelateerde verklaringen om het gebrek aan samenwerking en
communicatie binnen dit consortium te beargumenteren.
Zowel Delta als het Advance project hebben een duur van 3 jaar. Voor de samenwerking
maken ze gebruik van zowel virtuele communicatie als face-to-face bijeenkomsten.
De derde case, Debian, beschrijft een community binnen de Open Source Software wereld.
Debian heeft geen beperkte levensduur zoals de andere twee projecten. De communicatie
binnen Debian vindt plaats via mailinglisten en andere vormen van virtuele communicatie. Er
komen geen face-to-face bijeenkomsten aan te pas, de Debian community maakt op een
optimale manier gebruik van de mogelijkheden van de moderne communicatiemiddelen. We
laten zien dat deze community nieuwe manieren van organiseren en communiceren hebben
ontwikkeld.
Verder behandelen we de verschillende bronnen waarop de case study beschrijvingen
gebaseerd zijn. Een eerste bron zijn de interne documenten die we bestudeerd hebben. Verder
hebben we semi-gestructureerde interviews afgenomen als een twee bron van informatie. In
de eerste case study, het Delta team, is er gebruik gemaakt zogenaamd participatief
onderzoek. De onderzoeker zelf maakte deel uit van het Delta team.
In de Advance case study hebben we, naast het verzamelen van documenten, het houden van
interviews en het bezoeken van een project bijeenkomst, ook gebruik gemaakt van een
online-survey om zo additionele informatie te verzamelen. In de Debian case study hebben
we naast het verzamelen van documenten, het houden van interviews, het bestuderen van de
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gesprekken op mailinglisten en soms het bijwonen van chatsessies, verschillende conferenties
bezocht waarop we in contact kwamen met verschillende Debian leden. Het manuscript van
deze derde case study is overigens door een aantal Debian leden voorzien van commentaar en
aanwijzingen.

Hoofdstuk 3
In hoofdstuk 3 beschrijven we de Delta case study. In verschillende paragrafen bespreken we
de ontstaansgeschiedenis van het team en het verdere verloop van het project tot aan het
moment dat het contract om met het project te beginnen ondertekend is.
We gebruiken fragmenten van de mailinglist communicatie en vergelijken die met de
communicatie zoals deze verloopt binnen de face-to-face meetings. We concluderen dat
verschillende communicatie media waarschijnlijk bijdragen aan verschillende groeps-en
communicatie processen die zowel soms rijk en soms als arm beschouwd kunnen, of soms
tussen rijk en arm inzitten. Deze bevindingen ondersteunen echter niet de bewering dat de
rijkheid van het medium, de rijkheid van de communicatie bepaalt. In een nabeschouwing
blikken we terug op het Delta team vanaf het moment dat ze officieel aan het project
beginnen tot aan het einde van het onderzoekstraject. Ook hier gebruiken we materiaal van de
mailinglist om de context van de samenwerking duidelijk te maken. We concluderen dat de
toon en manier van communiceren zoals ingezet tijdens de opstart fase van het project
doorgevoerd is tijdens het verdere verloop van het Delta team. Belangrijkste conclusie is dat
er in deze case een naadloze continuïteit was tussen face-to-face en virtuele communicatie.
Hoofdstuk 4
In dit hoofdstuk beschrijven we het Advance project. De Delta case study was in eerste
instantie exploratief en heeft ons ideeën gegeven om verder te bekijken in de Advance studie.
Het beschrijven van de (complexe) context van het Advance project neemt een aantal
paragrafen in beslag alvorens we dieper ingaan op de communicatieprocessen als zodanig.
We beschrijven de manier waarop (op papier) het project georganiseerd is en hoe taken en
rollen verdeeld zijn binnen dit consortium. Daarna beschrijven we de gedragscodes die
toegevoegd zijn aan de structuur van de organisatie, in een poging om de communicatie
tussen taakteams en teamleden te stimuleren. We maken duidelijk dat deze gedragscodes
(evenals de structuur waaraan ze ondersteuning zouden moeten bieden) niet genoeg waren om
de samenwerking te stimuleren. We tonen dit aan met bewijzen ten aanzien van de slechte
communicatie. Daarnaast zullen een aantal factoren behandeld worden als veroorzakers van
de communicatieproblemen binnen Advance. Daarmee tonen we aan dat de kwaliteit van
communicatiemiddelen maar een van de velen factoren (en niet eens een belangrijke factor) is
om gebrek aan communicatie tussen teamleden – die verondersteld werden om samen te
werken - te verklaren. Ook bespreken we de (mislukte) pogingen die door het
managementteam ondernomen zijn om het gebrek aan samenwerking en communicatie te
ondervangen en te verbeteren. Vervolgens bespreken we in een korte paragraaf de resultaten
van het survey onderzoek, en laten zien dat de uitkomsten van de survey onze bevindingen in
deze case studie verder hebben onderbouwd. Vervolgens sluiten we af met de conclusies en
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beargumenteren dat de problemen in Advance voor een deel een algemeen probleem zijn
wanneer verschillende organisaties met elkaar samenwerken. In de context van deze thesis
vragen we ons natuurlijk af of virtuele communicatie en de virtuele teams de problemen
groter hebben gemaakt of juist verminderd hebben, of misschien heeft de virtuele
communicatie problemen veroorzaakt op een ander niveau? In de conclusies laten we zien dat
deze vragen op verschillende manier beantwoordt kunnen worden. Boven alles hebben we
aangetoond dat het niet de (technische) karakteristieken van het medium waren die de loop
van het project (negatief) beïnvloedt hebben.

Hoofdstuk 5
De Debian case studie laat zien dat virtuele communicatie, zonder tussenkomst van face-toface bijeenkomsten mogelijk is, zelfs wanneer taken complex en ambigu zijn. We leggen uit
dat de Debian community een onderdeel is van de Open Source Software beweging. Een
beweging waarin verschillende duizenden programmeurs (geheel vrijwillig) samenkomen om
te werken aan betere software. Aan de hand van drie verschillende fases (ontstaan van een
project, het openstellen van een project, en de opwaartse of neerwaartse groei van software
projecten) die binnen Open Source projecten ter herkennen zijn beschrijven we het Debian
project. Binnen die verschillende fases bespreken we een aantal specifieke kenmerken van de
Debian community:
-

leiderschapverkiezingen

-

het uitbrengen van stemmen binnen de community

-

het aannemen van nieuwe mensen binnen de community (the new maintainer process)

-

de digitale handtekening als onderdeel van “the web of trust” (tijdens het
ondertekenen van iemands “key” is dit de enige keer dat Debian leden elkaar
ontmoeten, maar niet om de redenen zoals ze gelden in andere projecten, het heeft
niet de intentie om projectgerelateerde zaken te bespreken en het is a a-priori ook
geen sociale gebeurtenis),

-

de communicatie kanalen binnen Debian, alsmede de verschillende vormen van
communicatie.

Daarna bespreken we de mate van openheid van het project (kan iedereen zomaar deel
uitmaken van de community, kunnen we een onderscheid maken tussen leden van de kern en
de leden die maar marginaal betrokken zijn?). We bespreken ook de gedragscodes die er
gelden binnen Debian, en op welke manier deze gedragscodes zijn ontstaan. Ook nemen we
het fenomeen “flaming” onder de loep. Flaming is een uiting van ongewenst gedrag op de
mailinglisten. Daarop volgend bespreken we de rol van de mailinglisten binnen Debian
evenals verschillende conflicten die kunnen ontstaan tussen de software programmeurs. We
vragen ons ook af hoe we Debian moeten inschatten, is er sprake van een georganiseerde
anarchie? Vervolgens filosoferen we over de toekomst van de Debian community, hoeveel
groei is er te verwachten? We sluiten af met een aantal overpeinzingen en conclusies. We
concluderen dat door de manier waarop Debian als project is ingericht en doordat het een
aantal specifieke kenmerken bezit, dit als verklaring kan worden gezien voor de rijke manier
van samenwerken en communiceren binnen een community waar nauwelijks sprake is van
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face-to-face contact. We geven aan dat er binnen Debian sprake is van een rationele cultuur,
alsmede een cultuur waarin men eerst goed nadenkt voordat men handelt (dit zorgt voor
structuur in de mailinglisten en voorkomt een overdaad aan informatie). Verder zorgt het
effectieve gebruik van de communicatiemiddelen ervoor dat het project overzichtelijk blijft en
de communicatiestromen continu op gang blijven.

Hoofdstuk 6
In hoofdstuk 6 vergelijken we de drie besproken case studies met elkaar aan de hand van het
in hoofdstuk 2 besproken framework en de vier “contextuele factors.” De factoren die
besproken worden in het licht van de organisatie cultuur zijn: lidmaatschap van een
organisatie en identiteit. In de werk organisatie bespreken we de verdeling van de taken en
verantwoordelijkheden. In technologie structuur komen de technische kwaliteiten van CMC
aan bod, alsmede onderwerpen zoals of CMC door iedereen binnen de organisatie gebruikt
kan worden. Bij het bespreken van de organisatie structuur behandelen we
besluitvormingsprocessen evenals factoren in relatie met het recht op eigendom (aan wie
behoort de kennis en producten van een project toe?)
We concluderen dat een van de grootste uitdagingen binnen een virtueel team is om ervoor te
zorgen dat de som groter wordt dan het geheel der delen. Deel van deze uitdaging is om te
begrijpen hoe de vier context gerelateerde factoren kunnen bijdragen aan het stimuleren van
de virtuele communicatie. Wij maken in de conclusies ook duidelijk dat het niet zo hoeft te
zijn dat elke organisatie de vier contextuele factoren optimaal (op welke manier zou dit dan
moeten?) moet inrichten om zo tot een goede samenwerking te komen. De vier contextuele
factoren kunnen elkaars tekortkomingen wel aanvullen om zo tot een beter en compleet
resultaat te komen.

Hoofdstuk 7
Verschillende studies hebben geprobeerd om spelregels op te stellen om virtuele teams goed
te laten functioneren. Toch is het moeilijk om een blauwdruk te maken met daarin de
voorwaarden voor een effectief gebruik van CMC in virtuele teams. We benadrukken dat de
impact van de context in veel studies onderbelicht is gebleven. Met context bedoelen we
bijvoorbeeld de reden waarom een virtueel team in het leven is geroepen, de samenstelling
van het team, de motivatie van de teamleden, leiderschapsstijl, en het niveau en gebruik van
CMC. Door de context beter te leren kennen, zouden we de omstandigheden waaronder een
virtueel team wel of niet werkt, beter kunnen verklaren. Het startpunt van ons onderzoek was
de kritiek op de Media Richness Theory, naar de overgang in denken om de context in
ogenschouw te om zo als bepalende factor de communicatie behoeften van een virtueel team
in kaart te brengen. Vervolgens sloten we deze redenering door te stellen dat communicatie
rijkheid afhankelijk is van het samenspel tussen de context en de media karakteristieken.
In dit slothoofdstuk geven we antwoorden op de door ons gestelde onderzoeksvragen en
sluiten we af met een aantal management implicatie en richtlijnen voor verder onderzoek.
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We stellen dat ondanks de richtlijnen die er te bedenken zijn om een virtueel team zo effectief
mogelijk te laten werken, er nog een aantal moeilijkheden overblijven die niet zomaar op te
lossen zijn. Althans niet op het niveau van oplossingen op het niveau van de organisatie of het
team. Het succes van welke samenwerking dan ook (virtueel of niet) hangt ook af van de
kennis, kunde en mogelijkheden van team leden om samen te werken in een team. De
teamleden moeten een zekere toewijding bezitten ten aanzien van het werken in het team en
het met elkaar delen van informatie. Managers moeten het niet alleen in de technische
oplossingen en voorwaarden zoeken om een team te laten werken. Er moet ook aandacht
besteedt worden aan:
-

Een technische infrastructuur die gebruiksvriendelijk is. En het bewerkstelligen van
een aantal praktische oplossingen die belangrijk zijn bij het virtuele samenwerken:
universele toegang voor de teamleden, transparantie van de informatie zoals e-mail
archieven, mailinglisten die per onderwerp beheerd worden, maar ook interne normen
over bijvoorbeeld zaken als het tegengaan van e-mail overload.

-

Een heldere projectstructuur en manier van werken waardoor het project goed
gecoördineerd kan worden. We verwijzen hier naar de Debian case voor voorbeelden
van een goede manier van organiseren. We wijzen ook op een aantal organisatorische
manco’s binnen het Advance project waardoor de samenwerking soms moeilijk
verliep.

-

Een communicatie stijl die past bij de manier van werken binnen het project.

-

Aandacht zal er besteed moeten worden aan een leiderschapstijl die past binnen een
virtueel team.

-

Normen en netiquettes zouden kunnen helpen bij het stimuleren van de
samenwerking tussen virtuele teamleden. De Debian case study geeft een paar goede
voorbeelden van normen en waarden die zijn opgesteld binnen de samenwerking. Het
management van Advance had in het begin van het project ook een aantal normen en
regels opgesteld, echter, toen wist men nog niet hoe het project zich zou gaan
ontwikkelen. De normen en regels zijn niet aangepast aan de ontwikkelingen binnen
het project.

We sluiten dit hoofdstuk af met een aantal suggesties voor toekomstig onderzoek:
-

Terwijl we in dit onderzoek niet expliciet aandacht hebben besteed aan de verschillende
vormen van virtuele teams (New Product development teams, Work teams, Parallel
teams, Project teams, Technical & Professional teams, Manufacturing & Service teams,
Management & Executive teams) is het wel zinnig deze verschillen in kaart te brengen.
Met name om op die manier bijvoorbeeld te kunnen verkennen op welke manier de lessen
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zoals geleerd uit de Debian case gebruikt zouden kunnen worden in andere type teams.
De Debian case study heeft ons een aantal aanwijzingen gegeven over zelfsturende teams.
Toekomstig onderzoek zou meer informatie moeten opleveren over de rol van
zelfstuderende teams in een commerciële omgeving. Open Source projecten zoals Debian
vertonen bijvoorbeeld een aantal overeenkomsten met teams binnen de academische
omgeving.
-

Uit dit onderzoek is naar voren gekomen dat er weinig aandacht is besteed aan het feit dat
virtuele teams meestal deel uitmaken van een groot systeem c.q. organisatie. Teams
worden op deze manier beïnvloed in de manier waarop zij zich gedragen en presteren. We
suggereren dat toekomstig onderzoek er meer aandacht besteedt moeten worden aan de
manier waarop teams ingebed zijn in een groter geheel.

Startend vanuit kritiek op de Media Richness Theory zijn we gekomen tot een raamwerk
waarin we zagen dat contextuele factoren de communicatie behoeften bepalen. Op deze
manier hebben we het traditionele argument van MRT gepasseerd dat inherente
karakteristieken van het medium de rijkheid van communicatie zouden bepalen. Onze drie
case studies hebben laten zien dat communicatie rijkheid uiteindelijk afhangt van een
samenspel tussen context en karakteristieken van het medium. Onze bevindingen leiden ertoe
dat we kunnen stellen dat niet de rijkheid van het medium is de determinerende factor van een
succesvolle virtuele samenwerking, maar de rijkheid van communicatie zelf.
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