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Abstract

Many multinational corporations (MNCs) have invested heavily in knowledge management systems and practices to improve competitiveness. Apart from the importance of creating new knowledge (e.g. innovations), the leverage of existing knowledge is of central interest since its reapplication improves effectiveness and efficiency. This paper examines how easily the individual employee can retrieve information stored by a colleague working in a potentially far-distant organizational unit. Many researcher argue for the essential importance of proxy environments and strong ties between actors in knowledge transfer, and a community of practice is one medium providing such conditions. We ask here whether communities of practice can be replicated in a virtual context, thus facilitating information retrieval. A case study of Computer Sciences Corporation (CSC) supports our theoretical discussion. It shows that the company negotiates the problem of absent context by using its computerized knowledge management system to establish virtual communities of practice.
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Introduction

Much work in knowledge management focuses on developing new knowledge. However, multinational corporations in particular face an additional problem: how to exploit existing knowledge. This is especially important since knowledge acquired at one site may be beneficial to others (Buckley and Carter, 2002; Cohendet et al. 1999; Dunford, 2000; Olivera, 2000) but also because untransferred knowledge has little value (Teece, 2001).  Problems associated with knowledge transfer from one unit to another can be divided into those of input and output (see figure 1). The input problem occurs when employees do not know that their knowledge is valuable to others. It may also arise if they do not know how to encode and transfer it. Another reason is simple lack of motivation. Output problems are associated with information overload and decontextualization. Search processes can be complex since the individual MNC employee deals with a tremendous level of information (Bowman, 2002; McDermott, 1999; Yang et al. 2002). Such an amount leads to asymmetric distributions of knowledge, and also to uncertainty (Becker, 2001). Most firms have therefore invested heavily in computer systems that allow employees to search more accurately for relevant information. Problems arise when information is removed from its context and loses some or all of its meaning. Employee socialization resulting from physical proximity facilitates contextualization, allowing transfer of complex and tacit knowledge (Cohendet et al. 1999; Granovetter, 1972; Hansen, 1999; Nonaka and Takeuchi, 1995). However, MNCs – with operations spanning the globe – do not benefit from this. Furthermore, impersonal information technologies can complicate knowledge transfer (Huber, 1991), though computer-mediated communication may also see groups established on the basis of common interests. Examples are programmers and software users with their own advice sites. Whether or not computer-mediated communication builds or prevents strong relationships is open to question (Ahuja and Galvin, 2003). Some surveys speak positively of electronic media’s potential in this respect (Carlson and Zmud, 1999; Walther, 1995).
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INSERT FIGURE 1 ABOUT HERE 

-------------------------------

This paper focuses on the output problem of information retrieval. We will ask if virtual communities of practice can improve information retrieval processes by negotiating problems of overload and context. To answer this we first define both “information retrieval” and the concept of a virtual community of practice.

A case study of Computer Science Corporation Denmark (a subsidiary of the CSC Corporation) supports our argument. It focuses on the consulting industry where companies often emphasize the importance of knowledge management practices, recognizing knowledge to be their employees’ core asset (Alvesson and Kärreman, 2001; Hansen et al. 1999). In the consulting industry, the most valuable knowledge originates from client assignments (Sarvary, 1999). Consultants often move into a new area of business activity by beginning a relationship with a new customer. The consultant will therefore need to retrieve information which is either unfamiliar or having a nodding acquaintance with: joining the virtual community of practice – as we advocate – facilitates the searching for and decoding of what is required.

The Information Retrieval Process

Information retrieval is only one part of an organization’s knowledge system. Retrieval takes place after information acquisition, codification, and storage but before its transfer and (re)application (Alavi and Leidner, 2001; Holzner and Marx, 1979; Krippendorff 1975; Pentland, 1995; Stein and Zwass, 1995): it begins when an individual requires information stored in the organizational memory in order to meet a specific goal (a consultant meeting a client’s request for example). Krippendorff (1975, p. 19) defines retrieval as “processes by which information is reconstituted or reconstructed and made available,” using the example of “reading documents for what is encoded in them.”

This study takes information retrieval to be a two-fold process that starts by identifying specific, relevant information stored in the organizational memory and continues with its decodification. Though these two stages are related, we focus on the second: how can the MNC employee decode written information stored by a colleague working in a distant organizational unit, when this distance often creates a contextual gap?

If we are to fully understand the retrieval process, we first require clarification of what “information”, “memory” and “codification” each mean. Normally, distinctions are made between data, information and knowledge. Zack (1999, p. 46) provides the following definition: “Data represent observations or facts out of context that are, therefore, not directly meaningful. Information results from placing data within some meaningful context, often in the form of a message. Knowledge is that which we come to believe and value on the basis of the meaningfully organized accumulation of information (messages) through experience, communication or inference.” This indicates a hierarchy of complexity with knowledge at the top: as such, it is hardest to retrieve. It can also be argued that knowledge is person-specific, meaning only information that will (hopefully) be knowledge to its retriever can be transferred.

Memory refers to all information-storage media, encompassing a varied range of concepts beginning with the “individual brain”, including “routines and learning practices” and ending with documents and databases, etc. The act of retrieval depends on the particular medium used for information access: our paper’s focus is on the retrieval of knowledge from the shared pool of available written information that is the MNC organizational memory. Recorded information is encoded by the employee responsible for its storage, and then decoded by the retriever. Loss occurs if encoding and decoding functions are not invertible, since information is specific to time, actor characteristics (sex, age, social position) and also the context in which it is stored or retrieved. Regular communication diminishes distance between encoding and decoding: this can be face-to-face or virtual, where past interpretations may in fact be documented (Krippendorff, 1975).

Absent context affects information transmission between the stages of encoding and decoding (Alavi and Leidner, 2001). To understand recorded information the retriever needs some kind of “codebook”. However, this usually exists for a particular community of individuals and is therefore difficult for an outsider to decode. As Cowan et al. (2000, p. 225) write: “what is codified for one person or group may be tacit for another and an utterly impenetrable mystery for a third.” To fully understand accessed information, the retriever often needs the original informant for decodification (either retelling or providing contextual background). However, this potentially helpful informant may either have left the firm or be unknown to the retriever (Alavi and Leidner, 2001).

Communities of Practice

In a community of practice, an informal group of people sharing common concerns or expertise strengthens its bonds through ongoing interaction (McDermott, 1999; Wenger and Snyder, 2000; Wenger et al. 2002). The group aims to develop practices and domains of knowledge with a unique perspective. Each community member has a unique identity and finds a unique place in the group (Wenger, 1998). Possession and contribution of information are distributed asymmetrically, though information is available to all members. This shared knowledge pool lets the individual work without having to know everything (Brown and Duguid, 2001; Wenger, 1998): the group nevertheless aims to engender those learning processes that enhance individual competency (Brown and Duguid, 1991; Lave and Wenger, 1991).

A community of practice has a flexible structure with no precise termination date. Numbers and intensity of participation fluctuate as people move in and out, but the group normally includes tens or even hundreds: though only a few take social and intellectual leadership (Lesser and Everest, 2001; Wenger, 1998; Wenger and Snyder, 2000). Participants seldom pursue an agreed, shared end goal, being connected instead through joint interest in a particular topic. Evolving without constraint of authority, the group is self-organized (Creplet et al. 2001; Lesser and Everest, 2001). Unlike informal networks of people who share information and build relationships, the community of practice focuses on something specific (Lave and Wenger, 1991; Nonaka et al. 2001). Furthermore, its informality and focus on knowledge-building and sharing distinguishes it from formal workgroups and project teams that concentrate instead on final products or services. However, it is the early studies that assume communities of practice form spontaneously: more recent work describes far more management-governed processes (Soo et al. 2002; Storck and Hill, 2000; Swan et al. 2002). An example of this is the  “epistemic community” where members accept the presence of a procedural authority urging fulfillment of a specified goal (Cowan et al. 1998; Creplet et al. 2001).

Personal and social relationships within the community are essential to sense-making processes. The concept of “social capital” is useful in this context as it helps us understand the value of the resources that are embedded in the network of relationships extending from a particular individual or social unit (Burt, 1997; McElroy, 2002; Nahapiet and Ghoshal, 1998): additionally, “social capital” expresses the sense of trust that develops from inter-personal connections. Access to “well-known” human resources eliminates the random element in finding and developing a relationship with an expert that provides the shared context and common codes for information retrieval.

Virtual Communities of Practice

MNCs usually establish “Intranet” as an essential part of their knowledge management system: a replication of Internet technology that uses a firewall to prevent external access (Boettcher, 1998; Bowman, 2002). Intranet allows establishment of discussion forums where the retriever taps into written database documents – describing, for example, best practice – and subsequently has the opportunity to discuss their reapplication with the original creators (Zack, 1999). The database results from a reification process – such as making a record from tacit knowledge – but also the production of abstractions, tools, symbols, stories, terms and concepts from social relationships that makes information understandable to the retriever (Wenger, 1998). The combination of narratives or storytelling techniques with the use of boundary objects as documents (Boland and Tenkasi, 1995) therefore makes the virtual community of practice useful for retrieval processes. Sharing context is decisive, as Wenger (1998, p.74) writes: “Given the right context, talking on the phone, exchanging electronic mail, or being connected by radio can all be part of what makes mutual engagement possible.” 

The need, therefore, for physical proximity when retrieving even complex information is open to question (Wenger et al. 2002): in fact, some communities are connected primarily by e-mail networks (Wenger and Snyder, 2000) and overcome spatial distance by using collaborative groupware technologies (McKnight and Bontis, 2002). Members of “on-line communities” feel part of a larger web of relationships in which there are ongoing exchanges of commonly-valued things together with long-lasting, maintained interactions and a developing shared history (Figallo, 1998). On-line communities not only offer the possibility of information exchange, but also enable people to socialize (Preece, 2000). The computer system thus supports and mediates social interaction, facilitating a sense of togetherness. 

There is a limitation, however, concerning the difficulty of virtually establishing strong ties between actors (Preece, 2000), since these are often founded on initial face-to-face meetings that are then later maintained virtually (McDermott, 1999). Rather, computer-mediated communication supports existing ties whether weak or strong (Pickering and King, 1995; Preece, 2000). Establishment of new on-line weak ties typically results from newsgroup and chatroom participation, often organized around specific topics or demographics, and not necessarily involving proxy social relationships (Kraut et al. 1998). 

This highlights the issue of whether or not the lack of intimacy in on-line relationships hinders the retrieval processes that are otherwise characterized by frequent, long-lasting voluntary information transfer, where both partners are willing to develop companionship and acceptance of mutual needs (Wellman and Gulia, 2000). Different methodologies suggest it is possible to build close on-line social relationships, but with asynchronous and necessarily verbal information this is more difficult and time-consuming to achieve (Walther, 1995). However, other surveys indicate that group newcomers readily participate actively in on-line groups because the medium affords greater anonymity (Ahuja and Galvin, 2003). 

Virtual Communities of Practice and Information Retrieval

In the “real” community, common sense is created through mutual engagement is negotiated through participation in social networks. Giving the retriever appropriate historical and social contexts assists the group’s information-decoding processes. Relationships become idiosyncratic, and meaning is based in a detailed, complex and embedded shared understanding (Wenger, 1998). As such, information travels fast within real communities and is readily accessible to other members (Brown and Duguid, 1991). Over time codification practices improve and stable communication practices are foreseeable, since individuals learn who might help decode given information (Brown and Duguid, 1991; Lave and Wenger, 1991). Legitimate access is particularly important to newcomers if they are to understand contexts, learn how to engage with the group and establish who its members are, the extent of their skills and knowledge, and how easy they are to get on with (Wenger, 1998).

Because of these concerns, the virtual community’s efficacy as an information-retrieval medium is doubtful. We must ask whether the lack of geographical proximity, the difficulty in building strong ties and general rootlessness of social relationships combine to severely hamper codification processes. Communities of practice normally rely on social capital rather than on technostructures (Alvesson and Kärreman, 2001). The distance between scattered groups means people do not meet by chance and face-to-face contact is rare. No informal social networks emerge: participants remain in separate cultures representing organizational units that possess different capabilities. In this situation trust is unlikely to develop (Wenger et al. 2002). However, scientific communities offer a contrary example: for centuries they have established new paradigms despite the disadvantage of distance (Kuhn, 1962). Their use of conferences, sabbaticals and virtual communication as sense-making media (Pickering and King, 1995) leads us to ask whether any opportunity to establish common sense through mutual engagement can overcome problems such as the lack of geographical proximity (Wenger, 1998).

Scientific communities have existed for centuries and thus do not necessarily depend on modern information technology (IT) (Price and Beaver, 1966), but such media still offer new opportunities for information retrieval. Their use raises the frequency of contact between individuals and generally increases opportunity for dialogue. A preferable, cost-efficient instrument for information exchange over geographical distance (Huber, 1991), IT links units and individuals, standardizes information flow (Bowman, 2002; Ensign, 1998) and helps build repositories of codified knowledge (Constant et al. 1997; Pickering and King, 1995; Purvis et al. 2001). In fact, by using databases, more people – or at least their written documents – serve the individual as information sources. MNC computer networks present the opportunity to ask (a large number of) strangers for advice and people can respond without having to know their colleagues. Such networks connect those who do not enjoy physical proximity, shared histories or demographics.

Telephones, faxes, letters, etc. have supported scattered communities of practice for some time. However, in terms of retrieval and application of stored information, IT  is unique: it offers direct, simultaneous access to the written document and its author, together with related database entries.

The Empirical Case Background

In 1959 two young computer analysts, Roy Nutt and Fletcher Jones, founded Computer Sciences Corporation (CSC). The first software company, CSC went public in 1963 and in the following year was listed on the Pacific and American stock exchanges. CSC began by developing assemblers for computer manufacturers and the firm soon became an important software developer. In 1964, CSC’s focus switched to serving users rather than computer manufacturers. Meanwhile servicing US federal government created further growth. In the mid-1980s, when federal contacts accounted for 70% of sales, CSC began diversification into the commercial sector: for example, system integration was added to the service portfolio. In the 1990s CSC entered the IT outsourcing market. Today the firm offers services within three areas of consulting: strategic use of information technology, system designs and integration, and outsourcing. CSC’s consulting also includes other areas of business activity such as knowledge management. CSC has concentrated its services on the following industries: aerospace and defense, chemical, communication and high-tech, consumer products, financial services, government, health services, and retail. Among others it develops software tools to assist defense intelligence analysts (Lang and Burnett, 2000) as well as search technologies in the healthcare sector (Carbone, 2002).

In 2002, CSC operated in 23 countries, generating annual sales worth USD 11,426 million and a net income of USD 344 million, employing 90,000 people worldwide. 63% of sales are in the US, and currently the commercial sector accounts for 75% of sales. The company ranks 181 on the FORTUNE 500 list. As a result of outsourcing and acquisitions, over 38,000 employees have joined CSC: in the period from 1986 to 2001 it acquired 85 firms worldwide.

Our focus unit, CSC Denmark, was founded in 1996 after the acquisition of government-owned Datacentralen, which offered IT solutions to the public sector. Later, e-Huset and Scandichealth were also acquired, and today CSC has 1,700 employees in Denmark. In 2001 company turnover was DKK 1.545 billion (approximately USD 200 million). The Danish unit currently divides activity into four categories: consulting, system integration and outsourcing to large public and private firms and small and medium-sized firms respectively, and IT solutions to the health sector. 

Research Methods

Eight interviews with managers and employees from various CSC Denmark departments centered on company knowledge-management practice. At least two researchers and between one and four respondents were present at each. All interviews were taped, transcribed and approved by participants. After the interview respondents completed a semi-structured questionnaire tailored to their particular job specification. In addition, two workshop sessions were held where initial drafts of this paper were presented and commented on. Two respondents read the final version, after which the case description was modified. Additional information came from the company website and internal documents. The company has now released the case study.

CSC’s Knowledge Management System

A multinational consulting firm with scattered subsidiaries, CSC began to take a global focus on knowledge management in 1996. The introduction of its knowledge management system aimed to ease information overload and make time for fresh creative solutions for clients that avoided reliance on existing practice. CSC has concentrated on developing an IT-based knowledge management system: from any desktop, every employee can access the organizational memory. In our study, this took the form of written database-stored documents (such as records of best practice), project abstracts, as well as the more collaborative environment in which social capital plays a role, as exemplified by the open requests to several technological competence groups and participation in virtual communities of interest.

CSC Portal is the global knowledge management system that from 1. august 2001 has united the corporation’s knowledge workers, processes, and IT infrastructure. It provides access to: seminars and workshops, contact and qualification information for company experts and practitioners, technical presentations, technology trend reports and award-winning programs, sales materials, presentations and proposals for business development, CSC project histories, client information, competitive analyses, and over 1,600 computer-based training courses. The foundation for stored information is an Oracle Database. Information comes from employees, clients, and from the external environment. In February 2003, there were 61,115 registered users and 174,289 assets published in the portal system. The 61,115 users should be seen in proportion to the number of 90,000 employees. Further, a recent survey showed that only 67% of the registered users had used the portal system within the last month. 

The knowledge management system builds on the principle stated by one interview respondent that “every knowledge worker should have one place to go to work virtually.” CSC Portal provides such access: an Internet-based platform with various functions including database access, interactive space and personal storage. The goal is to develop a “single point of entry” portal from which all company information is accessible, including all regional project portals as well as regional and even local Intranets. One example of a regional Intranet is Scandinavia.

CSC Portal consists of three different collaborative spaces: projects, organizations, and communities. These can be reached from an individual homepage. The individual sub-portal may offer Internet access, a diary, internal newsletters, a document database, and addresses, etc. as designed by the individual. This facilitates knowledge-sharing for employees working in IT, sales, etc. Project and subject sub-portals are virtual-based communities of interest: the first is management-designed while the latter is interest-driven.  

As part of its knowledge management strategy CSC has also started projects that can be seen as formal attempts to develop social capital. An example is CSC´s Annual Technology and Business Solutions Conference, held annually since 1991 with the participation of company employees, partners and clients. A three-day event, the conference offers over 100 sessions on different topics. Generally management also supports personalization strategies like workshops or seminars, project groups and training courses. Additionally, several divisions of CSC use video- and teleconferencing for cross-border communication. Mostly senior management uses these tools, since they must often communicate internationally: for example, Scandinavia’s divisional knowledge managers coordinate activities weekly. 

Information Retrieval in CSC’s Virtual Communities of Interest 

We need to learn from each other. The overall board has acknowledged that years ago – but how to do it was a different matter (interview respondent)
Essential to CSC Portal are the so-called “interest communities”. These are groups of employees possessing complementary knowledge who share interest in particular organizational processes, practices or problems. Members contribute and access documents to and from a shared database and can get assistance from colleagues anywhere in the world. 698 communities were registered in February 2003. These range in size from just a small number to hundreds of members. Some communities arise from work like project management, network security, customer relationship management or e-commerce, while others develop within particular groups of employees such as project managers, e-business workers or architects. Communities may share subjects but be based in different parts of the world. With CSC Portal, employees can readily join, visit or leave a community. Until now the company has not deliberately managed this, relying instead on individual interest in joining specific communities. However, top-level management will in future have a greater role in the establishment and control of communities: in addition, all new voluntary communities will have to be authorized. 

Another part of the collaborative spaces is Project-oriented, which are groups established by a superior and pursue a specified goal. 680 projects were registered in February 2003. Each member of a project has a particular clarified purpose and knowledge transfer depends on explicit agreement. Project communities are not open to all and consist of only a few management-selected members: it is not possible to join voluntarily. All information is confidential and access is denied to employees outside the group. Community groups are subject-oriented, driven by particular concerns and guided by a small number of passionate individuals. Their goals are unspecified: individual contributions vary, influenced to some degree by the desire to build social capital. All employees can join and information is open to all. Finally, the policy of organization groups is situated between those of other types: as with projects, their members are selected. However, not all their information is confidential. 157 Organizations were registered in February 2003. 
Whatever its particular focus, a community of interest aims to bring CSC employees together so that they can share experience and expertise. As Ralph Miller states on the company website, “you’ve got the contacts, you’ve got the networks and you’ve got the information that you need.” CSC’s employees informally grade and rank its virtual communities: one respondent claims: “twenty to thirty of the communities are more prestigious to join because they have some of the company’s highly-esteemed experts.” Experts are often involved in research and publishing, or may have many hits in the corporate database.

This paper asks whether virtual communities of interest or practice are effective for information retrieval. To quote one respondent: “You can have feedback from people around the globe, which is nice. They also enable us to offer better services to our customers since they provide a broader view: the arguments are better.” While searching for knowledge, a consultant can request assistance on an open Intranet homepage. However, requests in a virtual community bring more detailed answers when carried out through the open homepage. According to Chander Ramchandani, a knowledge community member, communities are effective: on the CSC website he says that “someone comes up with an idea and someone else picks it up and improves it. We go back and forth with these ideas until they enhance and improve our knowledge base. This is very effective.” 

This back-and-forth process is fundamental to information retrieval since it is often the case that limited searching of a database fails to produce full codification and understanding. Another respondent stated that foreign, unknown information transmitters are contacted by e-mail. Only rarely is there no response: at the very least, the query is referred to a specialist. Usually several e-mails are followed by telephone conversations for information retrieval. Absence of such follow-up communication can lead to the danger identified by one respondent: “Some employees think it is just like going into a Boeing 727, switching on autopilot and applying it to the client. Projects have been seen to go down due to this and it is a real challenge to ensure it doesn’t happen.” As such databases often must go hand-in-hand with social capital if information is to be retrieved effectively. We can see that this is the case by examining the typical workflow of a consultant receiving a new client assignment (based on independent statements from three respondents). The consultant first searches broadly using the portal: this does not automatically lead to communities, but rather to experts as the relevant names are found in various documents. Accessed information is often complex, very long – up to 300 pages – and context-specific. Direct contact with its author or the consultant’s personal contacts within the global network can identify relevant chapters in the document and facilitate codification. Next comes a search for the most appropriate on-line community.

Joining a community of interest brings about codification opportunities: authors or other relevant experts may be identified and contacted by mail or phone. It is apparent that CSC has developed a corporate culture where it is acceptable to contact strangers for the purposes of codification: it seems issues of trust present no obstacle to information transfer. One respondent said: “It is a very open and friendly organization – you just pick up the phone and call people around the world.” Trusting unknown colleagues demonstrates professionalism: another respondent says, “you can be certain of the quality of fellow employees’ work, as you expect that your associates commit themselves to their task in a professional manner. Documents that seem sloppy are immediately sorted out.” The screening phase referred to here is decisive for later processes of retrieval. Not only are poor-quality documents improved, but also seemingly relevant information where the decoding distance between the transmitter and the receiver is too high. Since the knowledge retriever knows codification processes will only take place virtually, they can immediately improve documents that may otherwise have been used in a proxy environment. This may be why one respondent states that “social capital is important for retrieval but not decisive. Though it does help to know people’s background when codifying their texts, this knowledge comes at a later stage in a purely virtual network.”

To conclude, being part of a community over a period of time aids creation of meaning. This corroborates Wenger’s claim that common sense is achieved through mutual engagement (1998). As a CSC employee states: ““Parts of our databases, especially the process documents, enable employees to interact more efficiently. 

Conclusion

Our theoretical argument and case study suggest that virtual communities of practice do indeed contribute to effective and efficient knowledge retrieval. Virtual communities of practice grant compensatory opportunities to internationally-operating corporations that cannot develop face-to-face contact between employees. As we have shown, virtual communities overcome information overload by allowing members to find short cuts through the mass of data. Virtual communities can also restore context where it is missing from information. However, virtual communities of practice are not the only solution to the knowledge retrieval problem: they should be supplemented by face-to-face meetings. The relative importance of these two mechanisms should form the basis for further research. There are two problems attached to virtual communities of practice. First, respondents indicate the danger of strictly following advice given and failing to further develop ideas. At worst such practice offers clients a “one size fits all” solution. This is not sustainable in today’s competitive markets and thus disadvantages the firm involved. The other problem relates to the failure to use a given electronic structure. Some communities are more active and productive than others, showing that the existence alone of a virtual community is no guarantee of efficiency. Motivation is necessary to be an active community member, and this may be lacking when communities are not self-organized but instead management-established. Such problems can, however, be addressed and solved. It should be clear from our discussion that virtual communities of practice can be effective tools for knowledge management and that they should, therefore, be promoted by firms for their technical and motivational benefits.
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Figure 1: The knowledge transfer process
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