
( Résumé 

Cet article étudie les problématiques rencontrées par les équipes virtuelles à travers une littérature centrée sur la théorie des organisations. Nous soulignons comment les problèmes actuels restent inchangés depuis des siècles, à savoir : comment gérer la distance géographique, temporelle et sociale. Dans cet environnement de travail distribué, il semblerait que seules les communautés de développement de logiciels libres réussissent à s’appuyer sur des relations interpersonnelles fortes, condition nécéssaire pour construire une identité et un contexte partagé par l’ensemble des membres.   
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( Abstract 

This paper looks at virtual teams issues through the lens of the Organizational Behavior (OB) literature. We underline how the actual challenges faced by virtual teams were articulated centuries ago: the management of geographical, temporal and social distance. Nevertheless, it seems that Open Source Software communities succeed in building strong interpersonal relationships in distributed environments, a necessary condition to cultivate a shared identity and a shared context.
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Introduction

There is a commonly held belief that virtual teams have been an outcome of the 20th century globalization process. This assumption is incorrect. For hundreds of years, people and organizations have worked on geographically distributed sites. The expansion of the Roman Empire provides an early example of this phenomenon. However, the use of distributed work teams has exponentially increased in reaction to globalization. Compared to ancient times, communication between geographically dispersed team members has drastically changed with the intensive usage of computer-mediated communication tools. Yet it seems some basic organizational challenges are still present. We will discuss how Open Source Software communities find a way to work efficiently in distributed environments. 

In this paper we study this concept of distributed work through the OB lens. A multidisciplinary perspective can provide additional understanding of organizational phenomena such as virtual team work. As a starting point, we searched for articles including the following terms in their titles or key-words: “virtual team”, “virtual work”, “distributed team”, “distributed work” and “geographically dispersed teams”. For the purpose of this paper, we consider that all the terms listed above are used to describe the same phenomenon. 

This paper aims to present first the roots of distributed work through a few examples. We then discuss the challenges faced by computer mediated communication tools used for geographically dispersed teams. Thirdly, we present the findings from research suggesting that Open Source Software communities succeed to build a shared identity and a shared context thanks to their ability to use computer-mediated communication tools efficiently.

1. A brief history of the origins of distributed work
A virtual team is constituted by different groups of people, working for a common purpose, who carry out interdependent tasks largely across locations and time using technology to communicate. 

Nowadays, the increasing distribution of work teams across different places is economically justified by differential labor costs, development of new markets, geographic distributions of competencies, etc. Thanks to the OB lens (Frost and King 2002, O’Leary et al. 2002) we see that this phenomenon began when computers and modern communication technologies did not exist. Indeed, the current virtual teams faced the same problem as those of the Roman Empire two millennia ago: how can we manage the distance of our distributed teams to work and communicate efficiently? What do we mean by the concept of ‘distance’ in this context? Frost and King (2002) distinguish three dimensions for the study of distance: temporal, geographic and social.

These three dimensions raise two fundamental and up-to-date questions: 

· How can we coordinate people to work together at the same time, or at different times, when located in different places?

· How can we coordinate people to work together when they are living in a different social context? 

Frost and King (2002) provide a series of examples demonstrating that the management of distance is an ancient art. They explain how the Roman Empire had to design social conventions, norms, institutions as well as techniques in order to ensure an acceptable level of communication and effectiveness between geographically and socially distributed groups of people. They suggest that the management of distance has to handle ‘ambiguity’ across temporal, geographic and social distance. Ambiguity is here defined as a doubtfulness of meaning or uncertainty of intention. For example, they discuss how the ‘Writing’ and the ‘Money’ concepts have played major roles in enabling work across distance by ‘disambiguating’ communication (Frost and King, 2002, p.5). Indeed, those two instruments have provided stable and fixed meanings across different spaces and groups of people. For example, the use of writing has been a crucial instrument for the development of trades through the redaction of written contracts for doing business over distances. 

O’Leary et al. (2002) use a more recent example to show the importance of Trust and Control in distributed environments. They developed an ‘a posteriori’ case study of the Hudson Bay Company (HBC). This company is considered as one of the oldest commercial corporations in the world. The HBC was established in 1670 as a highly distributed organization with headquarters in London but running operations in Canada. This group of British merchants coordinated the establishment of posts in Canada from which the employees traded different products such as knives, guns, blankets, and furs. Those products were then shipped to England to be sold. The authors show that the HBC developed their operations on a set of organizational practices to support both trust and control. The concept of trust is defined here as “the confidence in and willingness to rely on another party under conditions of risk and vulnerability” whereas control is defined as “the capability that some actors, groups, or types of actors have of influencing the circumstances of action of others”. The authors justify the continued success of the HBC by its large and consistent repertoire of socialization, communication and participation practices.  

To sum up, the management of distance (temporal, geographical and social) seems to pose some fundamental issues (communication, trust, control, etc). In the next section, we discuss how those classic challenges remain the same even if technological advances allow substantial progress concerning the pace by which business is performed.
2. Classic challenges faced by   virtual teams
Normally, the selection process of a computer-mediated-communication tool implies an a priori assessment of its suitability within a given context. IS Research has been carried out to measure the suitability or ability of communication media to transmit information. Initially designed by Daft and Lengel (1986), the Media Richness Theory is the most cited model. It is a framework used to describe the ability of a medium to reproduce the information sent over it.  For example, according to this theory, a phone call will not be able to reproduce visual social cues such as gestures. This makes it inferior to video conferencing, which is able to communicate gestures, at least to some extent. Using four criteria, Daft and Lengel present a media richness hierarchy, ranked from high to low degrees of richness, to illustrate the capacity of media types to process ambiguous communication in organizations.  The criteria are:

· the availability of instant feedback;

· the capacity of the medium to transmit multiple cues such as body language, voice tone, and inflection;

· the use of natural language; and

· the personal focus of the medium.

According to those criteria, face-to-face communication is the richest communication medium and flyers and mailings are the poorest ones (see figure 1).
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Figure1: Media Richness Theory Diagram
Most of the challenges identified (see table 1) are directly related to OB and are informed by the OB literature (references in bold). Further, the geographical, temporal and social distance produce similar effects now as in the past: difficulties building trust relationships between dispersed members, in developing a shared identity and a shared context, to collaborate effectively and to surpass the social and cultural differences among members. In the next section we discuss how Open Source Software communities overcome these challenges. 
	Main challenges faced by Virtual Teams
	Contributions

	Trust relationship
	Sirkka et al. 2004, 

Nandhakumar and Baskerville 2006,

Wilson et al. 2006

	Development of a shared identity and shared context
	Mortensen and Hinds 2001, 

Hinds and Mortensen 2005,

Wilson et al. 2007

	Knowledge sharing
	Cunmings 2004

	Coordination, collaboration and effectiveness
	Maznevski and Chudoba 2000, 
DeLuca and Valalich 2006,

Powell et al. 2006, 

Bradner and Mark 2002

	Media effect on communication sharing
	Ngwenyama and Lee 1997, 
Maznevski and Chudoba 2000, 
Dennis and Valacich 1999

	Multiculturality and social differences
	Gregory 1983
Geppert and Clark 2003, 

Mueller 1994, 

Baghat et al 2002, 

Cunmings 2004


Table 1: Challenges faced by Virtual Teams
3. Open Source Software communities: towards a better management of distance

Within the OB field, significant research has been dedicated to Open Source Software communities. This interest is explained because such communities contradict existing theories on distributed work (Wayner 2000). Thanks to an extensive use of the internet via communication tools, Open Source communities succeed in developing software in a decentralized, self-directed and highly interactive way (Kogut and Metiu 2001). Usually, in this kind of project, developers are located all over the world but are well connected and consequently close to each other (in terms of relationships). 

Wilson et al. (2007) explore the phenomenon of feeling close to geographically distant colleagues. They call it ‘Perceived Proximity’. They demonstrate the importance of communication processes, social identification processes, individual factors and socio-organizational factors in this feeling of subjective proximity (“Far-But-Close”).  They propose to measure the distance according to “what you feel” and not according to the number of miles you are away from your colleagues. They argue that treating proximity in only physical terms provides an incomplete view of how members experience it. They argue that an individual perceives ‘proximity’ with other individuals as a result of their communication and identification processes influenced by socio-organizational and individual factors. 

In terms of socio-organizational factors, Open Source Software communities have the particularity to build dense network structures (defined as the average strength of the relationship between team members) and to maintain strong structural assistance (the conditions that make things safe and fair concerning work’s distribution).  Wilson et al. (2007) shows that the usual technological infrastructure for Open Source Projects (concurrent versioning systems, specialized forums and wikis) provides rich support for complex work and interpersonal interactions between developers). In terms of individual factors, Open Source Software participants are more experienced with distributed work. Consequently they learn easily how to communicate frequently, to start tasks promptly and to disclose personal information. To sum up, they know how to build effective norms and routines to be productive in this context. 
The development of the Linux Kernel (directed by Linus Torvalds) provides an excellent example of how volunteer programmers distributed worldwide have been able to develop an extremely complex operating system. The list of successful Open Source projects is now quite long and that published in The Independent measures the most successful in terms of the number of users (see Table 2).
It is not surprising that private organizations are studying how they could apply this ‘free’ distributed intelligence model for their own purpose, though in that context issues related to intellectual property rights are a concern (Kogut and Metiu 2001).
	Open Source Projects
	Type of application

	Wikipedia
	Online Encyclopaedia

	Open Office
	Office Suite

	FireFox
	Internet Browser

	Bittorent
	File-sharing

	Gimp
	Image Manipulation Program

	Apache
	Web Server system

	MediaWiki
	Collaborative Document system

	Xvid
	Compression Codec

	SourceForge
	Open Source Software development website

	Dyne:bolic
	Multimedia Focused Live CD Distribution

	Outfoxed
	Internet Movie

	pHpBB Bulletin Boards
	Virtual Bulletin Boards


Table 2. Most successful Open Source Projects (*http://www.independent.co.uk/news/media/open-source-website all-change-on-the-internet-522183.html

4. Conclusion
Virtual teams today face the same issues as many organizations experienced centuries ago. Indeed, they still try to answer the same question: how can we manage the distance (geographical, temporal and social) between dispersed team members? The issues identified from our review (trust, knowledge sharing, coordination, effectiveness, shared identity, shared context and cultural boundaries) are all related to communication between members over distance. 
However, thanks to technological advances (mostly internet-based) and to the specificities of their participants (individual and socio-organizational factors), IT/IS Open Source communities seem to have found a path to solve many of the classic challenges. Wilson et al. (2007) suggest that ‘perceived proximity’ explains how some groups of people geographically dispersed but highly inter-connected succeed to produce and cultivate a shared identity and a shared context even if they never meet physically. Their findings deliver important implications for project managers. By introducing an OB dimension to our investigation, we have shown the potential of a multi-disciplinary perspective compared to the classic IS/IT perspective. 
This paper is a part of research in progress addressing the issue of worldwide ERP implementation for foreign firms in China. We have identified the distributed work dimension as one of the key elements enabling us to predict the success or failure for such multinational projects.
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