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INTRODUCTION

Managing knowledge is not a new idea. Although the term “knowledge management” is a recent introduction into the corporate lexicon, the concept is by no means exclusive to the 1990s.  The underlying concepts of knowledge management, such as collaboration, exchange of ideas, communication, and so on, have always been present in organisations. Spontaneous, unrestricted knowledge transfer is vital to business success and the transfer of knowledge occurs within organisations whether the process is managed or not.

In large, decentralised organisations, knowledge is constrained by organisational, cultural and physical barriers. In such cases, the transfer of knowledge is localised and fragmentary as mechanisms for accessing distant knowledge resources are poor or non-existent. A traditional solution is the corporate librarian or other broker, who presides over a repository of knowledge and is aware of expertise across the organisation.  However, this role may be unable to meet the modern demands of knowledge management, or obsolete if the management of knowledge is to become part of every employee’s job.

Research and Development (R&D) is one example of a knowledge intensive organisational environment where the transfer of knowledge has critical importance. To be competitive, an organisation has to make innovative use of the knowledge created and accumulated by R&D activities, and share it across the rest of the organisation. This paper presents a case study into knowledge transfer within a technical enquiry centre of an R&D unit in an international steel company. The operators of this service acted as knowledge brokers facilitating the transfer of knowledge between different parts of the company, and between the company and its external customers. It is important to understand how the individuals operating this service used their experience and intellect to construct a “knowledge network” for problem solving.  This paper provides a detailed discussion of the dynamics of knowledge transfer involved and an analysis on the range of knowledge resources utilised.

Finally, the paper presents an example of how a knowledge intensive environment can be supported by innovative use of the Internet environment. The Virtual Science Park (VSP) (Dew et al, 1995; Leigh et al, 1996), based at the University of Leeds, provides an ideal testing platform for supporting the role of the enquiry centre.

BACKGROUND

There are many different approaches to defining knowledge (see, for examples, Van Kroghs et al, 1996; Davenport and Prusak, 1998; Earl, 1994). The most pragmatic definition is that knowledge is derived from individuals transforming data and information in a processing hierarchy that enables action (Wilson, 1996).

A distinction is made between explicit and tacit knowledge (Polyani, 1966; Nonaka and Takeuchi, 1995). Knowledge can exist in explicit form as books, documents, emails, and other structured media, which share many of the characteristics of information. However, explicit knowledge is value-added by the tacit experience and learning of its user. Hence tacit knowledge is the accumulated practical skill and expertise of an individual (von Hippel, 1988), typically regarded as the knowledge that resides in people’s heads, or their “know-how” (Kogut and Zander, 1992). Explicit knowledge can be codified and stored in a system, yet tacit knowledge is less tangible.  An individual is not necessarily aware of what they know: “we know more than we can tell” (Ponalyi, 1966).  Only in the context of a question will a person be able to provide an answer.  As Nonaka and Takeuchi (1995) observe, an organisation cannot create knowledge by itself; new knowledge originates from the tacit knowledge of individuals. The fundamental difference between the two types of knowledge, tacit and explicit, and the dynamics between them create interesting challenges in knowledge management.

Knowledge Transfer

Tacit and explicit knowledge are often treated as separate entities, but it is unlikely that a piece of knowledge will be exclusively explicit or tacit. Knowledge can exist in both forms simultaneously throughout an organisation.  For example, a new employee wanting to know the resilience of steel grade X to chemical Y can refer to a technical report or ask the advice of a colleague who knows from experience.  This knowledge exists both explicitly and tacitly in different parts of the organisation, yet may move between individuals or different explicit forms, or both. For example, the author of the technical report makes their tacit knowledge explicit when they write the report; knowledge articulated in this way becomes accessible to the rest of the organisation. If the new employee chooses to read the report, he or she will reverse the process, making explicit knowledge tacit. The idea that knowledge customarily changes form is important.  Knowledge transfer occurs routinely within organisations.  Knowledge is not static, but fluid; it is absorbed by individuals who interpret, modify and use it for their own purposes.

Knowledge transfer has two parts (Davenport and Prusak, 1998): transmission (sending knowledge to a recipient) and absorption (assimilation and use of knowledge by recipient). If absorption does not take place, knowledge cannot said to have successfully transferred. Making knowledge available or improving access to it does not guarantee absorption or even that knowledge will be used.

The equation for knowledge transfer is as follows:

Knowledge transfer = Transmission + Absorption (+ Use)
Nonaka and Takeuchi (1995) identify four ways in which knowledge transfer can occur.  These do not take place in isolation, but are part of a “knowledge spiral” in which organisational knowledge transfer is a continuous and dynamic interaction between tacit and explicit knowledge.

Tacit ( Explicit (Externalisation)

This is the process of making tacit knowledge explicit through written language.  A technical report is an example of externalised knowledge, where tacit knowledge has been articulated into explicit knowledge.  If the operator of the technical enquiry centre adds the solution to an enquiry to a best practice database, this tacit knowledge would be externalised.

Explicit ( Explicit (Combination)

This is the process of consolidating multiple sources of explicit knowledge into new explicit knowledge.  If the operator were to use several technical papers to produce a response to an enquiry, he would be demonstrating the process of combination.

Explicit ( Tacit (Internalisation)

This is the process of deconstructing explicit knowledge into tacit knowledge.  This typically describes the way in which we “learn by doing”.

Tacit ( Tacit (Socialisation)

Most routine is the method of socialisation, the process of discussion, observation and shared experience that leads to the creation of new tacit knowledge. Socialisation describes a collaborative way of working, usually with an informal feel, or completely casual approach, such as the water-cooler scenario where employees will meet at random and fall into discussion of work related issues. Other common examples include job training, brainstorming sessions and meetings.  Socialisation is the process of individuals interacting, sharing experience, technical skills and mental models. An casual dialogue between operator and enquirer may exchange background knowledge to the enquiry. 

Knowledge Networks

The transfer of knowledge takes place within the boundaries of an internal knowledge market (Davenport & Prusak, 1998) based on trading between knowledge buyers, sellers and brokers. Knowledge buyers seek assistance with a problem they cannot resolve themselves. This is more than a search for information, but a request for the insight, judgement and experiences of their colleagues.  Knowledge sellers have a reputation for expertise in some area, and are willing to share what they know. Knowledge brokers make connections between buyers and sellers, either person-person or person-resource. A knowledge broker spans organisational boundaries and has experience of enterprise wide resources and expertise.

Knowledge is transferred around organisations via “hard” networks, such as formal managerial structures and computer networks, and “soft” informal networks, such as ad hoc socialising and casual discussions between employees (Davenport & Prusak, 1998). Although the term knowledge management implies an emphasis on establishing formal networks for knowledge transfer, it is the facilitation of informal networks that is often the essential element. Informal networks are likened to the “central nervous system” of an organisation (Krackhardt and Hanson, 1993). These are the complex web of relationships that employees form which typically cut across formal organisational structures. 

Krackhardt and Hanson (1993) identify three types of informal network that will be maintained on an individual level:

· Advice – colleagues depended upon to solve problems and provide technical information.

· Trust – colleagues relied upon to share politics and be supportive in a crisis.

· Communication – colleagues with whom work related discussion occur most.

Knowledge is transferred across these informal networks based on a set of personal criteria, such as proximity, trust and reputation. In particular, reputation is often used as a proxy for quality. In order to evaluate the trustworthiness of knowledge, the status of sender is used as a quick measure of quality. Some knowledge management initiatives have attempted to artificially recreate this form of knowledge transfer by means of knowledge fairs or corporate picnics (Butler Group, 1999), yet social links are most effectively formed as a natural by-product of individuals working together.

Knowledge transfer is linked with the parameters of velocity and viscosity (Davenport & Prusak, 1998).  Velocity refers to the speed with which knowledge is disseminated within the organisation; viscosity describes the richness of the knowledge that arrives, or how much is actually absorbed and used.  Knowledge that is transferred by means of a long apprenticeship has a low velocity, proceeding over a period of several years, but a high viscosity, as the recipient will absorb a significant amount of knowledge.  Accessing on online document has a high velocity - computer networks excel at enhancing the velocity of knowledge – but a potentially low viscosity, the recipient may not absorb much knowledge. Velocity of knowledge is related to the proximity of the source. Viscosity of knowledge describes the perceived quality of knowledge or the trust the recipient places on the source. 

The networks for knowledge transfer can often be seen when analysing the search strategy of an individual. When faced with a problem-solving challenge, an employee might need to draw on the knowledge resources residing at disparate locations throughout an organisation. Each employee will possess a personal map of the knowledge network; they will know the details of their expertise plus the individuals with whom they regularly trade knowledge. The employee deploys a personalised search strategy to navigate their map of the knowledge network to locate appropriate resources. There may be more than one route to take and hence the issues of velocity and viscosity (proximity of knowledge versus quality) are relevant.

For example, a programmer developing applications has a technical problem. The quickest way of finding a solution would be to ask someone who knows the answer, especially if that someone is in the same location. As Davenport and Prusak (1998) observe, we are more likely to ask the people closest to us first. This type of social knowledge transfer is typically the quickest method. A longer delay will be involved if the programmer has to email a colleague in another part of the organisation, or post the question on a bulletin board. If there were no one who could help immediately, they could attempt to find the answer in some explicit form, such as a programming manual or on-line help facility. The latter also has the advantage of close proximity and therefore likely to be consulted first. If the answer still cannot be found, the answer could be found by visiting a relevant web site or newsgroup, although this may involve a long search. Alternatively, the programmer could attend a training course. This would be the method with the slowest velocity, but perhaps the greatest viscosity, as the programmer would “learn by doing”. 

It is possible to illustrate the search strategy described by plotting the various methods of knowledge transfer on the chart in figure 1. Individuals will have idiosyncratic search strategies that must be accommodated. For example, a novice programmer may prefer to ask colleagues before consulting technical material. An expert programmer, on the other hand, may consult technical material first.

THE DOMAIN OF STUDY

The case study is based on an eight-month investigation of a technical enquiry service, the Avesta Sheffield Technical Advisory Centre (ASTAC), based within the research and development division of Avesta Sheffield, a producer of stainless steels.  Avesta Sheffield is a large, heavily decentralised organisation with production facilities in Sweden, the UK and the USA. ASTAC represented a significant repository of firm-specific metallurgical knowledge within the organisation. Its primary purpose was to dispense this knowledge to UK production units, but also had a secondary role of assisting external customers and suppliers. 

ASTAC was available via a telephone and fax service operated by two full-time metallurgists. The majority of enquiries were received by telephone, despite this part of the service being available for 

only a limited number of hours. Most enquiries were of a routine technical nature regarding product information, material selection and after sales maintenance.  The ASTAC operators relied on their own tacit knowledge of metallurgy plus a small number of key explicit resources to answer enquiries.  Demand for the service was high and time had to be protected for researching answers to the more complex queries. The service made only a minimal use of IT to record enquiry details.

Figure 1. Search Strategy of a Novice Programmer
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ASTAC was the quickest or only method of gaining access to technical knowledge for many employees within Avesta Sheffield. The operators regularly complained of stressful working conditions caused by the volume of enquiries received. The explicit knowledge resources were not adequately accessible or available electronically.  Many enquiries required the operator to perform manual searches which were time consuming and prone to error or omission.  In addition, any request for written solutions required manual effort to reproduce pages from publications plus forwarding by fax or post.

ASTAC was overly dependent on the knowledge and experience of its operators. In the event of staff absence or departure, the service would be severely compromised.  The consistency of the service was therefore difficult to maintain.

The situation at ASTAC presented an interesting and rich domain for investigation into knowledge management issues and the possible use of ICT to relieve the stress and workload of its operators. In some ways, ASTAC demonstrated the handling of organisational knowledge before the term knowledge management was introduced in the 1990s. The ASTAC operators represented the sole broker to an important repository of technical knowledge. They also undertook the task of passing information to the relevant business units if an enquiry was a potential sales lead.
Role of Internet Technology

Many organisations have now developed ICT infrastructures such as intranets or extranets to allow employees to share and manage resources (Skyrme, 1998; KPMG, 1998).  Web technologies have enabled the concept of knowledge management on an enterprise-wide and global scale.  This is reminiscent of the original purpose of the web: to provide shared access to technical knowledge. Projects have started to appear, which try to push the capability of the Web even further (Eisenstadt & Vincent, 1998).

The ASTAC service would benefit by adopting a web based solution to alleviate its current overload and widen the channel of knowledge transfer.  A corporate intranet (for employees in other business units) or an external internet service (for customers and suppliers) could provide explicit knowledge resources without the need to go through an enquiry operator. The velocity of knowledge transfer would be much improved as this bottleneck is removed. Enquirers would receive knowledge in an explicit form rather than as bot tacit and explicit instructions. By relieving the operators of the workload generated by routine enquiries, the viscosity of knowledge transfer in more complex enquiries can be improved, as the operators would have more time and resources at their disposal. 

Virtual Science Park

The University of Leeds Virtual Science Park (VSP) is a unique integrated computer environment which provides access to heterogeneous information and knowledge resources in order to facilitate the transfer and exploitation of science and technology and to aid distance learning. It is an example of innovative web-based solution for knowledge transfer. Within the Virtual Science Park, a building metaphor is adopted and its virtual space is divided into leased tenancies. Each organisation or project can take up a tenancy that allows the owner to tailor the environment to their requirements, such as:

· find quality research-related information from experts in business, academia, and government;

· find organisations that can supply specific services related to that information;

· find individuals with the ability to interpret and exploit that information; and

· collaborate on-line with experts to develop short or long term projects.

This provided an ideal technological infrastructure to prototype a more user-controlled environment for knowledge transfer.

AVESTA SHEFFIELD TECHNICAL ADVISORY CENTRE (ASTAC)
In its existing form, ASTAC was subject to a number of constraints. The most obvious of these was the availability of its telephone service, which was comprised of a single telephone line for incoming calls. The service could therefore handle only a theoretical maximum of enquires each day. An enquirer was not guaranteed to get through on the first attempt and it was left to the main site switchboard to deal with frustrated callers. The demand for the service was often higher than could be coped with by the physical capacity.

The operators used a large number of explicit resources to research enquiries, such as technical reports, textbooks and other industry-specific documents. The largest body of material available to the operators was the technical reports published internally by the R&D unit.  However, all explicit resources were paper-based and therefore subject to the problems of time consuming searches and poor sharing and dissemination. 

The ASTAC service relied heavily on the tacit knowledge of its operators, and to a lesser extent, that of other employees within R&D and the wider organisation.  All enquiries required some degree of the operator’s technical skill and knowledge, plus experience of answering previous enquiries. Very routine or simple enquiries might be answered solely using tacit knowledge, although other explicit resources were usually used for verification.

The Dynamics of Knowledge Transfer

ASTAC mostly represented a unidirectional transfer of organisational knowledge. However, on closer examination, satisfying an enquiry may involve all four types of knowledge transfer as identified by Nonaka (1995). When an enquirer consulted the service for technical advice, the interaction was best described as a process of socialisation between the enquirer and the operator - an exchange of tacit information. During this socialisation process, the operator might use his tacit knowledge to decide if the enquiry might lead to a potential sale for one of their business units and acted accordingly. When the operator formulated a solution to an enquiry, he engaged in processes of combination (consolidating knowledge from the resources available into a single piece of communicable knowledge) and externalisation (articulating the resulting answer to the enquirer). The enquirer then understood and absorbed the piece of advice given (internalisation). The process of knowledge transfer between the ASTAC operator and enquirer is depicted in figure 2.

Figure 2 Process of Knowledge Transfer During an Enquiry

Figure 2 illustrates the “funnel effect” of knowledge transfer by the conventional enquiry service. The amount of knowledge which the operator has access to is significantly more than that which is passed to the enquirer. Knowledge transfer is impeded by the slow velocity of combination and socialistion processes that dictate how quickly the operator is able to retrieve the knowledge required to answer

an enquiry. The process of transfer then relies on the operator's skills of communication to pass on tacit instruction to the enquirer. Viscosity is inversely proportional to the loss of relevant knowledge in the transfer process, but proportional to the elimination of irrelevant knowledge.  The operator can impart knowledge to the enquirer that is directly relevant to their problem, increasing viscosity, but in doing so, may omit knowledge that the enquirer would find useful.
Search Strategies

During the eight-month study, daily operations of ASTAC were observed. It was found that when formulating a solution to an enquiry (i.e., in the first stage of figure 2) the operator used different strategies for searching for and combining knowledge resources depending on the type of enquiry. For the majority of the enquiries, a pattern of working was clearly established due to the accumulated experience of the operators. The scenarios described below represent two typical examples of search strategies used by the ASTAC operator to answer enquiries.

Scenario 1: Dealing with a routine technical enquiry

Enquiries of a routine nature accounted for the majority of enquiries handled by the ASTAC service. When an enquiry was received, the operator would begin to interpret the question and determine a possible response through dialogue with the enquirer. This search strategy involved the operator initially searching his own tacit knowledge and experience of answering previous enquiries. It was also usual for the operator to refer to technical documents in order to supplement or verify his own knowledge. Figure 3 represents the search strategy for a typical enquiry of this type.

Figure 3. Search Strategy for a Routine Technical Enquiry


Scenario 2: Dealing with a special technical enquiry

The search strategy for less routine enquiries similarly began with a recall of tacit knowledge, but required more reference to explicit knowledge and other resources in disparate locations. The operator was likely to have a good estimation of where to locate knowledge, but this could prove time consuming. Often the operator would consult the expertise of a colleague or someone external to the organisation before explicit resources. The diagram in figure 4 represents the search strategy for a typical special technical enquiry. 

The concepts of velocity and viscosity are an important consideration for the operator when devising a search strategy. Sometimes, the operator might opt for the quickest method of providing a solution by relying on personal knowledge and the explicit resources in closest proximity. In the case of a telephone enquiry, the method with the quickest velocity is desirable. However, without this pressure the operator can afford to take a more in depth approach. Velocity can be exchanged for greater viscosity. The best search strategy is a compromise between high velocity and acceptable viscosity.
Lack of Organisational Memory

Another finding from the observation was that the service workload was exacerbated by the treatment of each enquiry as a separate case. There was little reuse of effort to answer enquiries. Consequently, the operator was forced to “re-invent the wheel” for each enquiry, even though a suitable solution might have been previously devised. Although a PC-based database system was used to record enquiry details, the information was used for statistical purposes and not for answering enquiries. A number of enquiries could be successfully answered based on the modification of previous solutions.

Figure 4. Possible Search Strategy for a Special Technical Enquiry


PROTOTYPE USING THE VSP

The aim of this prototype is to illustrate the potential of Internet technology for providing a new environment to supplement the present ASTAC service. The target users are the ASTAC operators, members of internal business units, plus customers with extranet access. The objectives are:

· to improve access to knowledge resources, providing a greater level of consistent quality advice;

· to extend availability of the service beyond current constraints;

· to reduce workload of service operators by reducing the traffic of routine enquiries;

· to accumulate an electronic form of organisational memory.

The VSP provides a platform for shared facilities not possible with the existing ASTAC service. In a way, the VSP facilitates the creation of a virtual community within organisations by providing a focal point for a range of knowledge resources, for example, as a repository of technical knowledge, expert directories or a space for collaborative working (Dew et al, 1995a). The tenancy provides a range of document management and collaborative tools (in both synchronous and asynchronous modes) for its occupants and users. Various access levels can be set so that areas within the tenancy are protected from unauthorised use. Since the VSP makes use of the Internet as part of its network infrastructure, access from outside the organisation is widened. Access to expertise in other tenancies can also be arranged so the virtual community can be extended beyond the current organisational boundary. The prototype is not intended as a replacement for the telephone service, but as an alternative means of accessing knowledge resources to assist existing ways of working.

Description of the Knowledge Resource Area

The VSP facilitates knowledge transfer by bringing together a specialised collection of resources and providing the illusion of these resources residing at a single location. The VSP does not require resources to be stored in any prescribed file format or network location. In this way, distributed heterogeneous knowledge resources can be brought together with minimal effort into a shared knowledge space. The quality of resources deposited in or linked to rely on the tacit knowledge provided by the experts constructing or maintaining the area. Hence, knowledge is accumulated in an evolutionary way resulting in a substantial amount of organisational knowledge potentially available through the prototype. This is reminiscent of the old style ASTAC service, but by being available electronically, represents a more permanent form of organisational memory.

The ASTAC operators can now use the prototype to better respond to enquiries, and employees within internal business units can gain access to key technical knowledge directly. In this prototype, the ASTAC tenancy consists of eight key resources of industry and firm specific knowledge that formerly existed on paper, but have been converted into electronic form. Although there are many suitable resources, this process of conversion is prioritised according to their usefulness in addressing routine enquiries. The knowledge resource area is shown in figure 5. 

Figure 5. A Screenshot of ASTAC Tenancy in VSP


The resources are organised within a directory structure with each resource represented by a separate folder. The problem of information overload is minimised by manual control over content. To add a resource the user must have the necessary administrative status to create a new folder in which to store documents.

There are three types of knowledge resources available within the resource area: applications, documents and web links. Firstly, the prototype provides access to local intranet applications, such as the Case Base and the Corrosion Handbook, that were developed using Microsoft Active Server Pages to dynamically deliver database content though a web browser. The Case Base makes use of the enquiry recording database that was previously only used for statistical purposes. It enables the user to search by keyword for solutions to previous enquiries, thus facilitating reuse of effort. This search function is part of the application rather than a function of the VSP and is based on SQL queries sent directly to the database. The Case Base presently includes some 5000 records dating back four years. As the database is still used for the operator to record enquiries, fresh enquiry data is added daily. Part of the Case Base is also available through the Top 50 FAQ section, which provides the answer to the majority of routine technical enquiries. The Corrosion Handbook is based on data derived from R&D experiments on the resilience of stainless steels. This resource has been published in paper form for about sixty years. However, this is the first time it has been made properly accessible throughout the organisation. It also provides the answer to a large number of routine technical enquiries.

The prototype provides access to an archive of technical documents, such as the trade publication ACOM and internal technical papers published by the R&D unit. These documents are mostly stored in Microsoft Word or HTML format and can be viewed within the browser. Documents are described by a number of keywords when added to the resource area. The user is then able to search for documents using the keyword search feature provided by the VSP.

In the prototype, the primary resource is knowledge in explicit form, yet links to tacit knowledge are provided by the Ask the Expert section. This enables users from the internal business units to direct their enquiry to the ASTAC operator using form based email. The operator will then research the enquiry using the VSP as a resource, and respond in the manner specified by the user. This feature is included in order to accommodate users with insufficient time or technical knowledge to research enquiries personally. The VSP is able to incorporate video conferencing via Microsoft NetMeeting, but it is not possible to implement this feature within the organisation at present. A future feature of the resource area will be a directory of expert knowledge that provides the skills profile and contact details of employees who are available to answer questions and collaborate on technical issues. A parallel project, Research Expertise Publications Information System (REPIS), is currently investigating the capture of individual skill profiles and will be provided as a gateway service to the VSP.

For the present, the Ask the Expert section is a stopgap solution to the problem of automating the recall of tacit knowledge. This remains a challenge for the prototype to meet by building intelligence into the system that goes beyond current approaches to the reuse of tacit knowledge, such as case based reasoning or expert systems.

An Assessment - Different Types of Knowledge Transfer

The velocity of knowledge transfer will be much improved by the prototype. The user is placed in closer proximity to resources in electronic form and so able to access these more quickly, with the additional facilitation of searching and reproduction. 

The prototype removes a major barrier to knowledge transfer by eliminating the necessity to intercede through a human operator to access straightforward technical knowledge. In this way it subsumes the task of knowledge brokerage that was previously the responsibility of the operator. For routine enquiries the process of knowledge transfer will be shortened (refer to figure 2) and the channel of access widened.

The primary type of knowledge transfer facilitated by the VSP is the process of combination. The explicit knowledge resources, such as metallurgy tutorials, technical papers collection and technical journals archive, are brought together in the same space, which allows them to be consolidated in a way not previously possible. In the old style service this knowledge would have resided in several disparate locations. Again, velocity of knowledge is improved, as a similar process of combining knowledge resources into a single piece of knowledge would have been very time consuming.

The knowledge resources are transferred in explicit forms rather than tacit instruction. The externalised knowledge contained by the tenancy creates a comprehensive resource to ensure consistency of advice. The explicit form of knowledge contains more than can be expressed in a verbal exchange. This promotes the process of internalisation by assisting organisational learning or job training. The metallurgy tutorial section, for example, could be enlarged to form an open learning course. Some elements of socialisation are supported by the Ask the Expert section, although in most cases users are able to help themselves to knowledge.

By widening the channel of knowledge transfer, the tenancy provides the means to extend the ASTAC service without adding to the operator workload. In particular, the tenancy is designed to handle the majority of routine enquiries generated by the internal production units. Key technical knowledge, such as the corrosion handbook, is accessible without the restriction of the telephone service. The resources available in the ASTAC tenancy can be used to access firm-specific knowledge and resolve the

majority of routine enquiries. By enabling the operators to construct and maintain the environment, their tacit knowledge becomes embedded via decisions as to what knowledge is relevant and should be included.

An Assessment – Velocity vs. Viscosity

The ASTAC tenancy accommodates the search strategy of the operator, as well as providing the same resources to the enquirers from internal business units. The tenancy does not impose a prescribed path to knowledge, but allows the user to choose the resources they require. However, the velocity of knowledge transfer is improved by the proximity of these resources and the advantages of computerisation. The tenancy accommodates individual search strategies by not restricting the user to a prescribed search path. Figure 6 shows the new search strategy for the operator to address a special technical enquiry as described earlier in figure 4, which is facilitated by the ASTAC tenancy.

Figure 6. Search Strategy for a Special Technical Enquiry Using ASTAC Tenancy


In this environment, the velocity of knowledge transfer is significantly enhanced as the knowledge resources occupy a much smaller space. As Figure 6 shows, the user is placed in much closer proximity to explicit knowledge resources; the prototype enables a shortened route to the desired knowledge. Expertise of colleagues and external contacts is also brought nearer to the user by the contact links provided by the prototype. Viscosity of knowledge transfer is improved as users receive knowledge in explicit form rather than solely as part of a tacit exchange that may be prone to omission or misinterpretation. The prototype is a more effective knowledge broker that allows users across the organisation to concurrently access knowledge directly, well beyond the restrictions of the old ASTAC service.

FUTURE TRENDS

Knowledge management is perhaps an oxymoron. Instead of attempting to categorise knowledge, organisations will enjoy more success by encouraging the sharing of knowledge.  The solution presented in this paper is based on technology that enables users to work within their chosen community of a knowledge network. The continuing evolution of knowledge management will see the facilitation of these informal knowledge networks replacing the traditional ideas of information management.  Knowledge sharing tools are guides to knowledge, not containers, such as “Yellow Pages” style directories and best practice databases.

The technology to enable this already exists within a large number of organisations. We will see a better understanding of how to use web based technologies, such as intranets and extranets, to facilitate the knowledge of employees.  Possible scenarios include the elimination of searching for knowledge; summarised knowledge sent to individuals based on their expertise profile and automatic categorisation of content based using concept matching technology.  Knowledge will be available to employees in whatever form as soon as it enters the system. Tools will also emerge capable of mapping the informal network, revealing tacit expertise.  All these things will result in increased velocity of knowledge, but by avoiding the problems of information overload associated with traditional web based information systems, viscosity or quality of knowledge can also be maintained.

Organisations will continue to realise the importance of knowledge management.  Knowledge work has always been around, but the working practices and habits of employees will become better supported. As the technology of knowledge transfer has been available for some time, a new challenge is to discover ways of embedding knowledge capture in business processes and increasing the rate of knowledge absorption by individuals.  One approach is to take a less top down approach to imposing rigid enterprise-wide knowledge management systems, in favour of facilitating the idiosyncratic requirements of the individual. A system that supports the personal knowledge sharing networks will lead to the gradual accumulation of enterprise-wide organisational memory. 

CONCLUSION

This paper presented a case study on studying the dynamics of knowledge transfer in a technical enquiry service based within the R&D unit of an international steel company. A prototype was implemented using the VSP as an example of innovative internet-based solutions for facilitating knowledge transfer. A theoretical framework for the analysis of the dynamics in a knowledge transfer process was developed which can be used for assessing the likely impact of a potential ICT solution. 

The prototype creates a virtual knowledge environment with the space for users to access resources of explicit knowledge or to locate expertise, and for the accumulation of organisational memory. It provides non-prescriptive methods of facilitating knowledge work within a large, knowledge intensive organisation. To a certain extent, the prototype has successfully embellished the resources offered by the original service. However, it is not yet possible to fully replace the original service, as the problem of brokering tacit knowledge capture cannot be totally resolved.  Instead, the prototype places the user in close proximity to explicit knowledge resources and accommodates individual search strategies for navigating the knowledge network. 

The accessibility of key technical knowledge within the organisation can reduce the number of routine enquiries, particularly from the internal business units. The customer base of the service is therefore enlarged, while reducing the workload of the operator, who is able to concentrate on more complex enquiries.
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