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Abstract

The emergence and widespread use of collaborative
technologies for distributed project management has
brought opened up a myriad of opportunities for business.
While the opportunities for off-shore outsourcing and
collaborative development are enticing, most tools and
techniques for project management focus on on-site, long
term relationships and sourcing strategies at a time when
inter-organizational relationships are becoming dynamic
and temporary. This paper uses grounded theory to
analyze data on virtual teams. The analysis uncovers
“effects” in the way distributed projects are managed.
These effects relate to coordination, communication and
adaptation to distributed electronic work environments.
Following an analysis of these eCollaboration “effects”, a
model for distributed project management is presented.

1. Introduction

Distributed work environments are becoming more
attractive as off-shore sourcing and outsourcing strategies
are implemented. Some analysts predict spending on
distributed project management solutions to grow from $2
billion in 2002 to $7 billion in 2007 [5]. According to Dave
Fowler, vice president of marketing for Groove Networks,
the competitive advantage to be gained by outsourcing and
off-shoring business processes, or just bringing together
distributed teams, is too attractive to ignore. In addition to
offshore outsourcing and sourcing of goods and services,
particular benefits of distributed collaboration are being
realized as application development and maintenance are
being carried out between multiple geographically
dispersed organizations. Such innovative working
arrangements present decision makers with a number of
challenges. In particular, which elements of a distributed
project require collaboration? =~ What information,
knowledge or expertise needs to be tapped into? Which
tools and techniques do employees need to carry out their
work in virtual teams? This paper draws upon research
conducted in distributed project management and virtual
teams and conducts empirical research to investigate the

question: What are the key factors affecting success in
distributed projects?

The rise of the extended enterprise suggests that the
blurring of organizational boundaries is offset by increasingly
distinct roles and relationships. Zigurs and Qureshi [38]
suggest that collaborative systems and web technologies
have opened up myriad of possibilities for creating new
and different types of relationships, as well as increasing
the reach of these relationships. There is a sense that as
people and organizations do business with each other over
the web, the need for collaborative technologies, processes
and structures will be come necessary [15]. Distributed
virtual projects are making an impact in supporting both
formal and informal temporary alliances between
organizations and groups. This provides organizations with
the flexibility they need to meet changing customer needs
and expectations. However, current approaches to project
management focus on command and control of distributed
processes and not on facilitating distributed work.

At the same time research in virtual teamwork has
provided a wealth of insight into the ways in which virtual
teams work. This concept has been developed through
many years of research in how people use various
collaborative technologies to achieve their tasks and
objectives (refer to Qureshi and Vogel [28] and Powell et
al. [26] for a review of this literature). It appears that the
use of collaborative technologies to support organizational
processes has the potential to increase productivity in
organizations [19], [21], [30]. Research carried out by
Kock [16] suggests that processes such as the
compensatory adaptation to lean media brings about a
“positive” effect on the quality of outcomes. Qureshi and
Vogel [28] suggest that virtual teams go through processes
of technological, work and social adaptation to their new
work environments. It appears that a complex set of social
factors govern collaborative technology use in
organizations. Some even suggest that collaborative
technologies such as email actually increase hierarchy in
organizations [25], [27].

If the use of collaboration technologies is essential for
supporting distributed projects, then the effect of
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interactions in distributed teams can throw light into how
distributed projects can be better supported. The use of
collaboration technologies enable conversations with new
kinds of properties- these shift from being fixed to being
externalized and negotiated [33]. Following an analysis of
interaction on distributed virtual teams this paper
concludes with electronic collaboration effects that
determine the success of distributed projects.

2. Theoretical Background

2.1 Issues for managing Distributed projects
Virtual enterprises are composed of many different,
dynamic and temporary distributed business processes in
different, widely dispersed areas or countries.
Communication is often seen as the most important factor
contributing to the success of individuals, project teams,
and organizational growth. Effective communication is
vital for virtual teams that cannot meet in face-to-face
settings [1]. One challenge for managing communication
among distributed processes is that advanced technology is
needed to offer an environment that provides reliable and
timely task-related information sharing and a support for
rapid decision-making. Baker’s study found that for
virtual teams, the addition of video to audio-based
communication can result in improved decision making
when compared to other collaborative technologies [1].
Another challenge is coordination. As the business
processes are performed by various enterprises, the
management of the value-chain is a complex task,
especially when some degrees of coordination are
envisaged for support [24].

2.2 Outsourcing Challenges
The trend towards outsourcing of information systems
since the late 1980s presents many challenges for
management. Companies outsource projects to external or
international business enterprises, but they still have to
manage the process. Ho’s [11] research found that the
presence of strong ties between manager and contractor
and the lack of prior outsourcing experience increased the
persistence of managerial expectation. The trend of
outsourcing is developed as a consequence of a new
strategy of conducting business, which is the concept of
virtual enterprises [24].

Research by Cachon et al. [3] suggests that firms prefer
to outsource facing competition with scale economies (i.e.,
the cost per unit of demand is decreasing in demand) even
if the companies they outsource to do not have better
technology than the firms’ technology [3]. Because scale
economies make price competition brutal, firms can benefit
from outsourcing to mitigate price competition. Most
companies choose outsourcing because it can reduce cost
and improve performance, but there could be hidden cost
that managers couldn’t pinpoint or aren’t aware of. These

hidden cost could lead to deemed failure [2]. As
outsourcing increases, the need for understanding better
relationships between parties, management of distributed
vendors and identifying hidden cost become more critical.

For distributed project management outsourcing, it is
important to define the relationship among the participants.
Kern [13] wuses interaction approach to study the
relationship in information technology outsourcing and
found that both formal and informal information exchange
pervade all interactions. Information exchanges in fact
define a key operational -effectiveness measure in
outsourcing relationships [13]. To ensure good
communication is not an easy process, it often requires
thorough planning of an appropriate communication
structure.

2.3 Virtual Project Teams

Virtual teams rely on computer-mediated technology to
share and communicate information. It is very important
for geographically dispersed members to have mutual
knowledge for effective communication. Virtual teams can
be described as groups of workers who are geographically,
organizationally and/or time dispersed work together to
using information technologies to accomplish one or more
organizational tasks [12], [26]. In today’s global world,
members of a virtual team usually work and live in
different countries and are culturally diverse. This kind of
global virtual team relies on computer-mediated
technology to share and communicate information.

Virtual teams are often assembled as business needs
emerge and disassembled when the organizational task
finishes. Although they are short lived, their performance
impact on the organization is profound. While virtual
teams offer a wide range of potential benefits to
organizations, implementation will be at risk if
organizations fail to adequately address the many
challenges present in the virtual context [26]. The critical
factors affecting virtual teams development include the
team characteristics (e. g. size, geographic dispersion and
members shared work experience) and task characteristics
(e.g. complexity, uncertainty, ambiguity and difficulty),
information and communication technology choice, project
management strategies, communication patterns and
information sharing and processing [23]. These factors
interplay with each other and their inter-relationship are
potentially relevant to the functioning and effectiveness of
virtual teams.

Studies using collaborative technologies have studied
variables such as problem solutions generated, number of
options and ideas generated, and satisfaction with the
outcome were used in experimental [6], [21] and field studies
[21].These studies measure the effect of process support
factors such as anonymity, group memory, parallel
communication and certain media effects in computer
support for structuring face-to-face group processes.

For globally distributed projects, that need to
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successfully manage outsourcing contracts [11] or manage
risks, relationships and performance issues inherent in the
extensive use of external service providers and business
allies [36] a more interpretive approach is required. Such
as study should bring out the key factors affecting the
success of virtual project teams. Similar to Orlikowski et
al’s [22] study of how computer conferencing was
incorporated into the R&D division and identified types of
mediating activities that members performed in this
process. The following section develops a methodology to
identify the electronic collaboration effects that mediate
success in distributed projects.

3. Research Methodology

This research follows a grounded theory approach that
entails the discovery of theory from data systematically
gathered and analyzed from the research process [9], [34].
Theory generated from data can usually not be completely
refuted by more data or replaced by an alternate theory.
Within this approach, theory is discovered first, through
conceptual categories and their conceptual properties; and
second, through hypotheses or generalized relations among
the categories and their properties [9]. Theory can be
further refined through a process of disciplined
imagination or “sensemaking” [37]. This is a process of
collective sense-making about what people have been
doing, what they might want to do in the future, including
how they might want to do it [10].

The research was carried out with 21 distributed virtual
teams comprising of students from Erasmus University in
the Netherlands and from the City University in Hong
Kong. The students were given a project management task
relating to the analysis of a case and the development of a
joint group report. They worked together using eRoom™
software which provided file sharing, discussion, voting
and chat tools. A particular feature of this software was
that it provided each virtual team with its own “room” or
folder equipped with these features. The data was collected
over a period of three months in 2000. This sample was
selected from a series of similar team interactions from
1999-2001 as it provided the most virtual interactions
related to distributed project management.

Data was gathered through observations and transcripts
of electronic collaboration and was coded using Strauss
and Corbin’s [34] open coding method. Using the open
coding technique, data are broken down into discrete parts,
closely examined and compared for similarities and
differences. Events, happenings, actions and interactions
that were found to be conceptually similar in nature or
related in meaning were grouped under more abstract
concepts. Theoretical sampling was used to group coded
episodes into these categories. The results of the open
coding and conceptual category formation are reported and
analyzed in the following section.

4. Results and Analysis

Three main categories emerged from the open coding.
These related to communication, coordination and
adaptation in virtual teams. Episodes of communication,
coordination and adaptation represented the effects of
collaborating electronically in a distributed project.
Sourcing strategies would have to consider these episodes
when setting up distributed projects. The episodes that
emerged from the coding of the electronic transcripts are
illustrated in the following sub-sections.

4.1 Communication

Communication was found to play a central role in virtual
team performance. Effective communication means not
only passing the information to the receiver but also
understanding and utilizing the information passed. Teams
operating in the virtual environment face greater obstacles
to orderly and efficiently information exchange because
they rely heavily on information technology to
communicate [26]. The results of the coding suggest that
there were numerous issues with communicating
electronically. Episodes relating to communication were
both positive and negative. The consequences of these
episodes affected the extent to which the virtual team was
successful. Table 1, summarizes the number of episodes
concepts relating to experiences with electronic
communication and their consequences.

Table 1: Number of Communication Episodes
Categories F(x) | Outcome F(y)
Positive eCom | 12 Shared understanding | 11
Negative eCom | 8 Effective collaboration | 4
Total 20 15

Positive eCommunication
Sixty percent of the episodes relating to communication
were positive (16 out of 20 see Table 1). The following
episode suggests that the virtual team actually experienced
more open communication:
For me personally it was a better environment for
open communication. I had the opportunity to think
first thoroughly about my discussion points and then
put it up on the eRoom.

Different points of view and sources of knowledge
generate tremendous results when combined.

The result of the positive communication experiences
meant that members of the group were able to
communicate the different perceptions to each other. This
brought about shared understanding.

Shared Understanding
The process of creating shared understanding is the
communication of different perspectives and exchange of

0-7695-2268-8/05/$20.00 (C) 2005 IEEE 3



Proceedings of the 38th Hawaii International Conference on System Sciences - 2005

information through which behaviors are modified and/or
action is carried out. In this investigation shared
understanding was developed through asynchronous
documented communication that was structured and
formal. Shared understanding was recorded in 11 of the 15
episodes pertaining to the consequences of positive
electronic communication. The following episodes
illustrate the creation of shared understanding by the
exchange of experiences, knowledge and ideas.
Students from different countries are facing different
contexts, so more comprehensive decisions can be
reached. Some points may be quite localized which are
not common in my country. More ideas are found.

It was a nice experience. But it seemed we were
talking to each other not w/ each other. (There was not
really a 'listening" process, 'listening to one
anothers’ comments)

From the transcripts of the episodes that illustrate the
creation of shared understanding, it appears that certain
key outcomes effected positive electronic communication.
These outcomes were more comprehensive and informed
decision making, more ideas generated and increased
performance under time pressure.

Negative eCommunication
Of the total number of episodes relating to communication
(20), only eight episodes suggested that there were issues
with communicating electronically (see Table 1). The
following two quotes illustrate episodes in which there
were problems with communicating electronically:
In order to communicate effectively, more explanation
and clarification are needed.

In potential it [the collaboration technology] leads to
a better discussion, but because of cultural and
practical differences and constraints this potential is
not fully exploited.

The eight episodes related more to problems with
interpersonal communication rather than issues with the
technology. These issues with communicating
electronically negatively impacted the success of the
project. In particular, the effectiveness with which the
group was able to perform was compromised.

Collaboration Effectiveness

In order to be effective, a virtual team needs to enable
projects to be carried out and managed. Only 4 out of the
15 episodes pertaining to the consequences of negative
electronic communication pertained to effectiveness.
According to the transcripts of the episodes pertaining to
effectiveness, communication across time zones and
limitations of the technology compromised the
effectiveness of communication.

The issues that we came up with, in cooperation with
the students from Hong Kong, were listed in the
workspace. So we could easily pick up the discussion
at any moment. This is very different in a face to face
discussion.

I think this tool provides a very effective way for
discussions: in a _face2face discussion you want to say
what you think and the others should shut up. With this
tool, you are curious to see what the other party has
replied to your comments.

Communicating on virtual teams is important for
distributed project management as knowledge becomes
more specialized and fragmented, so does the need for
knowledge sharing between individuals holding different
types of expertise. Knowledge sharing is especially
important in virtual teams because it can affect the success
of the distributed project. Because shared understanding
and effective collaboration are outcomes of successful
communication in virtual teams, distributed projects needs
to be supported through collaborative processes and
technology.

4.2 Coordination

Global dispersion complicates the coordination of
collective action in several ways. First, it implies physical
distance and a shift towards remote communications [8].
Second, people joining from different sites bring their
unique socio-cultural background, thus adding to the
diversity of globalized collective action [17]. And third,
time zone differences disrupt interaction flows across sites.
Over recent years, a mixed picture has been sketched on
this third factor. On the one hand, people have claimed that
time differences stretch working days. Their work could
‘follow the sun’. This suggests that sites can pass on
intermediate deliverables or questions at the end of a
working day to a site west from theirs where a new day has
just begun [4]. A sequential relay race would spin the
globe and never stop until the work is finished. On the
other hand, time zones delay work accomplishment [14]
[20].

People miss real-time phone conversations and chats
that would solve problems in a short time frame. Instead,
they have to shift towards a more asynchronous
communication pattern that lengthens problem-solving
cycles. Of the total number of episodes relating to
coordination, most episodes were related to group
collaboration and involvement in the project where time
zone differences were a key barrier to be overcome. A
problematic outcome of the time zone differences was
delays in response and waiting. Productivity and learning
were found to be outcomes of group collaboration and
involvement. These effects are illustrated in the following
Table 2.
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Table 2: Number of Coordination Episodes

Categories F(x) Outcome F(y)
Time zone 7 Response 16
difference delay/waiting

Group 13 Productivity 6
Collaboration

Involvement 16 Learning 9
Total 36 31

Time zone difference
The time zone difference between the Netherlands and
Hong Kong is 7 hours. This meant that most coordination
of tasks took place asynchronously. Only 7 out of a total of
36 episodes related to time zone differences. It appears in
this distributed setting, that time zone differences were a
challenge but one that could not be over come. The
following episodes suggest that the delays were only a part
of the issues that the time zone differences brought about.
Our tasks do not restricted by time and place. It
actually saves lot of time and money for a global team
to work in a virtual environment. But if any one of the
members want to be a free rider, much time is spent on
waiting and the work will be very ineffective.

A clear outcome of the time zone differences was the
delays in obtaining responses from group members and the
waiting.

Response Delay/Waiting
Success in distributed projects requires interactions among
different members. The time zone differences brought
about delays and increased the waiting time need to carry
out a task. 16 out of a total of 31 episodes relating to
outcome effects of electronic collaboration related to the
ways in which participants dealt with the delays in
responses and waiting for feedback from their team
members seven time zones away.
Very often, we spend much time on waiting feedback. 1
don't know what the other members are doing. It
should be better if video equipment is applied.

The only difficult feeling I have working in virtual
environment is that you would expect to wait for
response from your team with great patience.

Such episodes of relating to waiting for feedback and
delays in meeting deadlines suggest that there was not
much apart from waiting that group members could do.
Key hand off points and division of tasks had to be
coordinated in the light of such delays.

Group Collaboration

Collaboration is the act of constructing relevant meanings
that are shared by all parties involved to achieve congruent
goals. The act of collaboration in groups is the act of

shared creation and/or discovery in which two or more
individuals with complementary skills interact to create
shared understanding that none had previously possessed
or could have come to on their own [33]. The results of this
research indicate that 13 out of 36 episodes related to this
effect of electronic collaboration. Group collaboration took
place for all three states of the project: planning, sourcing
and execution.
Coordination between all team members is essential.
When working with team members using an
application such as eroom you have to consider
planning etc. in advance to get all aspects clear so
everyone can work toward an integrated answer.

All members contribute to the project. We can share
our ideas.

The episodes suggest that the group collaboration was a
key effect in enabling the project to be a success. The
records suggest that the outcome of group collaboration
was productivity.

Productivity

Group collaboration impacts the productivity of a group by

influencing the parts of the project that have been worked

on.
That it is (in theory) possible to get on ongoing
process of productivity: one part of the team can work
when the other part of the team is asleep: productivity
advantage is in our view the result. When successfully
applied by a company it can provide a competitive
advantage vis a vis competitors who do not use this

It's difficult to coordinate the work with a group
member in another country with a different time-zone.
The coordination between the group members in
Rotterdam is much easier. Direct interaction (at the
same time) is better than reacting on a subject the
other day, because it is easier to discuss the theory in
depth.

The episodes suggest that ways in which group
collaboration enabled productivity to be achieved was: by
enabling the project to be worked on throughout the 24
hour cycle, and planning ahead. However productivity was
compromised when some groups were not able to
coordinate their interaction across times zones.

Involvement

This effect of electronic collaboration on the success of
distributed projects had the most episodes relating to
coordination: 16 out of a 36. Involvement in a distributed
project is the ability to participate or interact in a virtual
team setting. This requires an awareness of the group and
ability to engage in its efforts. The following episodes
provide examples of involvement in virtual teams:
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The team worked very hard to succeed the mission.
Mission was completed successfully, thanks to the
support of all team members and our gabber in HK.
We look forward to keep on working via this
program/application.

It's difficult to get the overseas party involved in
getting the task done.

These episodes suggest that achieving involvement was not
trivial. Interactions were slower, there were no rules of
engagement and a lack of awareness of the overseas
participants. Despite these challenges, some participants
worked hard to achieve involvement and successful
engagement in their team.

Learning
When members of a group are able to involve themselves
in a joint project, they are able to exchange ideas,
information and build upon each others’ ideas. This brings
about learning — this is an essential ingredient for projects
that are to produce customized products or services. The
following episodes illustrate some of the learning effects of
electronic collaboration:
Apply the theory in the articles in practice was very
useful. It becomes more clear what is meant by
remarks in the text. You learn theory when ‘playing’
with it in the 'real world'. A useful addition to the
articles we believe.

These episodes suggest that the experience of learning took
place theoretical knowledge was exchanged, discussed and
applied to produce a report. Learning is outcome of
involvement as long as there is a sense that the
contributions are taken into account and brought together.
Coordinating involvement to bring about learning requires
the use of collaborative technologies at a new level.
Schrage [33] adds that collaborative technologies have
changed the contexts of interaction completely. Many
conversations can take place at the same time. Ideas
generated by different people on a shared screen for all to
see inspire conversations within the group. Ideas are both
external and manipulatable. People can create icons to
represent ideas and concepts that others can modify or
manipulate until they become both community property
and a visual part of the conversation.

4.3 Adaptation

Adaptation is the process by which members of a group
learn to engage with themselves, the distributed work
environment and the collaborative technologies with which
they work. Virtual teams need to adapt their practices
constantly to the organizational challenges in three aspects:
social, technology and work adaptation. Virtual teams
members need to change their own way of doing things to
adapt to the virtual environment. It affects the work

process itself and the way in which work is carried out
[28].  This process was encountered frequently in the
virtual team episodes and effected the extent to which the
virtual teams were able to successful complete their
projects. Of the three forms of adaptation encountered,
technological adaptation was most apparent — it occurred
44 out of a total of 56 episodes. Yet no outcome could be
identified for technological adaptation. The outcome of
social adaptation was found to be conflict resolution and
the outcome of work adaptation was found to be lateral
thinking. The electronic collaboration effects for
adaptation are illustrated in table 3:

Table 3: Number of Adaptation Episodes

Categories F(x) Outcome F(y)
Social 4 Conflict resolution | 5
Work 15 Lateral thinking 12
Technological 44

Total 58 17
Social

Social adaptation requires team members to conform to the
created patterns of interaction, established rules and
knowledge. A key issue to effective social adaptation is
what sort of communication etiquette and norms of
behavior evolve on the electronic social space and which
of these is most conducive to the creation of technology-
supported learning environments. Only 4 episodes out of a
total of 58 were dedicated to social adaptation. An example
of such an episode is illustrated below:
When I'm in a group participating in a project or
working on a case, we make always some time for a
little social, informal communication to get to know
each team member a little better. Most of the time I
did this by drinking a beer (or something else) with the
whole group and talking about hobby's, the weather,
the things that student find interesting. All this is very
difficult to do, when one of your group members lives
on the other side of the world. You may decide to go a
chat- or gaming zone and do your social
communication over there, but I don't think this is the
same.

It appears from the few episodes that social adaptation was
very difficult to achieve on the virtual teams. When it did
take place, language and geographical boundaries made it
very difficult to sustain social adaptation.

Confflict resolution
In the event that social adaptation did take place, a clear
outcome was the resolution of conflict. There were only 5
episodes in which some sort of conflict resolution or
suppression took place.
My group members seldom comments on my points.
Rather they added their own points. I think some
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comments share among each other are more helpful
instead of just giving ones own points.

This and other episodes suggest that much of the conflict
was latent and covert. Very little flaming was encountered.

Work
Work adaptation occurs when people adapt the technology
to their own ways of working. When groups are involved
in changing organizational norms and values while using
the collaborative technology, the process of work
adaptation takes place. Only 5 out of the 17 episodes were
related to work adaptation. Examples are illustrated below:
I think that in the discussion with the students from
Hong Kong, e-room provides good opportunities for
open discussion. An essential aspect however is the
fact that the discussion members are not in the same
place. Face-to-face conversations may have been a
better solution if all persons were in the same place.

This suggests that work adaptation is an essential
electronic collaboration effect in that it enables virtual
teams to overcome cultural differences, provides
opportunities for open discussion and enables large
geographically dispersed groups to work together. An
outcome of this form of collaborative work is that team
members had to find solutions to unconventional ways of
working and problems. This forced lateral thinking and use
of different perspectives in developing their final product.

Lateral thinking
Lateral thinking is the use and implementation of new and
unconventional forms ideas to solve problems and or carry
out tasks. This was an outcome of work adaptation. 12 of
the 17 episodes on outcomes of electronic effects
concerned lateral thinking. Examples of the use of lateral
thinking in distributed projects are given below:
As members come from different contexts, thinking
from different perspectives comes out.

Feedback on your contribution is very useful: You
quickly know what other members/ people think of
your remark and other viewpoints are introduced
which can indeed work clarifying. Other people can
steer you into new thought areas which are
interesting.

Episodes of lateral thinking involved creativity in the way
in which the projects were carried out as well as the
content of the project reports. The lateral thinking episodes
suggest that different viewpoints were taken into the
preparation of unexpected answers to routine questions.

Technology
Technology Adaptation occurs when people learn how to
use the technological tools available to achieve their

communication goals. It involves single-loop learning, in
which group members adjust their procedures according to
changes in the environment. The more flexible the
technology, the more easy the team members will adapt to.
The results of this research indicate that 44 out of 58
episodes related to technological adaptation. Most of these
indicated frustrations with the technology and additional
features that were needed. Examples of such episodes are
given below:
It [the technology] provides a good communication
area to discuss, comment and finalize the small group
projects. Moreover, voting function helps us to find the
most important ideas/opinions.

The eRoom provides good communication channels.
You can create folders for placing documents.
Further, you can create some topics to start a
discussion with other groups. Only when you start
getting familiar with this site, it's a little bit difficult
finding your way through the pages.

From the episodes it is clear that the technology presented
many challenges. Adapting to the technology was difficult
because of the design features or lack of. There was little
support for organizing communication and coordination of
the distributed work. The lack of immediacy in distributed
communication was aggravated by the absence of
notification functions indicating new input to the “rooms”
or the entrance or exit of members from the rooms.

5. Model of Distributed Project Management

The results suggest that successful outsourcing
relationships should consider electronic collaboration
effects and their outcomes. The extent to which these
effects influence the success of distributed projects and
provide guidance for managing distributed projects is the
subject to this and the following sections. A model of
distributed project management is developed here to
provide practical insight into the electronic collaboration
effects and how they may be used to manage distributed
projects. In particular, insight from this model can be used
to manage projects across different organizations.
Information and communication technology connects
manufacturers, suppliers, customers, competitors and
complementors to form a value network. A company in a
value network can concentrates on the functions that it
does best and rely on other partners to carry out the other
functions (as cited in [36]). But for this value network to
create value in its real sense, it requires cooperative
attitudes, clear understanding of central objectives,
electronic coordination and communication, adaptations
and flexible modules, cultures and workforces [36]. The
analysis of this research has shown that positive
communication can bring about shared understanding and
effective collaboration. Members in a distributed project
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management environments often have expertise in a
specific area, so there is a great need for knowledge
sharing via effective communication.

The lack of mutual knowledge and shared language
among team members can hamper communication. Failure
to establish mutual knowledge can result in poor decision
quality and productivity, failures of information exchange
and interpretation, amplify the problems and negative
consequences of attribution [7]. Frequent and effective
communication can solve coordination difficulties and help
make the adaptation process smooth. These effects and
their relationship to each other are illustrated in the
following Model of Electronic Collaboration Effects in
Figure 1 below:

Figure 1: Model of E-Collaboration Effects

Communication Coordination

Positive Time Zone \
i > Group Col.
[Negative [Shared < > InvoI\F/Jement Response delay
understanding Productivity
Collaboration Learning
Effectiveness
Adaptation
Social
\Work

" [Conflict resolution
Lateral thinking

Technological

This model suggests that exchanging information on each
project member’s schedule will help to coordinate the
team. Sharing project schedules and task related
information can help members to overcome their
respective adaptation difficulties and enable conflicts to be
resolved more easily. Distributed project management
requires a high degree of communication and coordination.
Distributed project decisions refer to the degree to which
control over resources necessary to complete a project,
such as software, hardware and data, are distributed among
project participants [35]).

Distributed project teams socialize to adapt to new
global and distributed environments. Changes in work
environments can be managed to increase the satisfaction
with  communication in  virtual  environment.
Communication decisions and information processing
capabilities are major challenges to global organizations
and are one of the most important factors that dominate
distribution decisions in global projects. Through
communication process, social structures can be produced,
reproduced and changed [31]. Tractinsky and Jaarvenpaa’s
[35] study suggest that global project management

emphasizes more local units’ responsiveness and the need
for continuous, uninterrupted 24-hour services. Well-
managed coordination process that follow mutually-agreed
procedures and rules can encourage constructive
communication and create a feeling of “closeness” despite of
the cultural, social and working differences.

6. Implications for Managing Distributed Projects
This section focuses on implications for managing distributed
projects. The above model illustrates the interrelationships
between these three processes and suggests how the
eCollaboration effects can be used to drive successful off-
shore sourcing relationships. Based on insights depicted in
the model, this section provides guidelines to enable
successful distributed projects to be managed.

Communication plays a major role in virtual teams
and, consequently, distributed project management. Under
circumstances of multiple cultures and lack of a common
language, consistent communication becomes even more
important, especially given distributed constraints, e.g.,
general inability to meet face to face or even at the same
time. A noted success factor in virtual teams has been
sustained communication in pursuit of shared
understanding.

Trust is especially elusive and can be fleeting in virtual
teams especially when communications are sparse and
cultural differences are large. Trust can be envisioned as a
moderator in virtual interactions that can render
intervention and engagement efforts to be more (or less)
useful [18]. In this sense trust does not directly impact
team results but serves to strengthen or weaken the impact
of attempts by internal or external stakeholders. Lack of
trust tends to discourage communication amongst team
members.

Given the importance of communication in virtual
teams, it is essential to provide side channels through
which virtual team participants can engage in interactions
other than direct task focus. Although historically seen as
“noise” by some researchers and businesses, these non-task
focused interactions play an important role in achieving
team member trust and sustaining communication and
involvement of distributed team members. In the absence
of side channels and discouragement for non-task related
communication in the context of focus on content and
deliverables, disruption of project momentum and easily
occur. Exactly how all of this is managed in distributed
teams remains an important research issue.

Coordination is a constant challenge in distributed
teams and management becomes a central issue. Tried and
true practices in traditional contexts are not necessarily as
potent in distributed circumstances, especially in multi-
cultural considerations. The challenges are many but, also,
opportunities exist as multiple perspectives and round-the-
clock work advantages emerge. Leadership in virtual
teams varies widely as a function of circumstances and
culture. However, a rotating style of leadership is
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especially popular. As such, leadership is based on
characteristics of the task at hand and the fit of a particular
team member with that task. There are also a number of
supportive roles in virtual teams that bear mention. For
example, there is a “shepard” role in that a team member
may consciously keep team members in touch with each
other through messages that have no task-relevant content.
The overall objective is to make sure team members
recognize the existence and social sensitivity of the team.

There are time vision differences in addition to time
zone differences [32]. In this sense, concepts of “saving
time” or “losing time” may be completely at odds with
perspectives from other parts of the world in which time
may be seen as harmonic and cyclical in nature. Time
visions must be recognized and managed in order for the
full potential of virtual teams to be realized. The
combination of time visions and multiple time zones can
be used powerfully in the context of distributed project
management or can become a nightmare if under-
appreciated. Research has only begun to tap the issues and
presents tremendous opportunities for contribution to
knowledge.

Adaptation is essential for distributed project
management and presents many challenges as well as
opportunities. Sensitivity to the need for change and its
timing can dictate project success of failure. Conforming
to agreed upon norms and conflict resolution are
paramount. Work adaptation is confounded by differences
in culture and perspective but this also provides a catalyst
to lateral thinking that can provide crucial input in creative
problem solving. As noted, technology plays a key role in
adaptation.

The choice of which technology to use for a particular
task or activity can vary as a function of cultural
characteristics.  For example, a local team with a
propensity to carefully consider issues before engaging
remote team members may well prefer an asynchronous
technology rather than a synchronous technology. Under
these, circumstances, a move by remote team members to
“clarify situations” through a video conference or online
chat may be met by considerable resistance. The careful
choice of technology and its flexible and thoughtful use is
a key contributor to distributed project success that is only
beginning to be understood and warrants considerable
extended research.

It is often difficult to surface issues and sustain
productivity in virtual teams unless an environment is
created in which motivational, contextual, and structural
barriers have been addressed and overcome [29]. An
accumulation of barriers may easily prohibit synergistic
interaction and slow team progress to the point that
creative content generation is seriously impaired. Here
again, technology plays as crucial role in supporting
distributed project management. Technology can assist in
lowering barriers and providing additional degrees of
freedom to address circumstances. Further research is

needed to fully appreciate these implications and provide
insight that can guide outsourcing practice.

7. Summary and Conclusions

Outsourcing  challenges facing  distributed project
management are investigated using a grounded theory
approach. An analysis of these categories reveals electronic
collaboration effects and outcomes the effect decision
making in distributed projects. These effects are
highlighted using episodes and used to develop a model of
distributed project management that uncovers the
relationship between the different “effects”. This is the key
contribution of this paper. Further research to test this
model in the field should be carried out as the influence of
these effects may vary according to the nature and function
of the distributed project.
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