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Abstract
In this paper we investigate collaboration within global virtual project teams. Our objective
is to understand the practice of virtual teams to determine conditions needed in order to
integrate groupware in such a context. The research question explored is: What are the
conditions for integrating groupware technology in collaborative practice within virtual
teams? Investigating this question we first develop a model explaining interdependent
conditions for integrating groupware in collaborative practice (InterCon-model). We
discuss our model theoretically, focusing on the negotiation of joint enterprise as the
intentional practice within what we define as ‘Teams of Practice’. Finally, our model is
validated in an analysis of two empirical cases involving the establishment of virtual teams
as Teams of Practice in a large global transportation company.
Keywords: virtual teams, distributed teams, groupware, integration, InterCon-model,
interdependent conditions, teams of practice, joint enterprise, intentional and actual practice,
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1. INTRODUCTION
The importance of organizational implementation, assimilation, or adoption of groupware
technology to support collaboration is known and has been investigated through many studies
within IS e.g. Orlikowski (1992) and Grudin (1994). Models for understanding the adoption of
groupware have been proposed (e.g. Gallivan 2001), and literature studies of basic assumptions
behind groupware adoption and use have been examined (e.g. Karsten 1999). Still little research
has been done investigating project work conducted by geographically distributed actors
(Maznezski and Chudoba 2000), which we in the following refer to as ‘virtual teams’. We define
virtual teams as teams depending on mediated communication to perform the project at hand
because they rarely meet. Research on organizational implementation of groupware in virtual
teams has focused on the understanding of the actual adoption process (e.g. Majchrazak, Rice,
Malhotra and King 2000). Yet none of the existing research has investigated the collaboration
within the teams prior to the implementation process. In this paper, we investigate the
collaboration within virtual project teams prior to an organizational implementation process, with
the objective to understand which conditions are needed in order to successfully integrate the use
of groupware technology in the collaboration among the team members.
Participants need to be engaged in activities extraneous to the activities that contribute directly to
the project goal, this extra work we define as articulation work (Schmidt and Bannon 1992).
When geographically distributed actors must engage in highly complex collaboration in order to
accomplish the work tasks involved in the project, the motivation for integrating groupware is to
reduce complexity of articulation work. We define the criteria for successful integration of
groupware technology as a combination of three objectives: Attribution to meet a need (for
supporting complex and problematic collaboration), integration of the technology with work
practice (involving changes in both technology and work practice), and supporting the
articulation work involved in the collaboration.
This paper reports on an action research project conducted in a global transportation company,
investigating two virtual teams engaged in process definition and deployment of common
processes for doing software development in the organization. The team members were globally
distributed throughout many different countries. Both teams had access to a Lotus Notes database
to support their collaboration but none was able to integrate Notes in practice. The groupware in
question was Lotus Notes which is a very widespread groupware technology used in practice, as
discussed by Ginsburg and Duliba (1997). The empirical approach follows the triangle of
understanding, support, and improvement as presented by Mathiassen (1998; 2002). The aim of
the research was to understand the actual collaborative work practice within the two teams and to
use this knowledge to design an in-depth action research project facilitating support for the
collaboration with groupware, as well as to facilitate the improvement through intervention with
practice. However when we met ‘real-life’ practice, we experienced that certain critical preconditions were missing; conditions which needed to be addressed before initiating the
organizational implementation of groupware. This is why the research question explored in this
paper is: What are the conditions for integrating groupware technology in collaborative practice
within virtual teams?
In addressing the research question, we have developed a model that describes four
Interdependent Conditions for integrating groupware in collaborative practice within virtual
teams (the InterCon-model). The InterCon-model is grounded in theory on Teams (FerránUrdaneta 1999) and on Communities of Practices (Wenger 1998), as well as on the in-depth
empirical data from the two virtual teams. The InterCon-model is related to CSCW research on
computer support for collaboration (e.g. Schmidt and Bannon, 1992, and Schmidt and Simone
1996) and to IS research on integration (e.g. Majchrazak et al. 2000). The model adds to the

existing research the concept of Teams of Practice, as well as the four general and interdependent
conditions for integrating groupware in virtual project teams.
The following is divided into four sections. First the research method and the activities conducted
during the investigation are presented (2). Then the InterCon-model and the theoretical
framework behind the model are developed and presented (3), with emphasis on the concept of
Teams of Practice (3.1-3.2). Then there is a presentation of the empirical findings validating the
InterCon-model. First, a presentation of the organization (4), followed by an analysis of two
virtual teams in (4.1 and 4.2 respectively). Finally the conclusion (5) presents a discussion of the
findings related to the research question.

2. RESEARCH METHOD
The starting point for this empirically driven study has been seven previously studies in a large
distributed financial organization. These studies, comprising a number of case studies of
groupware use, proved that using groupware in distributed project settings is significantly more
problematic in comparison to other settings, for example teams handling recurrent tasks (Pors and
Simonsen, 2003a; 2003b). These studies analysed a range of critical conditions that influence
adoption and integration of groupware (Simonsen and Pors, 2003) and they provided us with the
initial idea of interdependent conditions related to distributed and collaborative project settings.
On this ground we conducted an exploratory study in a global transportation company
(GlobalTrans) with a two-fold objective. First we wanted to understand the nature of
collaboration in two virtual teams, and secondly we wanted to use this knowledge trying to
overcome the difficulties when facilitating the integration process of groupware in the two teams.
During the investigation we found that it was impossible to ‘design the integration process’
because critical conditions were missing in one of the teams. The conditions were analyzed in a
theoretical perspective (see section 3) and presented to the organization at the end of the study.
Our research approach was a combined action research project (Mathiassen 1998, 2002) and
literature study. We wanted to understand practice (collaboration within virtual teams) with the
aim of supporting the practice (by means of groupware) by intervening with the practice
(facilitating organizational implementation). The intervention however changes during the
empirical study from facilitating an actual integration process to presenting issues and conditions
important prior to integrating groupware support. The intervention was in form of various
reflective conversations with project managers, and oral presentations to the top-management
team.
In the empirical study, two teams were investigated: the One-Set-Of-Process-team (Process-team)
and the Software-Configuration-Management-team (Configuration-team). The following
activities formed the empirical study: one group-interview with the two project managers; two
reflective interview with the project managers; participation in two top-manager meetings; two
interviews and one group interview with participants from the Process- and the Configurationteam, mapping out the problems experienced with concern to collaboration (Lanzara and
Mathiassen, 1985); document analysis of flash reports (a weekly report from each team member
describing the work); and analysis of structure and content of the Process-team-Lotus Notes
database. Besides these activities one of the authors had an office in GlobalTrans and was invited
to observe 13 sessions where internal consultants from Canada reviewed the work processes
within the software engineering department placed in Denmark. Being placed inside the
organization the author developed a trustworthy relationship with the employees, who also in the
process went by the office for different kinds of advises.
During the investigation results from the study was presented to the project managers for
discussion in the reflective interviews and in informal encounters, and in the end of the study an

oral presentation of the findings was presented in a top-management meeting. In this meeting the
project managers was present supporting the findings.

3. THEORETICAL FRAMEWORK: INTERDEPENDENT CONDITION
MODEL AND TEAMS OF PRACTICE
Applying the theoretical framework to practice, we have developed the InterCon-model,
integrating the framework of Teams of Practice in the integration process of groupware. The
InterCon-model is both founded in empirical data and theoretical knowledge.
The InterCon-model illustrates the overall integration process of groupware technology in
collaborative practice within virtual teams. There is an overall distinction in the InterCon-model
between intentional practice and actual practice, where intentional practice describes activities
prior to actual practice (left side of fig. 1). This distinction is generally accepted within ISresearch. Suchman (1987) uses the concepts of plans and situated actions, where plans are the
intended formal description of process and situated actions are the informal actions surrounding
real-life collaboration. A similar distinction has also been referred to as the difference between
espoused theories and actual practice (Argyris & Schön 1978). In accordance with Suchman
(1987), we too investigate collaboration, arguing for the need for ‘plans’ before the ‘situated
actions’.
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Fig. 1: Interdependent Conditions model (InterCon-model) for integrating groupware in the
collaboration within virtual teams.

The circles in the InterCon-model indicate the organizational implementation process from the
point in time where the team is initially formed until a collaborative practice is established and
supported by the use of groupware. If we start with the actual practice part of the model it consist
of an ongoing iterative process that analytically can be characterized as 1) distributed
collaboration between mutually dependent individuals within the team, 2) the recognition of a
need to reduce articulation work and 3) integrating groupware use in the actual collaborative
work practice. The distributed collaboration consists of activities, tasks and processes all leading
to reach the common goal of the project. In the collaborative practice the team develops their
collaboration, building up a common ground or shared repertoire to negotiate meaning upon
(Wenger, 1998). Because we are focusing on virtual teams, they will have to mediate their
distributed collaboration. Typically this is initially done by means of physical meetings, phone
calls, and using email. However in their collaborative practice the team can reach a state where
they experience the constrains on their collaboration efforts e.g. the recognition of the difficulties
in maintaining a shared archive when only supported by email technology. In this situation the
team experience a need to reduce human efforts of articulation work (Schmidt and Bannon,
1992). The next step is integrating groupware with collaboration practice. For the team this
includes establishing an overview of the possibilities within collaborative technologies e.g. how
to change structures and functionalities in existing available technology or how to apply new
technology better suited to support the actual practice and reduce the complexity of articulation
work. This could consist of applying a new Lotus Notes database to assist the use of email or it
could mean changing the conceptual structures in an all ready existing Lotus Notes database. In
both cases it is crucial that the team is able to analyze the collaboration practice experienced,
while having knowledge of the possibilities of computer supported collaboration in general to be
able to come up with changes to structures in existing technology or suggesting applying new
technologies. Knowledge of how to proceed in the process have been examined in a few studies
and it has been suggested that the continuously integration process depends on discrepant events
(Majchrazak et al. 2000) and the importance of re-negotiating protocols for collaboration (Bjørn,
2003).
The arrows connecting the activities indicate the interdependent conditions needed in order to
complete the next process with success. We propose the interdependency by arguing that in order
to integrate groupware with collaboration practices in virtual teams, the team members must
experience an actual need for using groupware, and that the technology potentially can support
the actual collaboration within the team. Prior to establishing a collaborative practice in the team
the team must initially be formed in order to accomplish an intended project. And an essential
requirement needed to define a project is to clarify its purpose and intended goal.
Most of the concepts from the theoretical sources that support our model (right side of fig. 1)
have been developed to describe co-located collaboration in non-project work. In our study we
found that especially the conditions important for project teams (prior to the actual collaboration)
lack elaboration. We need a theoretical framework to explain the conditions needed for
groupware to support collaboration between mutually dependent individuals in virtual teams, i.e.
a framework elaborating the intentional practice in figure 1. We therefore develop and use an
analytical framework to investigate the negotiation of the intentional practice in project teams by
developing the concept of ‘Teams of Practice’.
3.1 Teams of Practice
The concept of ‘Teams of Practice’ is inspired by the Team definition by Ferrán-Urdaneta (1999)
and Communities of Practice by Wenger (1998). The concept Community of Practice presented
by Lave and Wenger (1991) has been used in explaining design and software development
practice within IS-research (Clases and Whener, 2002; Muller and Carey, 2002), to explain
knowledge management within organizations (House et al., 1998; Sandusky, 1997), and to

explain technology acceptance and training (Gallivan, 2000). However there is a difference
between the concept as used in prior IS-research and the concept used in this paper. This is why
we have developed the concept: Teams of Practice.
Researchers have been investigating how to distinguish between different usages of Community
of Practice by proposing different categories connected to the settings under investigation.
Wellman (1998) defines eight different types of virtual communities, Vick (1998) proposes four
categorizations for teams, and Fischer (2001) proposes the concept of Communities of Interest.
Through the development the framework of Teams of Practice, we have combined FerránUrdaneta (1999) and Wenger (1998) in order to understand and describe the conditions found in
our empirical data.
Ferrán-Urdaneta (1999) investigates the distinction between teams and communities. He defines
teams as: “A small group of perfectly identifiable individuals committed to a common, clear,
measurable short-term goal that requires their coordinated and interdependent effort for which
they hold themselves mutually accountable and who get together for a finite amount of time”,
(ibid p. 29). Using Ferrán-Urdaneta’s definition, we extract the following three concepts for
investigating the empirical data: interdependency, synergy, and goal. Ferrán-Urdaneta states that
goals have to be clear, measurable, and accomplishable, and that general objectives are not the
same as goals. When interdisciplinary team members collaborate they have to supplement each
other, when reaching for the team’s goal, and this ability is defined as synergy. Interdependency
is a critical factor when defining a team. According to Ferrán-Urdaneta, a team who can
accomplish the goal without coordination besides meeting a common deadline is not a team. All
members need to be equally responsible for the quality of the outcome and therefore need to be
mutually dependent on each other.
Wenger (1998) defines a Community of Practice as having a joint enterprise; having a shared
repertoire; and being mutual engaged in each other and the joint enterprise. The joint enterprise
comprises the ongoing negotiation of meaning as defined by the participants in the very process
of pursuing it. Joint enterprise is then, in accordance with Ferrán-Urdaneta, a goal. The goal is not
only intended but becomes an embedded part of practices by creating relationships of mutual
accountability among the participants (Wenger 1998, p. 78). Joint enterprise contains both the
team’s goal and the team’s negotiated process to reach that goal. Shared repertoire is the
resources used by the participants during negotiations. When participants collaborate they share
different experiences, tools, documents, language, stories, and genres. The collective of these
common ‘objects’ constitute the shared repertoire. Objects, within the shared repertoire, have a
meaning in the community. When participants negotiate meaning in practice the objects become
reification for practice. The shared repertoire can be understood, as suggested by Fischer (2001),
as the shared understanding which needs to be built, bearing in mind that the shared repertoire
also includes social issues. Finally the concept of mutual engagement as relationships between
participants can be understood as the interdependency and synergy suggested by Ferrán-Urdaneta
(1999). It is however important to stress that social issues affect social relations between the
participants.
In summary, Teams of Practice are project teams characterized by having a common practice,
which consists of a joint enterprise (not the same as common objectives), by developing a shared
repertoire, which consists of reifications, common experiences, and social issues (which must be
built up during the process), and by being mutual engaged in each other and in the joint enterprise
creating interdependency and synergy.
3.2 Intended Practice: Negotiating the Joint Enterprise
Now we can explain why the top three circles alone (in fig. 1) cannot fully capture conditions
important for integrating groupware in virtual teams. If we want to support team collaboration

with groupware, we need a project team who will collaborate. The team needs a common
understanding of the objective for the project and of how to reach the goal (the process) before
collaborating. They need a joint enterprise (two bottom circles in fig. 1).
Successful negotiation of the joint enterprise depends on how well the participants know each
other and how they, as individuals, interpret the objective presented by management: it depends
on the shared repertoire within the team. Knowing each other from earlier practice, the team
members’ shared repertoire is a resource in the negotiation process. This might however be a rare
case, especially in virtual teams, because they normally are formed to accommodate for different
interdisciplinary and experienced differences across country borders. Our empirical data reveals
that it is crucial for team members to engage in negotiation activities prior to the actual practice,
including developing a common understanding of the joint enterprise, agreeing on the objectives
and goals, and most importantly discussing the project-process that is ahead of them. Here it is
important to state that discussing the project-process also involves negotiating future protocols for
collaboration and use of groupware (Bjørn, 2003). They need a ‘plan’ before the ‘situated actions’
can take place.
To answer our research question from a theoretical perspective, we can now state: It is a
condition that the virtual teams negotiate the joint enterprise in the integration process of
groupware (the two circles in the bottom of fig. 1). Prior to integrating groupware, the team needs
to be established as a Team of Practice to be able to engage in the iterative process of integrating
organization and technology.

4. EMPIRICAL FINDINGS: VALIDATING THE MODEL
The study’s empirical part was performed in a large Global Transportation Company referred to
as GlobalTrans, in the software engineering department. GlobalTrans has several thousands
employees. The software engineering department, comprising in total 300 employees, is located
on seven sites in five different countries: Denmark, Sweden, Germany, England, and Thailand.
Two virtual teams were formed in the spring of 2002. The Process-team was formed with the
objective to define, develop, and deploy ‘one set of processes’ for doing software development at
department-level. The Configuration-team was formed with the objective to define, develop, and
pilot a common process for Software Configuration Management on the division level (see fig.
2).
The two teams had the same kind of assignment, but they differed in terms of conditions: Some of
the Configuration-team’s members knew each other from other settings and they managed to be
established as a Team of Practice. In this regard, they ended up in the actual practice part of the
InterCon-model (fig. 1). The Process-team lacked conditions for forming a Team of Practice and
was never able to step out of the intentional practice part of the InterCon-model. A sub-team was
however formed inside the Process-team (Coding-team) and they were establish as a Team of
Practice and went into actual practice. Many factors influenced the following success for the
Configuration-team and Coding-team, and the failure for the Process-team, but with regards to
groupware support, one major factor turned out as most important: the negotiation process of
joint enterprise. This factor can be explained through the theoretical framework of Teams of
Practice as described in section 3.
Both teams had access to Lotus Notes to support their collaboration, but neither of the teams
succeeded in integrating the groupware in practice. In this way, both teams had a need for outside
facilitation in order to utilize and integrate the technology but on different levels as we will
illustrate in this paper. In the following two sections (4.1-4.2), we describe the Process-team case
and the Configuration-team case respectively.
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Fig. 2: Configuration-team work on the division level and Process-team work on the
department level
4.1 Process-team in the InterCon-model
The Process-team is a virtual team within GlobalTrans. The team consists of 10 participants
located in Germany, Denmark, Thailand, Finland, and on two different sites in Sweden. The team
was formed by top-management in the spring of 2002 with the objective to define and deploy
‘one set of processes’ for software development in the software engineering department.
We started investigating the collaboration in the Process-team with the aim of understanding the
collaborative practice within the team, but it soon became clear that the participants were not
collaborating with each other, even though they had weekly phone-meetings, flash-reports, e-mail
correspondence, and access to Lotus Notes. The project manager explained that they had
difficulties with communication, and most of his time was spent travelling, trying to get the team
to collaborate. He was eager in getting the participants to phone each other to discuss various
topics, but none of the members contacted each other.
The team was first formed during a co-located kick-off workshop in the spring. The project
manager was aware of the difficulties in technology-mediated communication and therefore rules
for communication were explicitly stated here. In the workshop, he presented situations where
using e-mail was inappropriate and where phone calls were a better choice. The project manager
was also aware of the factor ‘out-of-site out-of-mind’, which he tried to challenge by using the
metaphor: Knights of the round table (Kostner, 1994). None of the initiatives supporting
communication worked. When the difficulties concerning communication in the Process-team
were discussed in a group-interview with the two project managers of Process-team and
Configuration-team, the Configuration-project manager stated: “It seems that you [the Processproject manager] have done all the right things and still you are experiencing problems. Can it
work at all?”
Interviewing the team members in the Process-team and comparing utterances to the flashreports, the documents and the Lotus Notes database, it became clear that the participants did not
collaborate. The members did participate in the weekly phone-meetings and they did write the
flash-reports, but it was all a kind of one-way communication. There were no discussions during
the phone meetings and no one read the flash-reports. Why was this so?
The reason surfaced during a session with a diagnostic mapping of problems (Lanzara and
Mathiassen, 1985) with team members. It became obvious that the members did not have a clear

idea of the common goal and objectives of the Process-team. Working in the team, members
mostly did what they were used to prior to entering the project e.g. for one member doing his
normal job was perceived as contributing to the goal, even though his job was the same as before
the project: maintaining a database with no relation to process-definition. It is important to notice
that the team members were all experts in software engineering with some kind of interest in
processes, but they all had different reasons for joining the team. It was also revealed that
different interpretations of the goal existed within the top-management team. This affected the
Process-team-members’ perspectives and resulted in members working in different directions:
doing training in safe software; developing common coding standards; and developing processes
for vital software. In the co-located kick-off workshop, the Process-team-members began
negotiating the joint enterprise, translating the general objectives into grounded goals (event 2 of
fig. 3). The negotiation process failed in spite of the good intentions from the project manager,
but why?
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of the goals in topmanagement
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Negotiation of
general
objective failed

Common Code standard
(Coding-team) was formed

Coding-team
recognizes a need
to reduce
articulation work

Management intervenes
and states the importance
of common code standard

Figure 3: The process of Process-team
If we were to examine the Process-team in our model (fig. 4), we can explain the situations in
terms of Teams of Practice and establishing the situation prior to actual practice.
Integrating groupware with collaboration
practice

Recognizing the need to reduce human
effort of articulation work

Distributed collaboration

Process-team:
Negotiation of
Joint Enterprise
in Topmanagement and
in Process-team

Negotiating Project description and
collaboration process

Negotiating goals and objectives

Coding-team:
e-mail-waste-oftime

Coding-team:
examine existing
code standards

Coding-team:
negotiating
developing a new
or using existing
code standard

Fig. 4: Process-team & Coding-team in InterCon-model
The issue of the missing common understanding of goals and objectives in the Process-team
resulted in the team not going further than the intended practice. The team does not have a
common understanding of the joint enterprise and neither does the top-management team. The
goal and objective ‘one set of processes’ can be interpreted in many different ways, and the
negotiation of which process to ‘begin with’ has been experienced as extremely difficult. Because

of this, the Process-team is not yet a Team of Practice, but can only be categorized as a group of
people. Lack of communication is caused by the missing interdependency. They have nothing to
coordinate. The main issue, which should be addressed, is not groupware support, but is
establishing the team as a Team of Practice and as thus having a negotiated joint enterprise.
The team members did not know each other before entering the Process-team. This meant that
they missed having a shared repertoire as a resource for negotiating. The lack of common
understanding, experiences, and reifications influenced the work, which led to confusion about
the overall goal and how each individual could contribute to reaching that goal. In co-located
teams informal social encounters around the coffee-machine contributes to the development of a
shared repertoire (Wenger 1998). In virtual teams, informal social encounters do not exist. Team
members have to seek communication explicitly, e.g. by picking up the phone, writing an e-mail,
etc. This makes co-located negotiation of the joint enterprise prior to distributed collaboration
vital for the team in the process of transforming into a Team of Practice. Finally the team cannot
experience interdependency and synergy while disagreeing on the joint enterprise.
Around the time when the negotiation had failed in the co-located workshop management on
division-level intervened and stated that especially developing of a common code standard was
important for the organization (event 3 in fig. 3). This formed the Process-team in two ways. First
they got a concrete target for a sub-project and secondly the utterance from management also
prioritized what the team should be focused at. The result was the development of a sub-team
within Process-team working with common coding (Coding-team). Emphasizing on the Codingteam, it consisted of three participants: one located in Denmark and two in the same place in
Sweden. The objective for the team was to define a common code standard for the software
engineering department. The participants still needed to negotiate and develop a common
understanding of the goal as well as negotiate the process of collaboration. There was however
one major difference in this negotiation process. The team was formed with the objective to
‘develop a common coding standard’, a much more concrete goal, than the ‘one set of processes’,
which meant that the Coding-team had a better opportunity to negotiate the joint enterprise. Of
cause there were disagreements during the negotiation process, but the project manager resolved
these, and the team accepted his decisions. The team was supposed to develop a common code
standard by examine existing standards, choosing one and then applying this to the organization.
In this way the project goal and objective was negotiated while the process and plan for reaching
the goal was clarified. The Coding-team then had a joint enterprise and was in this way
established as a Team of Practice. As they started to collaborate reaching for the goal they also
started developing a shared repertoire in terms of analysing different alternative existing
standards, and they were mutually engaged in the joint enterprise, though they still had some
personal difficulties because of the earlier conflict, which affected the work up until the end.
They also recognized a need for supporting articulation work, which was mediated by e-mail.
They experienced difficulties in using e-mail for coordination, which surfaced in an example
presented by one of the team members labelled ‘e-mail-waste-of-time’. The e-mail
correspondence issue was: “can we make documents available on the intranet web?” And
consisted of no less than 15 responses, starting with the statement: “Can you access this link?”
followed by a range of replies, which were misunderstood and followed by a range of technical
advice resulting in the statement: “Tough luck. (...) PS: I hate Notes (& Domino)”. The Codingteam member presenting the e-mail correspondence stated that they needed ‘something’ to reduce
the difficulties caused by e-mail.
The Coding-team was not able to integrate Lotus Notes in their collaboration, but did recognize
the need. In this way, the Coding-team almost reached the top level in the InterCon-model, which
means that they were open to start the integrating process of groupware to support their
collaboration.

4.2 Configuration-team in the InterCon-model
The Configuration-team is a virtual team within GlobalTrans. The team consists of 5 participants
located in Canada, the United States, on two different sites in Sweden, while the team manager
was located in England. The team was formed on the division-level in the organization in the
spring of 2002, with the objective to define and pilot ‘a software configuration management
process’ to the whole GlobalTrans, including the software engineering department.
The collaboration process in the Configuration-team was formed by four regular one-week colocated workshops. In the first workshop, located in Canada, the team members negotiated a
common interpretation of the overall objective ‘to develop and define a common high-level
Software-Configuration-Management-process, which supports software development,
customization, or maintenance projects’. The Configuration-team translated this general objective
into a project definition with the following activities: ‘identify SCM-tools, select tools, and
propose tools. Develop global deployment plan and strategy and pilot the endorsed high level
process and tool.’ The Configuration-team also negotiated the collaboration process planning
three regular workshops in Sweden, England, and the United States. They planned three releases
of the process-descriptions, which were to be reviewed by all of the departments of GlobalTrans
and piloted in Thailand between release two and three.
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Figure 5: The collaboration process in Configuration-team
The Configuration-team had a negotiated joint enterprise and process plan prior to virtual
mediated collaboration. The team used e-mail to support the coordination of deliverables and
review comments between the workshops, but were not able to integrate Lotus Notes in the
collaboration. They did however express a need to have all documents collected in one place.
None of the members (including the project manager) had an overview of all documents, which
resulted in extra articulation work for the participants. When searching for a specific document,
the members would search their e-mail database, sort the e-mails by date, and then maybe find the
right document. In this way, they recognized the need for reducing the complexity involved in
their articulation work.
From the perspective of the model, the Configuration-team did succeed in becoming a Team of
Practice. In the workshop in Canada, the team negotiated the joint enterprise, turning the
objective into a common goal, while defining the collaboration process ahead of them. The team
did experience actual practice throughout the different co-located workshops and in the mediated
communication between these. Through this practice, the team developed a shared repertoire,
both work and socially related. The Configuration-team did also experience difficulties
surrounding coordination by e-mail and expressed a need for “something else”. The conditions
prior to actual practice existed in the Configuration-team. When established as a Team of
Practice, they step out of intentional practice and into actual practice ready for integration of
groupware in their practice. Why did the Configuration-team successfully reach this level in the
InterCon-model?
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collaboration process

1) SCM-team:
Workshop in
Canada

Negotiating goals and objectives

Figure 6: Configuration-team in the model
The most significant aspect in comparison to the Process-team and also the Coding-team was that
the Configuration-team developed a shared repertoire both consisting of work- and social related
aspects. In a group interview with two of the participants from Configuration-team, they
expressed two issues connected to the social relationships between the participants, that both had
an important influence on the establishment of the team as a Team of Practice. First a so-called
‘smokers-net’ had formed during the workshop in Canada. The smokers-net was two of the
members’ reification for going outside smoking cigarettes during the breaks. In the smoker-net,
they would discuss and translate the more hidden agendas occurring in the workshop. Secondly
they explained the atmosphere in the team as ‘all this hugging and kissing’, which was not usual
for teams in the GlobalTrans organization. When the Configuration-team met around the world in
the workshops or when doing the pilot, everybody brought gifts for each other. And in England
and the United States, the team had been invited to dinner at each other’s houses meeting team
member’s families. In this sense, the shared repertoire of the Configuration-team included both
social and work related experiences. The social issues also affected the mutual engagement within
the team. They were both engaged in the joint enterprise and each other. The Configuration-team
was a virtual team with interdependency and synergy.

5. CONCLUSION
This paper contributes in three ways. First, the paper contributes with empirical in-depth data on
two virtual teams, which is needed in IS research (Maznezski and Chudoba, 2000). Second, we
introduce our InterCon-model explaining conditions important for integrating groupware in
virtual project teams, which is needed in the ongoing research on the relationship between
groupware technologies and changing practices (Karsten, 1999). Third, this paper proposes a
theoretical framework: Teams of Practice, arguing for the importance of negotiating the joint
enterprise, the importance of building a shared repertoire, and the importance of mutual
dependency and synergy within virtual teams.
The aim of the empirical work has been to understand the collaborative practice within two
virtual teams and to facilitate integration of groupware in these two teams. Through the empirical
study, we learned that certain conditions must exist before integration of groupware can take

place. Literature studies of the concepts of Community of Practice (Wenger 1998) and Team
collaboration (Ferrán-Urdaneta 1999) resulted in the proposed framework for describing virtual
teams as Teams of Practice. By combining this framework with collaboration from within
CSCW-research (Schmidt and Bannon 1992) and organizational implementation from IS-research
(Majchrazak et al. 2000), we propose our model outlining four interdependent conditions
answering the research question: What are the conditions for integrating groupware technology in
collaborative practice within virtual teams? Being grounded in theory and developed in practice
the model can be used by, both researchers investigating, and practitioners working with,
integration of groupware support.
We argue that it is a critical pre-condition that a virtual team is established as a Team of Practice
prior to actual practice. Virtual teams without a common practice in form of a joint enterprise
cannot build a common understanding and hereby develop a shared repertoire of reifications for
collaboration. Thus they experience difficulties in being mutual engaged in each other. Those
teams will not be dependent on each other and will most likely not develop synergy. Without
these aspects in the team attempts to integrate groupware to support collaborative practice will
fail, simply because this practice does not yet exist.
Knowing the importance of Team of Practice and applying the InterCon-model to practice to
establish whether a giving virtual team is open for integration of groupware in their practice the
next question is: how can we facilitated the integration process of groupware in virtual teams? In
pursuing this question we also need more information on the nature of collaboration practice
within virtual teams. We have not yet explored these questions but they are issues for further
research.

ACKNOWLEDGEMENTS
The research is part of the DIWA research program (www.diwa.dk) sponsored by the Danish
Research Councils. The IT-University of Copenhagen has also partly sponsored the research.

REFERENCES
Argyris, C. and Schön, D. A.: Organizational Learning: A Theory of Action Perspective,
Addison-Wesley Publishing Company, Inc., Reading, Massachusetts, 1978.
Avison, David; Francis Lau, Michael Myers and Peter Axel Nielsen: Action Research, in
Communication of the ACM, January 1999, Vol. 42, No. 1
Bjørn, Pernille (2003): Re-Negotiating Protocols: A Way To Integrate GroupWare in
Collaborative Learning Settings, Proceedings of ECIS'2003: New Paradigms in Organizations,
Markets and Society, 16.-21. June 2003, Naples, Italy.
Clases, C. and Wehner, T.: Steps Across the Border – Cooperation, Knowlegde Production and
Systems Design, Computer Supported Cooperative Work, Vol. 11: pp. 39-54, Kluwer Academic
Publishers, 2002.
Davison, R., Qureshi, S., Vreede, G-J. d., Vogel, D. and Jones, N.: Group Support Systems
through the Lens of Action Research: Cases in Organizations, Journal of Global IT Management,
3, 4, 6-23, 2000.
Ferrán-Urdaneta, Carlos (1999): Teams or Communities? Organizational Structures for
Knowledge Management, SIGCPR’99, New Orleans LA, ACM 1999
Fischer, Gerhard (2001): In proceedings of the IRIS 24 Working conference, the 24th conference
of Information System Research In Scandinavia, Norway 2001.

Gallivan, M. (2000): Examining Workgroups Influence on Technology Usage: A Community of
Practice Perspective, SIGCPR 2000, Evanston Illinois USA, ACM 2000
Gallivan, M.: Organizational Adoption and Assimilation of Complex Technological Innovations:
Development and Application of a New Framework, The DATA BASE for Advances in
Information Systems, summer 2001 (vol. 32, No. 3)
Ginsburg, M. and Duliba, K. (1997), Enterprise-Level Groupware Choices: Evaluating Lotus
Notes and Intranet-based Solutions, Computer Supported Cooperative Work: The Journal of
Collaborative Computing, vol. 6, pp. 201-225, Kluwer Academic Publisher, 1997
Grudin, Jonathan: Groupware and social dynamics: Eight challenges for developers,
Communication of the ACM, Vol. 37, No. 1, 1994, pp. 92-105.
Jean Lave and Etienne Wenger: Situated Learning - Legitimate peripheral participation,
Cambridge University Press, Cambridge, 1991 - reprint 1999.
Karsten, H.: Collaboration and Collaborative Information Technologies: A Review of the
Evidens, The DATA BASE for advances in Information Systems, Vol. 30, No. 2, 1999.
Kostner, J. (1994), virtual Leadership – Secrets from the round table for the multi-site manager,
Warner Books, 1994)
Lanzara, G. F. and Mathiassen, L. (1985), ”Mapping Situations Within a System Development
Project”, Information and Management, vol. 8, no. 1.
Majchrazak, A., Rice, D.E., Malhotra, A., King, N.: Technology Adaptation: The case of a
Computer-Supported Inter-organizational virtual Team, MIS Quarterly, Vol. 24, No. 4, pp. 569600, 2000.
Mathiassen, Lars: Collaborative Practice Research, in Scandinavian Journal of Information
Systems – Vol. 14, 2002; pp. 57-76.
Mathiassen, Lars: Reflective Systems Development, in Scandinavian Journal of Information
Systems - Vol. 10, No. 1&2, 1998; pp. 67-134.
Maznevski, M. L., Chudoba, K. M.: Bridging Space over Time: virtual Team Dynamics and
Effectiveness, Organization Science, Vol. 11, No. 5, September-October, pp. 473-492, 2000.
Muller, MJ. and Carey, K. (2002): Design as Minority Disciplin in a Software Company:
Towards Requirements for a Community of Practice, CHI’2002, Letters CHI, vol. 1, Issue No.1,
April 20-25, Minneapolis, USA
Orlikowski, Wanda J.: Learning from NOTES: Organizational Issues in Groupware
Implementation, in J. Turner and R. Kraut (eds.): CSCW '92. Proceedings of the Conference on
Computer-Supported Cooperative Work, Toronto, Canada, 31. October - 4. November 1992,
ACM Press, New York, 1992, pp. 362-369.
Pors, J.K. and J. Simonsen (2003a): “Coordinating Work with Groupware: The Challenge of
Integrating Protocol and Artefact”, Proceedings of IFIP WG 8.2 & WG 9.4: IS Perspectives and
Challenges in the Context of Globalization, 15.-17. June 2003, Athens, Greek, Kluwer Academic
Publishers.
Pors, J.K. and J. Simonsen (2003b): “Work Practice Characteristics: a Framework for
Understanding Complex Issues of Groupware Integration”, Proceedings of ECIS'2003: New
Paradigms in Organizations, Markets and Society, 16.-21. June 2003, Naples, Italy.
Sandusky, RJ. (1997): Infrastrucure Management as Cooperative Work: Implications for Systems
design, GROUP’97, Phoenix Arizona, USA, ACM 1997,

Schmidt, Kjeld and Bannon, Liam: Taking CSCW Seriously - Supporting Articulation Work,
Computer Supported Cooperative Work (CSCW). An International Journal, vol. 1, no. 1-2, 1992,
pp. 7-40.
Schmidt, K. and Simone, C. (1996), 'Coordination mechanisms: Towards a Conceptual
Foundation of CSCW Systems Design', Computer Supported Cooperative Work. The Journal of
Collaborative Computing, vol. 5, no. 2-3, pp. 155-200.
Simonsen J. and J. K. Pors (2003): “Conditions for Change Related to Groupware in a Distributed
Organization – a Case Study”, Proceedings of ECIS'2003: New Paradigms in Organizations,
Markets and Society, 16.-21. June 2003, Naples, Italy.
Suchman, Lucy: Plans and situated actions – the problem of human machine communication,
Cambridge University Press, 1987
Van House, NA., Butler, M. and Schiff, LR. (1998): Cooperative Knowledge Work and Practices
of Trust: Sharing Environmental Plnning Data Sets, CSCW’98, Seattle Washington, USA, ACM
1998
Vick, RM. (1998): Perspectives On And Problems With Computer-Mediated Teamwork: Current
Groupware Issues And Assumptions, Journal of Computer Documentation, May 1998/Vol. 22,
No. 2.
Wellman, B. (1998): virtual Community: Introducing a New SIGGROUP Focus Area,
SIGGROUP Bulletin, April 1998/Vol. 19, No. 1
Wenger, Etienne: Communities of practice - learning, meaning, and identity, Cambridge
University Press, 1998.

