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ABSTRACT

There are several attempts at building frameworks for the emerging field of Knowledge Management (KM) (see, e.g., Holsapple & Joshi, 1997;1998). Critical components of a framework must include the processes of capture, formatting, and sharing of an organization’s knowledge pertinent to the execution of its most critical processes. We have been developing software that supports KM for eight years.  This software has a focus on improving an individual’s ability to perform a critical process.  At present, our major thrust has been on a set of processes that we label Knowledge Harvesting( to capture expertise and put it into a software product so that widespread knowledge sharing is possible (Error! Bookmark not defined..com).

As the concept of harvesting is central to the following discussion, it should be defined here.  Knowledge Harvesting( is an integrated set of processes that allow the often hidden (or tacit) insights of top performers to be captured and converted into specific, actionable know-how that can be transferred to others through software.  Harvesting can be considered as a subset of the broader, but ill-defined topic of knowledge transfer.

The purpose of Knowledge Harvesting(is to capture and express expertise in a form that can be easily accessed and used by others who need the know-how in performance of their tasks.  Valuable knowledge about a task or process can be made available to anyone in the organization who needs it on a Just-In-Time basis.  Since harvesting can be applied to nearly any kind of human knowledge that is procedurally actionable, the existing expertise or know-how can be captured and formalized into software so that the organization can leverage it and preserve it.

The process of harvesting starts by enabling experts (top-performers) to verbalize their tacit knowledge, thereby making it explicit. Next the steps in the total process consist of capturing, organizing, applying, recording, sharing, evaluating, and improving the know-how.  These steps should be considered as iterative, similar to the systems development life cycle. 

Software as the primary output of the harvesting process provides some distinctive advantages.  The software allows individuals to simultaneously understand, learn, perform, and record performance.  Thus, this learning-by-doing software can become a core organizational asset.  The software presents needed know-how on a self-paced, as needed basis.  It is designed so that knowledge is accessed and transferred only when needed, and only to the extent needed.  Therefore it may be considered as a Just-In-Time Electronic Performance Support System (EPSS).

Need for KM Frameworks

While the world seems to have embraced the notion of knowledge management, there remains a dearth of proposed frameworks or models that pertain to the topic.  One of the major problems is the fundamental definitional one.  This problem becomes evident when one reviews the KM literature.  The material that has been published to date is widely varied in terms of terminology and focus.  We find several uses of the same or similar terms that have different meanings and different contexts.   For example, the label of KM is used in database in a different way than in the numerous articles about intellectual asset management.  In a recent book, Halal (1998) edited a collection of a wide variety of essays on creating and leading the “knowledge enterprise.”  These essays actually focus more on the organization for organizing work.   Other books employ KM as a major theme, but fall short of developing clear definitions and models for KM.  Perhaps the ideas of the “knowledge enterprise” or the “learning organization” should be examined, as they seem to play a large role in some KM writings.

Some researchers believe that KM is a part of the so-called learning organization. The publication of Senge’s popular book, The Fifth Discipline, (1990), led to a management movement termed as the “learning organization” that Senge himself has described as a management fad.  Watkin (1996) reported that 300 organizations professed to be learning organizations, although apparently many were not. Senge has been quoted (Koch & Fabris, 1995, p. 32), as saying that learning is “...not some jazzed-up way of sharing information.”  Unfortunately, many organizations that claim to be learning organizations (or practice KM) simply deploy a Lotus Notes( database of “best practices” and believe that they are at the forefront of the KM trend. The requirement goes far beyond building a knowledgebase with some means of access (See Vogel, 1996). Knowledge management as a label seems to be displacing the concept of the learning organization as a management trend and this contributes to more confusion.  Additionally, the rapid entry of major consulting firms into the fray has brought their own proprietary terminology as they seek differentiation and market share.

It is our belief that if KM is not to be labeled as simply a management fad de jour, definitions and frameworks must be promulgated so that the field itself may be defined and so that researchers may employ a common ontology in developing the construct and its sub-components (Templeton & Snyder, 1998).  Some recent efforts at building models and frameworks have been reported (see e.g., Holsapple & Joshi, 1997,1998; Snyder, Wilson, & McManus, 1998).  The utility of a framework is that it describes a phenomenon in the form of key factors, constructs, or variables and their relationships. The framework might be considered as an early point or area on the research continuum.  It provides the basis for further research that can become more and more rigorous as methodologies become more sophisticated. A comprehensive framework allows an organization to gain perspective as well as provides focus to improve effectiveness. 

An understanding of knowledge is a prerequisite for designing and implementing an effective KM process.  To achieve a clearer understanding of what we mean by knowledge, we have included the concepts of data, information, knowledge, and expertise in the “information food chain” and their relationship to KM.  

What is Knowledge Management?

 It is useful to review the relation of data and information to knowledge (the ‘information food chain’) before discussing KM. We added expertise to the “ information food chain”, reference Figure 1.  The components are described below.  
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Figure 1 - The Information Food Chain  

(Source: Snyder, Wilson, & McManus, 1998).   


Data are defined as objective numerical or other representation in a form not processed. Information is processed data that is meaningful to a recipient. By processing, summarizing or analyzing data, organizations create information. Information should be presented to increase the knowledge of the individual, therefore, tailored to the needs of the recipient and thus, subjective.  
Knowledge is the state or fact of knowing; it is understanding gained through experience or study; the sum or range of what has been perceived, discovered or learned.  Knowledge has been simply defined as the capacity and competence to perform (Snyder and Wilson, 1997). Knowledge is information whose validity has been established through tests or proof (Liebeskind, 1996).  Sveiby (1997) defined knowledge as simply the capacity to act. Knowledge is similar to potential energy in that it provides an individual with the basic competence to perform. In order to actualize the potential to perform, we incorporate the concept of expertise. 

Turban, et al. (1996) defined expertise as extensive, task-specific knowledge acquired from reading, training, and experience It is expert advice or opinion; a skill or knowledge in a particular area that has been enhanced by depth of reading, training, and experience. The difference between knowledge is one of degree.   A knowledgeable individual has the potential to perform; the expert possesses the added degree of knowledge that enables superior performance.  Accumulated knowledge and experience becomes expertise: the ability to apply knowledge in a variety of situations and achieve highly successful results.  Why is an individual considered as an expert?  We believe that the differentiating factor is in the degree of tacit knowledge held by an expert.  

Knowledge is commonly believed to exist in tacit and explicit forms.  Explicit knowledge is that which has been recorded and is imparted by traditional learning methods. However, explicit knowledge does not include the nuances gained through experience.  Tacit knowledge is not apparent, but allows the expert to use information better.  “One can postulate that it is the vast reservoir of tacit knowledge that an expert can bring to consciousness in a situation of need that makes him/her an expert” (Snyder and Wilson, 1997, 876).  The most valuable form of knowledge that exists in an organization is this hidden asset of the experts.    How is the organization to capitalize on this asset?  This is where the process model called Knowledge Harvesting( is brought to bear.   This is a process model that we have employed for several years in a variety of situations.  We need to examine some of the KM definitions before discussing knowledge harvesting processes.

According to Manville and Foote (1996), KM implies that there is a systematic process for assembling and controlling organizational knowledge as a resource.  The knowledge harvesting process provides the structure and means for implementing and practice of KM.

There are many definitions of KM.  We provide a few definitions in Table 1, below.

KM Source
Definition of Knowledge Management

Thomas Bertels
The management of the organization towards the continuous renewal of the organization knowledge base – this means e.g. creation of supportive organizational structures, facilitation of organization members, putting IT – instruments with emphasis on teamwork and diffusion of knowledge (as e.g. groupware) into place.

Denham Grey
An audit of “intellectual assets” that highlights unique sources, critical functions, and potential bottlenecks, which hinders knowledge flows to the point of use.  It protects intellectual assets from decay, seeks opportunities to enhance decisions, services and products through adding intelligence, increasing value and providing flexibility.

J. Hibbard 
Knowledge Management is a process of locating, organizing, and using the collective information and expertise within an organization, whether it resides on paper, or in the minds of people, and distributing it wherever it benefits most.

Brain Newman
Knowledge Management is the collection of processes that govern the creation, dissemination, and utilization of knowledge.

Karl-Eric Sveiby
The art of creating value from an organization’s intangible assets.

Karl Wiig
Focusing on determining, organizing, directing, facilitating, and monitoring knowledge-related practices and activities required to achieve the desired business strategies and objectives.

Table 1:  Some Definitions of Knowledge Management

(Source: Templeton & Snyder, 1997, 9).

In our view, the emphasis should be on the process that enhances knowledge: the capacity for effective performance. New computer augmented learning applications can enhance an individual’s knowledge that leads to effective task performance. Technology has progressed to the point of doing what Englebart (1963) envisioned with the term “intellectual augmentation.” Technology should play a critical role in the achievement of knowledge management.

Knowledge Harvesting Model
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Each of the sub-processes discussed here includes tasks that should be performed by organizations that wish to deliberately manage knowledge.  Knowledge harvesting is an integrated set of processes whereby the often hidden insights of top performers are converted into specific, actionable know-how that can be transferred to other employees via software.  In the process, top performers verbalize their tacit know-how and thereby make it explicit. Tacit know-how is composed of the subjective knowledge, insights, and intuitions possessed by a person who has a depth of understanding in a particular area (Wilson, 1997).  The process illustrated in Figure 2 should keep the knowledge refreshed, as it is an iterative, continuous lifecycle.  

With knowledge management in place, key know-how will remain even if employees leave the company (“The Facts”, 1998).

Figure 2 – Harvesting Processes 

Source:  Modified from Wilson (1997)
One of the primary outputs of the harvesting process is software.  The software is an Electronic Performance Support System (EPSS).  The EPSS allows individuals to simultaneously understand, learn, perform, and record performance in a single action( see, Gery, 1991). 

The process begins by identifying the top performers and their activities that surround accomplishment of key organizational processes. The expertise of the top performers must be elicited and captured for use by others in the organization.  This captured expertise must be organized in order for others to apply the expert’s knowledge to the same fundamental processes across the corporation.  This is done through the EPSS that is made available throughout the enterprise. The activities of the users are recorded, so they can be shared throughout the organization.  An evaluation process is conducted in order to assess the efficacy of the EPSS.  New insights are employed to improve the quality, efficiency, and effectiveness of the process and the application.  Knowledge management relies on the people and the processes of the company.  If they are not taken into consideration, the knowledge management strategy will just result in a loss of time and effort (Stewart, 1996).  The harvesting processes are ultimately aimed at the individuals performing the key tasks of the organization.  The harvesting sub-processes are discussed below.

Identify

In any categorization, the first step is to identify the category.  In the case of knowledge management, this would involve mapping the organization’s key processes and the individuals who possess the best know-how. In this step, the knowledge harvester is ascertaining the origin, nature, or definitive characteristics of the organization’s processes.  The initiating step involves determining two things, top performing people and their critical activities.  

Elicit

Once the experts and activities are identified, an understanding of these activities will be elicited from the experts.  Knowledge is gathered from departments such as marketing, research and development, engineering and manufacturing (Davenport, 1996).  The activities of the top performers are educed and logically mapped in the knowledge harvesting process. As with expert systems, knowledge engineers realized that the most difficult function of creating an expert system was the process of eliciting information from key performers (experts) about the activities they performed and the rules they used in decision making.  Thus, knowledge management encounters the same problem of uncovering the rules of decision within the activities of key performers. It is not uncommon for the experts to be reluctant to share all of their knowledge because of fear of loss of job security.  Companies must make sure that these fears are allayed (Stewart, 1996).  Davenport (1996) cautioned that if the company’s intentions are not to downsize, then it must ensure employees of their positions within the company, thus, keeping up company morale.  It is imperative that the company communicates its intentions to the top performers and provides the culture that encourages sharing of expertise.  

Capture

The expertise of the top performers must be preserved to continue the success of the organization.  In the elicitation process, a great deal of information will be extracted from top performers and contained therein will be the key decision rules that need to be preserved.  The capture phase distills these decision rules from the bulk of information and stores them.  Examples of knowledge that might be organized and captured include best practices, patterns, software code, project experiences, and information on tools that have used (Huang, 1998).  By seizing and storing the information, the knowledge harvesting process adds value to the future of the corporation. This capturing process makes a permanent copy of the memory of the organization’s top performers.

Organize

The knowledge captured from top performers must be arranged in a coherent or systematic form.  This procedure of structuring the knowledge into orderly and functional processes allows anyone in the organization to retrieve the necessary information quickly and efficiently.  The organization of a corporation’s key expertise provides a systematic method of producing the EPSS that allows the organization’s knowledge to be carried forward for future use of various applications within the company.

Apply

The purpose of a knowledge management system is to allow all organizational players to apply the same expert knowledge to processes as the top performers. We wish to make the stored knowledge available to everyone as appropriate. The point of a knowledge management system is application by an individual. These individuals may request or seek assistance or advice for performance of a specific task.
These applications assist the process of learning by the user.  This learning is aided by context-sensitive assistance embedded in the applications. Support information such as terminology, descriptions, visual aids, and examples should be available on demand. To enhance performance, each individual may be given detailed guidance about information to gather, issues to consider, decisions to make, actions to take, or resources to consult. 

Record

Once an application has been created it will require refreshing so that it can evolve with use.  This sub-process records the learning that takes place with the user; causing the database of knowledge to be enhanced.  This process collects and preserves information on a particular subject.  It is the method of preserving the known history of performance, activities, or achievement.  This preserved knowledge causes learning in an organizational context.  This is a non-trivial process because the application will have to be expertly structured to glean knowledge from the action of the user and ignore everyday data and information.   Every element within an application provides a place to record a response.  Thus, the application keeps historical records of each learning experience and outcome (Snyder & Wilson, 1998). 

The software instantly records all input information generated during the learning/doing process. Process anomalies are recorded, permitting continuous system improvements. The software application can be used by anyone allowing the organization to make effective use of all harvested know-how. The system is user-friendly to enhance motivation to use the system, rather than rely on conventional "cut and try" methodology.  Recording means that the application will never forget what has worked in the past and why. Good documentation helps users understand how to handle a similar situation in the future or multiple instances of similar situations can be analyzed as an aggregate (Snyder & Wilson, 1998).

Share

Knowledge that has been captured must be shared or its capture will be irrelevant and the effort and expense wasted.  Additionally, sharing will likely lead to the seeking and capturing of other knowledge and uses of previous and new knowledge.  This knowledge can be distributed throughout the organization to individuals or groups.

A common knowledge schema is imperative to the distributed architecture and diverse functional characteristics of the devices, equipment, etc. where knowledge is advanced and documented (Snyder & Wilson, 1998). A corporate repository is developed where tangible “intellectual capital” of an organization can be accessed and exchanged.  Sharing allows individuals to track activities while significantly increasing efficiency and effectiveness of existing groupware.

Buckman Laboratories is a company that has become well known for its efforts to share knowledge among its more than 1,200 people in over 80 countries (Bowles, 1997: Rifken, 1996). While the idea of sharing knowledge is not new, new learning resources enable the process to be systematized across the organization.

Evaluate

Appraisal will occur during application and sharing.  This completes a feedback process. In the elicitation and capture steps some decision rules will be gathered that are of little value or whose application is lost in time. Evaluation should be continuous so that the database can be kept up-to-date, relevant, and as small as possible.  Evaluation must be performed in order to determine the effectiveness of the software applications.  Repeated use provides the basis for the next process (Snyder & Wilson, 1998)

At the most basic level, learning should be evaluated by assessing the impact on individual performance.  Ultimately, the evaluation must be in terms of the contribution to organizational performance.

Improve

The improved sub-process is the continuous betterment of the entire process. By improving the process or the flow of knowledge throughout the organization, the productivity or value to individuals or groups is enhanced.  Here we should seek the improvement of both the stored knowledge and its application.  An overt process of improvement should cause a greater return on investment.  This is because it should foster greater usage and sharing. 

Conclusions

Savage (1996) stated that the accelerating pace of change signals the shift from the Industrial Era to the Knowledge Era where the primary source of wealth creation is human imagination. Many others have stated essentially the same idea. Regardless of the source, the idea of KM has taken hold. To sustain KM efforts, systems implemented need to support not only just-in-time learning, but long-term learning that continuously builds individual competency and organizational memory. The software applications must be firmly grounded in learning theory, individualized, and provide supplemental memory for the user. The software should be designed to support life-long learning and sharing as well. These systems can be the basis for higher levels of individual performance, ultimately leading to superior organizational performance.  Some of these systems have been deployed and are in daily use in many organizations.

Learning tools such as the EPSS-type of application generated by the Knowledge Harvesting process provide the mechanism for building truly sustainable knowledge management systems.  These applications increase the learning rate and decrease knowledge decay and loss to the firm.  The software provides the systems that can institutionalize knowledge management and provide the basis for long-term organizational effectiveness.
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