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Introduction

Faced with increasingly turbulent environments characterized by hyper-competition and the growing importance of knowledge resources (Bettis and Hitt, 1995; D'Aveni, 1994; Hamel and Prahalad, 1994; Nonaka and Takeuchi, 1995; El Sawy et al., 1998), successful organizations treat knowledge as the key resource of production (Drucker, 1993). Shortening product life cycles, increasing demand for innovative products and services, and faster time-to-market considerations necessitate that organizations integrate specialized knowledge derived from disparate sources (Demsetz, 1991). This poses a significant challenge for executives in organizations. Knowledge resources required to design complex and innovative products at a pace that satisfies the needs of the market may no longer be concentrated in a region, but may be distributed across the globe.

Further, the pieces of the knowledge puzzle may no longer be possessed by a single company, but rather by the collective known as the value chain. In such an environment, the challenge facing global companies is to identify, pool and deploy their knowledge resources in post-September 11 socio-political settings. Bringing together knowledge resources from their "sensing" outposts - among their employees or that of business partners - in remote corners of the world without the luxury of frequent travel requires a new approach. Increasingly, organizations are adopting "far-flung teams" as the approach that allows for knowledge resources to be deployed globally and locally simultaneously in real-time, without the movement of the knowledge bearers.

Far-flung teams are virtual teams (i.e. teams that are geographically distributed) where members are cross-functional yet work on highly interdependent tasks. The core work in far-flung teams is conducted mostly virtually through electronic media (with minimal face-to-face interactions), where members share responsibility for team outcomes, and where the work to be done is complex either because of the cultural diversity of the team or the innovation required in the task (Majchrzak and Malhotra, 2003).

Research on very creative collocated teams capable of radical innovation have existed for centuries, and research on inter-organizational teams contributing to new product development have begun to surface (Allen and Jarman, 1999). There is also extensive literature on how virtual teaming has been successfully managed in selective firms over the last decade (Lipnack and Stamps, 1997; Duarte and Snyder, 2001; Gibson and Cohen, 2003; Townsend et al., 1998). However, the advent of globally distributed multi-disciplinary virtual teams - what we label as far-flung teams - has only recently been explored (Majchrzak et al., 2000; Malhotra et al., 2001 ).

Deployment of far-flung teams is likely to increase in the near future as companies increasingly recognize that real breakthroughs are only likely to exist in the cusp between multiple disciplines, locations and companies. If managing knowledge resources is to become the core competency of bleeding-edge organizations, then managing far-flung teams is paramount to their success. It becomes imperative to understand the context in which far-flung teams are deployed, the communication norms and information technology support that enable effective knowledge sharing allowing such efforts to be successful in knowledge creation. This study presents best practices adopted by a variety of successful far-flung teams in the aforementioned directions.

Theoretical foundations

There is much to be added to research on collaborative knowledge creation in situations where members of virtual teams are not only in different geographic locations but also in different organizations. The focus also should be on the added complexity of members rarely meeting face-to-face due to geographic, economic and time considerations. This leads to multiple, perhaps competing alliances and demands; and members have to adjust to the loss of some missing social mechanisms, such as non-verbal cues (Bowers, 1995; Grudin, 1994; Jarvenpaa and Leidner, 1998; Townsend et al., 1998).

Unevenly distributed knowledge, private communication that left other participants uninformed or mistaken in their assumptions, and failure to communicate knowledge about the task context are some of the problems that are faced by teams working in "far-flung" contexts (Cramton, 1997). In addition, Bowers (1995) identified a variety of problems associated with knowledge sharing among distributed team members: team members expressed concern that sharing knowledge makes decision processes too explicit, accountable, and monitored by others.

Others have identified the difficulties of managing knowledge sharing and re-use within virtual teams (Jarvenpaa and Ives, 1994; Purser et al., 1992). Since the actors are from different functions, organizational units or organizations, there may be an unwillingness to share information or a lack of trust about how information will be used (Grudin, 1994; Jarvenpaa and Leidner, 1998). When the task at hand involves innovation, crucial information may be non-existent, not available, or held by unknown others (Finholt et al., 1990). The task may also require the team to work in highly interdependent ways, making significant coordination necessary (Kraut and Streeter, 1995). Finally, since the process of the team may be unstructured, there may need to be opportunities for spontaneous knowledge exchange, which is difficult without physical co-location (Fish et al., 1993).

	

	


	


	


There is an inherent paradox faced by far-flung teams due to their heterogeneous composition and the communication challenge that arises from team members conducting their core work mostly virtually through electronic media. The diversity of knowledge perspectives makes such teams fertile grounds for new knowledge creation. On the other hand, multiplicity of different actors with different sets of expertise makes it challenging to simply understand each other (McKenney et al., 1992; Mohrman et al., 1995). This shared understanding is often defined as the set of norms, behaviors, and understanding team members have about the assumptions, task, work processes and contexts necessary for effective and successful collaboration (Krauss and Fussell, 1990).

In teams without a common understanding, team members are more likely to "hedge their bets" against errors anticipated from others on the team, thus duplicating efforts and increasing the likelihood of rework (Hinds and Weisband, 2003). On a more fundamental level, a team's lack of shared identity and understanding seem to be caused by inadequate communication and information exchange (Sole and Edmondson, 2002). This lack of communication and information exchange can lead to conflicts that are severely detrimental to the effectiveness of far-flung virtual teams (Griffith et al., 2003). Trust plays a salient role in the reduction of conflict in far-flung virtual teams (Gibson and Manuel, 2003; Griffith et al., 2003; Jarvenpaa et al., 1998). According to O'Hara-Devereaux and Johansen (1994, p. 243), "Trust is the glue of global workspace". Communication and information exchange is critical to building trust (Gibson and Manuel, 2003). In turn, trust facilitates greater communication and information exchange leading to the development of common understanding (Hollingshead, 1998). Far-flung teams go to great lengths to establish trust through agreements and norms at the onset to ensure success (Malhotra et al., 2000).

Communication and information exchange and consequently collaboration for knowledge creation in far-flung teams requires appropriate information technology (IT) infrastructure (Duarte and Snyder, 2001; Majchrzak et al., 2000; Malhotra et al., 2000; Majchrzak and Malhotra, 2003). Sole and Applegate (2000) broadly categorize the technology used by virtual teams into two types: technology that allows for "same time, different place" communication and information sharing (e.g. audio conferencing, video-conferencing, application sharing, electronic whiteboarding etc.) and "different time, different place" technology (e.g. threaded discussions, shared document repositories, workflow organization, etc.). The former set of technology is also labeled as shared workspaces defined as electronic spaces in which team members can work together on document or objects, see the actions of others on the team and draw or write their own comments during a common session (Hinds and Weisband, 2003).

As discussed above, there is extensive research literature on virtual teams. However, this research has tended to focus on social issues rather than communication norms, use of information technology support and knowledge sharing practices. Further, extreme virtual teams - what we have labeled as far-flung teams - have not been studied in great detail. We attempt to focus on multiple issues simultaneously to observe and take into account the interplay between them and to derive best practices from successful far-flung teams. In doing so, we specifically focus on communication norms and knowledge management practices with an eye toward the enabling role of IT support. Our interest is to explicitly determine the best practices to overcome barriers to the sharing of individually held knowledge for new collective knowledge creation. We use a multi-method approach to observe a variety of virtual teams and develop insights. In the following sections, we outline our data collection methodology and the findings of our study.

Data collection methodology

We followed a two-phased approach to collect data and distill insights. In the first phase, we followed a highly successful far-flung team over a period of ten months. We made several observations about best practices in terms of knowledge management practices and information technology support that enabled the team to effectively create new knowledge. In the second phase, we solicited survey participation from members of several far-flung teams in multiple companies across multiple industries. Once again, we screened for successful teams to observe their practices and technology to confirm our observations from the first phase of the study. Each phase is described in further detail below.

Phase 1: Indepth case study - the Boeing-Rocketdyne team

The participants in the Boeing-Rocketdyne team included eight people: a project manager, concept designer, lead engineer, combustion analyst, and thermal analyst from two different geographically-separated organizations in Rocketdyne, a manufacturing engineer and CAD specialist from Raytheon located 1,000 miles away, and a stress analyst from MacNeal-Schwendler, located 100 miles away (Malhotra et al., 2001). These individuals were picked to work on the team because of their highly valued expertise in their narrowly defined disciplines. Team members from Raytheon and MacNeal-Schwendler, as well as the project manager, did not have rocket engine design expirience. Consequently the team did not share common understanding of the process by which rocket engines are designed. Team members had not worked together on previous team activities and thus did not have a common set of norms for coordinating. The team worked for ten months on the project, with no team memoir devoting more than 15 percent of his/her time to the project. Since time was precious, the team opted to minimise travel. As a result, the only time that all members were collocated at a team meeting was on the last day of the project at the final technical review and celebration. The end result of the project was a prototype of a new rocket engine made of six parts instead of the normal 450, with a predicted quality level of 9 sigma (meaning less thin one failure out of 10 billion), instead of the current industry best practice of 6 sigma. The normal development cost of $4.5 million was reduced to $47,000. Manufacturing cost predictions were reduced from $20 million to $1.6 million. The full design effort took ten months compared to the six years needed to do a comparable design-manufacture effort for a comparable rocket engine in the past. The team passed the technical review phase and was permitted to proceed to the next phase in which the concept was tested.

Over ten months, the participants were closely monitored for how they interacted. We listened in on all technical design teleconferences (over 86 such teleconferences were held) and observed in-person interactions during the three in-person meetings held in which a majority of the members attended. In addition, data were collected weekly by administering a questionnaire to each team member asking them to describe their attitudes about the team group process and the relative frequency with which they had used various communication media during that week. Weekly usage data from the server hosting the information technology used for communication and collaboration was also compiled. Finally, researchers conducted interviews with all team members at the beginning, middle and end of the project, and team members and design review managers at the end of the project completed a final questionnaire asking about their final views about the project.

Phase 2: 54 far-flung team survey

In this phase, 54 teams were solicited from May to September 2002 using a variety of methods. Each team was personally screened to ensure that it met the definition of a far-flung team. For example, teams in which members were not highly interdependent were not included. Moreover, teams that were physically collocated a significant portion of time were not included,

The teams represented a range of industries. In addition, a range of purposes are represented, including: new product development, pure research and development, best practise identification, knowledge management, information systems support, mergers, strategy development, new technology development, development of employee training, and benchmarking analysis:

	

	


	


	


* teams ranged in size from a low of 2 (not including the team leader) to a high of 50, on average far-flung teams had 12 members;

* 43 percent of the teams in our sample were tasked with innovation-oriented tasks; 33 percent of them were involved in operational services tasks;

* 25 percent of the teams in our sample were teams that had already completed their tasks while 20 percent were just starting (thus our sample covers teams in diverse phases of their life-cycle);

* 50 percent of the teams included more than one company and more than 50 percent included more than one function; and

* 75 percent of the teams in our sample of the teams included members from more than one national culture - with 60 percent including members at three or more time zones apart or with different native languages.

To collect data on the teams, we first interviewed each team leader. The interviews lasted about 40-60 minutes, we asked the team leader about the purpose of the team, why it was structured as a distributed team, what practices the leader established in the team for cohesiveness, trust-building, and shared understanding, any adjustments made to the team, and the use of technology by the team. Team members were contacted (either by us directly or by the team leader) and asked to complete a Web-based survey that we prepared. We guaranteed confidentiality of all responses. Members were asked about the intellectual capital they had acquired on the team, the technology characteristics they found most useful, and their views of such team management issues as trust and conflict. The survey took about 30 minutes to complete. A total of 269 team members completed the survey, ranging from a low of two members from one team (of two people not including the team leader) to a high of 14 of the team members. On average, 50 percent of the members from each team completed a survey. Finally, executives who were knowledgeable about the team but were not members of the team were asked to complete a short ten-item assessment of the team's outputs to-date, including assessments of the team's efficiency, quality of innovations, adherence to schedule and budget, work excellence, etc. From the executive surveys, we confirmed that all the teams in our sample were considered highly successful. In the next section, we present the findings from our data collection effort.

Findings

Communication norms of successful far-flung teams

In order to alleviate conflict, increase common understanding and build trust within the team the teams in our sample adopted several best practices to establish communication norms (Table I). The teams explicitly focused on norms for ensuring frequent communication within the team and encouraging decentralized communication. These teams also focused on communication externally (with experts outside the team) whenever cognitive conflict arose due to their differing and non-converging perspectives. Several best practices emerged from our observations regarding establishing a common understanding in the areas of goals and objectives, task requirements and interdependencies, roles and responsibilities, communication and information flow, progress and availability of members, expertise of each member, and norms for conducting virtual meetings. Last, the teams also established communication practices to increase trust between team members. Establishing explicit communication norms was essential for the effective use of IT support that is discussed in the next section.

Information technology support for far-flung teams

In essence, information technology support for far-flung virtual teams has four distinct dimensions:

(1) Support for task coordination: coordination support is defined as keeping people informed of the progress of tasks (Faraj and Sproull, 2000). Technology is utilized to simply ensure that everyone knows what everyone else is working on and the inform team members of the overall progress of the team. Sharing of "in-the-loop" information in the team regarding where they were and what they were doing helps them perform better than teams that do not share this information (Hinds and Weisband, 2003; Sole and Edmondson, 2002).

	

	


	Table I Best practices for communication norms in far-flung teams


	


(2) Support for external connectivity: very often far-flung teams turn to outsiders for additional perspectives on the task or for clarification of perspectives present within the team. Sole and Edmondson (2002) found that when virtual team tend to stall, members regularly call on additional assistance from others not formally on the team to provide conceptual and practical expertise. Electronic "who's who" directories play a part in developing this extended network.

(3) Support for distributed cognition: since far-flung teams are characterized by multiplicity of perspectives, IT support is needed to enable team members to share and integrate diverse perspectives. Distributed cognition requires examining each other's assumptions, getting and giving feedback, mutually adjusting to each other's actions dynamically, and generating alternative representations and meanings of each others' interpretations (Eisenhardt, 1989; Weick, 2001; Hutchins, 1996). IT support for distributed cognition should allow team members to: synchronously or asynchronously share and retrieve different perspectives, display ownership of the perspectives, and allow for the capture of knowledge as it evolves and interpretations grow and change (Boland et al., 1995; Greenberg and Roseman, 2003; Majchrzak et al., 2000).

(4) Support for interactivity: Dougherty (1992) found that cross-functional teams perform better when they combine their perspectives in a highly interactive, iterative fashion. Clark and Brennan (1991) argued that more complex interactions require interactive support. Thus, IT support should allow far-flung team members to synchronously interact with each other using electronic white boards, audio and video conferencing, application sharing etc.

Previous research has referred to the fact that IT support is driven by the nature of task faced by the far-flung teams and the context in which the team operates (Riopelle ef a/., 2003). However, it has not been made explicit as to what specific type of IT support is required under which conditions. Table II shows the focus of IT support provided to the far-flung teams based on their composition and nature of the team's task. We discovered this contingent use of IT support present in the far-flung teams we studied.

	

	


	Table II Far-flung teams and IT support required for knowledge creation


	


In a far-flung team involved in performing a routine task, team members are able to acquire knowledge simply through aggregation, rather than through a dialectical inquiry (Hatano and lnagaki, 1991; Keller, 1994). Hence, the focus of IT support is on efficient knowledge sharing. Since tasks are known and are sub-divisible amongst members of the far-flung team, IT that enables coordination makes knowledge sharing more cost efficient (Faraj and Sproull, 2000). The functionality provided by IT support for task coordination includes: task scheduling, and templates for creating team mission, deliverables, meeting minutes, roles, and specifying communication norms.

On the other hand, far-flung teams that are faced with non-routine tasks need IT support for interactivity, Greater uncertainty faced by the teams performing non-routine tasks requires them to exchange more information (Daft and Macintosh, 1981). Such teams use technology support to interact and build consensus about the decision making process. Consensus and real-time exchange of rich information is aided by IT support for interactivity. IT support for interactivity allows for synchronous electronic media used for electronic whiteboard, co-authoring and revising documents capability and application sharing.

Teams that are far-flung, but low in heterogeneity (functional or organizational perspectives), often feel the need for bringing in external perspectives (from individuals not part of the team). Very often for such teams to achieve success, they must step outside of their routines and adopt an external perspective (Dougherty, 1992). Such teams have a need for communication with external entities due to the team's inherent thought world barriers, especially if new ideas are to be identified. External perspectives that are divergent from the group norm tend to enrich their knowledge creation process. Thus, the less heterogeneity in the team, the greater the need for the team to develop ways to communicate with experts outside the team. Consequently, IT support for external connectivity is an enabler in bringing in this external perspective from remote sources as and when needed by the team. IT support for external connectivity allows the team's repository to be connected to a corporate knowledgebase, provides an electronic who's who directory, facilitates notification of new developments in the company, and provides external entities the ability to view and comment on the team's knowledge work.

Research on team communication shows that highly heterogeneous diverse teams have relatively less effective interaction or communication processes than less diverse teams (Cox, 1994; Watson et al., 1993). Communication difficulty within the team potentially interferes with team productivity due to high levels of conflict, power struggles, lack of cooperation and respect for group members (Watson and Michaelson, 1988). To obtain mutual understanding within the team and bridge the gaps of conflicting values, IT support for distributed cognition is of chief importance in assisting individual interpretation and group dialogue (Boland et al., 1995). IT support for distributed cognition allows far-flung team members to: create multi-media entries, identify authors for all entries in the team's knowledge repository, easily link entries in the knowledge repository, view multiple entries simultaneously and comment and annotate the entries. It also allows for the creation of personal folders for all members that can be integrated with the team's repository (as subfolder) that individuals on the team use for drafts before moving files to common repository. Finally, such IT support makes it easy to use multiple alternative labels/keywords on entries for categorizations, create and edit keyword and content identifiers for entries, and identify text mining tools to identify abstract concepts across entries,

IT support functionality: what is used in practice and what is not

The teams in our sample used a wide range of commercially available technology (e.g. LiveLink, ClientCafe, Eroom, SameTime, Groove, NetMeeting) as well as their own proprietary technology. Although most of these products/technologies had functionalities that we discussed in previous sections, teams tended to use certain features of each of the technology type more than others and some features were not used at all. Table III shows the functionalities that were used by most of the teams as well as functionalities that did not find use in most of the teams in our sample.

In terms of IT support for distributed cognition, almost all of the far-flung teams that we studied had some form of knowledge repository. The interesting aspect to this use of technology was that the teams used it to create a "virtual living room" in that the repository was not merely used for documentation, but more for promoting extensive communication. The repository contained living documents - original documents that had been annotated and modified several times with the revision history clearly identified. It was used to bring a new member up-to-speed whenever one was added to the team. It enabled everyone to view comments by the various members, which encouraged electronic brainstorming and provided visibility into everyone's work and a feeling of greater accountability and acceptability. In addition, such a repository was responsible for maintaining the teams' process through its life cycle. Documents were stored in folders that were created based on the stages of the teams' life cycles (e.g. design idea generation, design evaluation, design selection, design refinement and implementation). Within these folders were sub-folders that were created based on the activities of the teams' overall process, such as a sub-folder dealing with virtual meetings in each stage that contained a meeting agenda, meeting minutes and meeting follow-up action items. Team members made such entries either in free form or based on the templates that existed in the repository.

Instant messaging (IM) is another technology functionality that is finding growing acceptance and that was used by the teams in our sample to support interaction between team members. In a good majority of the teams, some or all members were using IM to some extent. While this use mostly grew out of grass-root efforts of team members, some teams had formally started to recognize the power of this technology and institute communication norms around it. The leaders of these teams were very vehement about the high utility of IM for making the team more effective for several reasons. IM provides a sense of "co-presence" in a setting when generally members could feel isolated by creating buddy-lists and use "who's on" (logged in to IM) functionality of the technology. In the same vein, IM provides a greater immediacy whereby one team member could get hold of another team member for quick knowledge exchange (e.g. "does this look right?") just like it would be if they were in the next cubicle in the physical world. IM also makes the far-flung team socially closer by being the "virtual water-cooler". Team members can communicate with each about non-task related subjects. This tends to create greater shared understanding making the team's task-related processes more effective. Of course, all the team leaders also pointed to us the downsides of this useful technology. IM can create attention diversion during virtual meeting when team members use it to create one-to-one back-channel communication. Knowledge sharing can also be impacted when the exchange during the one-to-one one-to-some IM sessions is not captured for all the team members to see. This can potentially create an "out-of-the-loop" scenario leading to conflicts and loss of trust. To safeguard against this, several teams were looking into implementing IM technology that would allow for the capture and indexing of conversations in IM sessions.

	

	


	Table III FFT technology - what is used and what is not in practice


	


Two things stand out in terms of functionalities that were not used by the teams: sophisticated search tools and key word mechanisms for indexing entries in the collaborative tool. It is not that the team members do not require these mechanisms for retrieval of appropriate information, but rather that the task of attaching keywords can be onerous for the team members whose primary role is to creatively create new knowledge. Even if they try to classify the entries according to keywords, very soon team members find that knowledge is evolving so rapidly that it makes it hard for them to gauge the nature of entries let alone classify them based on keywords that do not do fully capture the nature of the entries in the repository. This transience of knowledge makes it hard to classify based on pre-conceived keywords and the effort required is not worth the benefits (King and Majchrzak, 2003). The knowledge objects are simply stored in the folders based on teams' life-cycle stage and process based subfolders. This crude yet effective mechanism makes knowledge storage and retrieval easy making sophisticated knowledge search tools redundant.

In conclusion, we found that IT support for far-flung teams needs to be flexible in order to allow for the team to evolve its use over its life-cycle. We found that many of the functionalities eventually not used were actually requested by the team initially or designed into the system (e.g. sophisticated search mechanism, keyword capabilities). While several of the technology functionalities that found extensive use were either ignored initially (e.g. electronic whiteboards) or were adopted at later stages (e.g. IM). Further, adoption of new technologies like IM occurred at the grassroots level when team members were allowed to experiment with collaborative technologies. Team leaders and corporate executives should keep an eye and ear out for such technologies percolating in the team, and encourage a wider use of these technologies by standardizing them and building communication norms around them.

Knowledge sharing norms of effective far-flung teams

Researchers have stated that knowledge sharing and creation effectiveness of far-flung teams is enabled by technology features and characteristics only to the extent that they establish sharing practices and norms that become a habitual norm of action within the team (Majchrzak et al., 2000; Malhotra et al., 2000; Sole and Applegate, 2000). In this study, we focused on explicitly eliciting the best practices around knowledge sharing in far-flung teams. Table IV lists the best practices followed by the teams we studied in the areas of: access to knowledge within the team, making the value of knowledge sharing explicit, motivating members to share knowledge, and ensuring that team members have the ability to synthesize knowledge that is shared.

In far-flung teams, members potentially face a paradox. One side of the paradox is that they should share their own knowledge because it is only through knowledge-sharing that a team creates new knowledge. The other side of the paradox is that, by sharing their knowledge, they lose control over it, which creates risks for themselves. Team members fear that their knowledge will be misused, misinterpreted, or misappropriated. Therefore, far-flung teams and their leaders must alleviate the risks of knowledge sharing. Many of the best practices that we were informed to this avail were to do with use of technology and communication norms that were established around the technology:

	

	


	Table IV Fostering knowledge exchange in virtual teams


	


* discouraging the use of e-mail for one-to-one e-mail communication within the team, and all team members are encouraged to use the knowledge repository for all communication using discussion threads;

* the use of annotation capabilities of the repository so everyone could see what everyone else's comments were on all draft documents, and ensuring the document history is maintained in the repository;

* establishing communication norms about what should be shared outside the team (one team had a norm that no negative information was conveyed by individual team members to anyone outside the team at any time and if needed negative information only conveyed as a team);

* allowing only team members access to repository to ensure that privacy is maintained;

* if in extreme circumstances when members felt their exchange with another member (or team leader) had to be private, they used IM for communication, but the leaders encouraged them to enter anything relevant (to the team) in the team repository (after "desensitizing"); and

* sub-teams (sometimes individuals) were allowed to have private folders in the repository where they could store documents untill they felt they were ready to share it with the whole team.

Conclusion

Designers, managers, and researchers must begin considering the contingent conditions involved in such novel but increasingly common settings such as this distributed, virtual, interorganizational creative design team. This study has shown that teams have to achieve a strategic fit between task characteristics, team composition and information technology support to overcome difficulties and the barriers to knowledge sharing and successful creation of new knowledge in extreme environments faced by far-flung teams.

Through our research, we have we have pointed to the conflict and trust issues that managers need to bear in mind when deploying far-flung teams. Several best practices have been outlined for managers and members of such teams. We have also elaborated on a range of IT support that far-flung teams need to be equipped with to ensure their success. We hope that the sociological and technological analysis of far-flung teams will spur future research into such teams and will help executives set-up and manage virtual teams within their enterprises.

In the far-flung teams we studied, knowledge sharing and reuse were considered instrumental for new knowledge creation. However, these very aspects are the most challenging for the teams due to their heterogeneous and distributed nature. Interestingly, all teams to some extent established a role of a knowledge manager to overcome the challenges. First, the knowledge manager can ensure that valuable information is not left unrecorded in the knowledge repository by reviewing the roadmap of the repository and identifying obvious gaps in logic. For example, if explanations, circumstances, and constraints for quantitative estimates are missing from an entry the knowledge manager could ask for more detail. second, the knowledge manager can help organize the knowledge in a way that it would be easy to locate for future re-use. Finally, the knowledge manager can ensure that the team is able to make use of the documentation that they create by reminding the team of past information and helping them find it when needed. The role of knowledge manager was either distributed between team members, performed exclusively by the team leader or was carried out by an individual added to the team specifically to perform the role.

Figure 1 summarizes the finding of our study. In order to ensure the success of far-flung teams, practices have to be adopted at the onset that enable the creation of trust between the members of the team and ensure knowledge-sharing between team members. This entails defining clear IT use and communication protocols. It also has to be recognized that as the team progresses through its life-cycle, the team's use of technology and knowledge sharing processes will go through evolutionary changes. As technology functionality use evolves, protocols will need to be modified or new protocols will need to be created. Similarly, as the knowledge sharing process evolves the team has to be ready to adapt its communication protocols or establish new protocols to ensure trust is maintained in the team. The essence is that dynamic adjustments in technology functionality use and knowledge sharing processes are needed through out the teams' life-cycle in order to ensure its success (Majchrzak et al., 2000).

	

	


	Figure 1 Enabling successful far-flung teams
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