View metadata, citation and similar papers at core.ac.uk brought to you by fCORE

provided by AIS Electronic Library (AlSeL)

Association for Information Systems

AIS Electronic Library (AISeL)

Americas Conference on Information Systems

AMCIS 2001 Proceedings (AMCIS)

December 2001

A Conceptual Framework for Building Knowledge
Management Systems

Pi—Sheng Deng

California State University, Stanislaus

Jan Wright

California State University, Stanislaus

Follow this and additional works at: http://aisel.aisnet.org/amcis2001

Recommended Citation

Deng, Pi-Sheng and Wright, Ian, "A Conceptual Framework for Building Knowledge Management Systems” (2001). AMCIS 2001
Proceedings. 416.
http://aisel.aisnet.org/amcis2001/416

This material is brought to you by the Americas Conference on Information Systems (AMCIS) at AIS Electronic Library (AISeL). It has been accepted
for inclusion in AMCIS 2001 Proceedings by an authorized administrator of AIS Electronic Library (AISeL). For more information, please contact
elibrary@aisnet.org.


https://core.ac.uk/display/301338843?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://aisel.aisnet.org?utm_source=aisel.aisnet.org%2Famcis2001%2F416&utm_medium=PDF&utm_campaign=PDFCoverPages
http://aisel.aisnet.org/amcis2001?utm_source=aisel.aisnet.org%2Famcis2001%2F416&utm_medium=PDF&utm_campaign=PDFCoverPages
http://aisel.aisnet.org/amcis?utm_source=aisel.aisnet.org%2Famcis2001%2F416&utm_medium=PDF&utm_campaign=PDFCoverPages
http://aisel.aisnet.org/amcis?utm_source=aisel.aisnet.org%2Famcis2001%2F416&utm_medium=PDF&utm_campaign=PDFCoverPages
http://aisel.aisnet.org/amcis2001?utm_source=aisel.aisnet.org%2Famcis2001%2F416&utm_medium=PDF&utm_campaign=PDFCoverPages
http://aisel.aisnet.org/amcis2001/416?utm_source=aisel.aisnet.org%2Famcis2001%2F416&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:elibrary@aisnet.org%3E

A CONCEPTUAL FRAMEWORK FOR BUILDING KNOWLEDGE
MANAGEMENT SYSTEMS

Pi-Sheng Deng Ian Weight
Computer Information Systems Computer Information Systems
Cdlifornia State University, Stanislaus Cdlifornia State University, Stanislaus
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Abstract

Organizations today have come to the realization that their key asset and the only sustainable source of their
competitive advantage is their people’s knowledge. In this paper we draw on the knowledge market analogy
and integrate the consideration of organizational culture and attributes, knowledge management guiding
principles and leading success factors into the design of a conceptual framework for developing knowledge
management systems. This development framework is intended to lay groundwork for effective knowledge
management.

Introduction

Technological advancement has allowed many businessesthe ability to achieve huge performance improvementsin theway they
conduct business. Since the earlier days' total quality management movement, an increasing emphasis has been placed on
customer-centered improvement strategies via adding product/service value or differentiation to quality as the determinants of
competitive success. This culminates in the recent business process re-engineering for a company’s value chain. With the
invention of Web-based technology, the focus has been extended to customer relationship management (CRM). However, not
until recently has management realized that the redesigning of the primary and support activitiesin avalue chain must beinfused
with knowledge and insight. Technology solutions alone are simply not enough (Klasson, 1999). Today, more businesses have
cometo therealization that their key asset and the only sustainable source of their competitive advantage istheir ability to apply
organizational knowledge effectively (Tiwana, 2000; Silver, 2001).

Each organization has its own culture, employees, background, and other idiosyncratic attributes. Successful application of
organizational knowledge is strongly affected by the combination of these organizational-unique attributes. Actually, effective
application of organizational knowledge ismore of an organizational problem than atechnological or technical problem. Several
roadmapsand model sfor knowledge application have been proposed based on systemsdevel opment methodol ogy (Tiwana, 2000);
however, the consideration of organizational attributesis either lack in the model or only implied in the development stages. In
addition, most of the current modelsare mainly for large organizations with emphasis on technol ogy or techniques. In this paper,
weintegratethe consideration of organizationd attributesand other non-technol ogical devel opment principlesand successfactors
into the design of a conceptual framework for effective knowledge management and application.

The rest of this article is organized as follows: In next section, we discuss the concept of knowledge management, the guiding
principles and success factors for knowledge management, and current methodologies for knowledge management. We then
propose a conceptua framework for knowledge management. This is followed by the summarization and discussion of our
conceptua framework. Our conclusion and future research topics are discussed in the last section.

Knowledge Management

Knowledge and Knowledge Management

In recent years, many Fortune 500 companies have invested in creating an infrastructure within their organizations that can help

empl oyees access the knowledge they need to perform their work more effectively. According to Davenport & Prusak (1998),
knowledgeistheresult of problem solving or decision-making experiences, and isusually embedded in the capability of selecting,
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organizing, or manipulatinginformationfor specifictasks. In organizations, knowledgeusual ly takestheform of rules, guidelines
or procedures.

Management of organizational knowledge has been called the “fifth discipline” (Hoare, 1999) in an organization. According to
GratnerGroup, knowledge management (KM) isadisciplinethat promotes an integrated approach to identifying, managing, and
sharing all of an enterprise’ sinformation needs (L ee, 2000). Klasson (1999) points out that KM requires the ability to create and
retain greater value from core business competencies for generating competitive advantages. In other words, the primary goal of
KM isto create maximum competitive advantages vialeveraging the best practices discovered in one part of the organization in
building acollection of reusable assetsthat can be shared among the peoplein an organization (Silver, 2001). Many firmsalready
havethe necessary technologiesin place, but what they need to truly exploit their knowledge is strong collaboration and business
processes that can take advantage of the IT infrastructure.

Guiding Principles for Knowledge Management

Severa principles play key rolesin affecting effective KM, and form the foundation upon which to build KM systems. Based on
previous KM research findings and the principles of systems development, we propose the following key principles for a
successful knowledge management project:

»  People Focus. Knowledge originates and residesin peopl€'sminds. These arethose who own the means of production—their
knowledge—and will be the ultimate determinant in a company's success (Webber, 1993).

*  Required Trust. To share knowledge requirestrust. Trust facilitatesthe exchange of knowledge (Fitter, 2000), and it creates
theinvisibletiesthat bind people and companiestogether and convert knowledge sharinginto personal rel ationships(Webber,
1993).

»  Technology as an Enabler. Technology isatool that enables knowledge behaviors. Though knowledge resides in people,
not in technology, technology can connect people, store and retrieve virtually unlimited amounts of content vital to thelife
and growth of an organization (Davenport & Prusak , 1998).

*  Encouragement & Reward. Tobetruly effective, and intheinterest of further promoting trust in knowledge sharing, rewards
and encouragement provide the needed motivation. Meaningful rewards may be used as a function of performance
evaluations, and can have the effect of reinforcing the support of the KM project as awhole.

*  Management Support. In many cases, the mere feasibility of such projects would be crippled from the start without
management support due to the project's dependence on thefunding, legitimacy, and recognition that usually come from top
management.

*  Quantitative and Qualitative Measurements. Finally, measurementsthat | ook at qualitative aswell asquantitative factorsare
necessary to adequately evaluate aKM project. Although thetask of measuring the successof aKM project can be difficult,
the need to provide valuable feedback on KM’ s effectiveness grows as el ectronic business (EB) and I T ventures are driven
by the leveraging of valuableinformation (Delio, 2000). Some measures proposed by Davenport, DeLong, & Beers(1997)
include: Project resource growth, knowledge content and usage growth, project independence, and financia return to the
project or the organization as awhole.

These principles play important rolesin guiding any knowledge management endeavor. They should be considered throughout
the conceptual framing process as well as development process.

Leading Success Factors for Knowledge Management

In addition to the guiding principles mentioned above, several key success factors provide benchmarks that can lead to a
successful project. Leading success factors proposed by Davenport, De Long, & Beers (1997) are as follows:

*  Knowledge-friendly culture. Creating a "knowledge-friendly" culture could be the single-most effective ingredient to a
successful knowledge project—and al so one of the most difficult to apply. According to the findings of arecent survey, one
of main obstacles to KM implementation is the absence of a sharing culture in the organization (Dyer and McDonough,
2001). A culture that encourages knowledge development and sharing must be built on trust. It must be motivating and
rewarding. In addition, participants should feel free to explore and learn aboveall.

*  Organizational and Technical infrastructures. The organizational and technical infrastructures form the backbone of a
knowledge management system. However, defining technology resources necessary for storage, access and communication
must be balanced with the human resources. On the technical side we are concerned with the tools that enable the
organizational learning process. On the organizational side, we are concerned with defining the roles and organizational
groups. The key is to spread the responsibility as much as possible and apply the technology to make the process more
effective and efficient.
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»  Standard, flexible knowledge structures. Though thenature of knowledgeisfuzzy and categoriesand meaningsof knowledge
vary among different individuals, some form of structure isimportant for a repository of knowledge to effectively deliver
knowledge to its users. Recent studies show that categories and keywords are promising in providing the task-specific and
-relevant information to users (Delio, 2001).

*  Multiple channels for knowledge transfer. The key factor with knowledge transfer is to use a variety of methods. Some
methods are certainly more effective than others, but the reliance on even one effective method has proved lessreliable than
using several (Davenport, De Long, & Beers, 1997). Combining these methods to benefit from all of their individual
advantages will provide the long-term solution.

According to Malhotra, there isa growing concern for the increasing dependence companies have for technology in knowledge
management (Hildebrand, 1999). Many people tend to rely too much on the technology and too little on other important factors.
This is mainly due to several misconceptions about KM in organizations (Malhotra, 2000). People tend to expect that KM
technologies will deliver the right information to the right person at the right time, store human intelligence and experience, and
distribute human intelligence.

A KM system is not equivalent to a database system. A KM system should provide the ability to foster ongoing learning,
collaborative problem solving, and knowledge sharing for people in an organization. The business environment in which we
function is changing rapidly. Thus, we must seek to create a system that synergistically combines information-storage-and-
processing and knowledge application capabilities in facilitating the task of changing policies in response to new business
conditions. An organization will be measured not in the amount of information it can obtain, but how well it can use the
information to create knowledge. Unlike data or information, knowledge is embedded in people, and knowledge creation occurs
inthe processof social interaction (Sveiby, 1997). Humansactually play themost integral roleinanorganization’ sk M initiatives,
and atruly successful KM system must be human-centered. Technology alone is not the solution to an organization’s problems.

Current KM Methodologies

In responding to the aforementioned needs and issues, several knowledge management methodologies have been proposed.
Nonaka & Takeuchi (1995) proposed a three-phase model for knowledge management, including knowledge acquisition,
knowledge sharing, and knowledge utilization. Though this model provides a very genera framework for KM, it does not
incorporate explicitly organizational and cultural aspectsinto model building. In addition, it does not adopt a methodological
approach to KM system devel opment. Expanding Nonaka& Takeuchi’ smodel and incorporating systemsdevelopment principles,
Tiwana (2000) proposed afour-phase model for KM: Infrastructure evaluation, KM system analysis, design and development,
Deployment, and Evaluation. Though Tiwana s model is more rigorous than Nonaka & Takeuchi’s model, it focuses mainly on
theknowledge cycleprocess, and culture and reward structuresare only mentioned briefly after thedepl oyment phase. In addition,
Tiwana s model pays little consideration to the issue of knowledge transfer.

Because of thelack of maintaining abal ance between technology and organizational attributesin most of the current KM models,
Liebowitz (2001) proposed a SMART (Strategize-Model-Act-Revise-Transfer) methodology for KM. This methodology is
characterized by itsrigor and itsintegration of KM into strategic goals of the organization. Cultural assessment and incentive
structuresareproperly treated asthefocusin the early phase, and devel opment of channelsfor knowledgetransfer isalso designed
into this methodology. However, implementation of the SMART methodology entails an enormous amount of resources which
usually exceedsthe affordability of small companies. Actualy, thisisresource-demanding methodology, and it will most likely
succeed in large organi zations, which have sufficient resources for implementation. On the other hands, small firms, with flatter
organizational structure and less bureaucracy, are easier to maintain a sharing and trusting culture in the organization (Chiem,
2001). Capitalizing on this unique feature of small firms, we draw on the analogy of knowledge market (Davenport & Prusak ,
1998) in proposing, in next section, alesscomplicated conceptual framework for KM systemsdevel opment with major emphasis
on organizational culture and attributes.

A Conceptual Framework for Developing Knowledge Management Systems
Inthissection weattempt tolay the groundwork for effective KM by proposing aconceptual framework for building KM systems

based on organizational cultureand attributes, KM principles, and KM leading successfactorsasdiscussed in theprevioussection.
Our model ischaracterized by itsreliance upon the knowledge market analogy. This conceptual framework isshownin Figure 1.
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Our conceptua framework provides a blueprint for defining the necessary
requirements planning for a successful implementation of a KM project.
Basically, our framework consists of phases for addressing KM issues of
Participants Identification ("who"), motivation identification ("why"),
knowledge regquirement or needs determination (“what"), and design ("how").

. . . . KM System
Participants Identification

Building
Framework

In an organi zation, empl oyees arethe major source of knowledge. Thevery first
task for successful KM is the identification of participants involved in the
knowledge environment. Participants identification can be explained by using
the concept of aknowledge market (Davenport & Prusak, 1998). Inaknowledge
market one might find several buyers, sellers and brokers of knowledge.
Knowledge buyers are those who are seeking to resolve complex issues that
haveno easy answers. They look for insights, judgments, and understanding that
will makethem more successful intheir work. Knowledge sellersarethosewho  Figure 1. A Conceptual Framework for
are reputed to have substantial knowledge about a particular process or subject.
Theseindividuals are not alwaysin plain view because they may bereluctant to
share what they know or they may fed that their true power resides in the
knowledge they hold. Usually, however, thelack of potential fair exchanges of
knowledge presents the greatest obstacle to knowledge selling. Brokers are the
facilitators. The brokers make connections between the buyers and the sellers. Usually, brokers play akey role in the exchange
of knowledge in an organization because of their ability to span geographic, organizational, and departmental boundaries.

Knowledge Management System
Development

Motivation Identification

After identifying the participants, we need to address the issues why participants want to share or transfer knowledge in our
environment. Davenport and Prusak (1998) found out that much of the resistance in many organizations to knowledge sharing
activitiesstemmed from the participants’ fear of not being ableto receive afair exchange. Peoplewill sharetheir knowledge only
when they expect to be able to receive some future benefit for the exchange. Many of the benefits sought are non-monetary.

Davenport and Prusak (1998) identified four main reasonswhy participants sharetheir knowledge: Reciprocity, repute, altruism,
and trust. Reciprocity deals with the interchangeability of the roles of knowledge participants. In genera, reciprocity is not
monetarily dependent, yet in some cases, salaries, bonuses or other tangible benefits may provide the exchange medium. Repute
refersto the perception othershavefor aparticular individual based on hisor her willingnessto share knowledge. Repute can bear
tangible as well as intangible benefits. Someone who has a reputation for bearing (and sharing) expert-level knowledge on a
particular topic can bring to him or herself substantial benefits in the form of job security or promotions. Company experts also
bring repute to the organizations they work for. In some businesses like entertainment, consulting, and investment banking,
knowledgewill only be sought from thosewho havereputabl e knowledge. Occasionally, knowledgeisshared for purely atruistic
reasons. Thisis certainly the case with someone who is passionate about his or her knowledge. Altruism can play an important
rolein an organization if encouraged and cultivated. Trust isthe most powerful factor for which knowledge istransferred. Three
key factors should be followed to ensure that trust retainsits power (Davenport & Prusak, 1998). First, the trust must be visible;

people must see credit given for knowledge shared. Second, trust must be ubiquitous; it must apply toall individualsand all levels
of the organization. And third, trust must start at the top; taking advantage of employees’ knowledge should have no placein the
upper ranks of management. Above al, management by example will play an important role in establishing trust as a medium

of knowledge exchange.

Knowledge Requirement/Needs Determination

The next phase of knowledge project devel opment isdetermining what will betransferred inthe knowledge environment. At this
phase, theimportance of knowledge must be evaluated according to itsrelevance to organizationa goalsand objectives. Our main
objectiveisto focus on the type of knowledge that will best meet the company’ s busi ness objectives. Once weknow that, we can
determine how to facilitate transferring the knowledge to those who need it. Asreported in the PR Newswire (2000), companies
that do not align their knowledge management projects with their corporate objectives often squander millions of dollars in
double-spending and excess cost.
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knowledge transaction, we need to know

what isknown, and what do people want to

know. Figure 2 shows what a knowledge  what the

seller knows and what aknowledge buyer  owledge buyers
knows as two distinct sets of knowledge. 10w
There might or might not exist some
common knowledge between the two sets

of knowledge. The idea of knowledge

sharing hinges on the premise that thereis,

in fact, knowledge to be shared.
Consequently, common knowledge can be disregarded. From Figure 2, thereisaunique set of knowledge on each sidewhich the
other side does not own. It isthe unique set of knowledge that forms the basis of knowledge exchange. Each side wantsto know
what it does not know and the other side knows. Figure 3 illustrates this situation. After the desire of each side has been clearly
identified, the only question that remainsis“how” to share the knowledge between them.

knowledge sellers
know

Figure 2. Distinct Sets of Knowledge Owned by
Knowledge Sellers and Buyers

Design of Implementation Methods % }Xﬁ;ﬁ‘;ﬁiggﬁuy or

know from knowledge

Once an organization knows what it wants sellers

to do and what types of knowledge are
required to accomplishtheobjectivesset, it ..« knowledge sellers

e Geliver on the bjestven, At this s iobwerinowsoml [ ]

! ’ knowledge buyers
phase, the major task is to address the

“how” issue—how to best satisfy the
knowledge requirements of an
organization. Inaknowledge market, there
have been several approaches for bridging
the gap between what “we” know and what “they” know. One is to bridge the gap by sending knowledge back and forth via
information technology, as conceptually shown in Figure 4. This approach may work for the most rudimentary of sales
relationships, but for atrue KM initiative it isinsufficient. This approach can be called a* patching learning” approach, and can
only work so long before redundancy develops and a scarcity of people to “send over” settlesin.

Figure 3. The Unique Sets of Knowledge Owned by
Knowledge Sellers and Buyers

A successful KM project would

incorporate a more comprehensive

approach. It should actually converge the

knowledge in a true “sharing” sense and

the knowledge should flow in a cyclic

direction, giving al participants the knowledge sellers
opportunity to benefit from thelarger body want to buy or know fmm{

of knowledge. Figure 5 illustrates the wledge buy.

“Continuous Learning” approach. The

essence of this approach is knowledge

sharing. A trusting and sharing culture, Figure 4. The “Patching Learning” Approach

rewards and encouragement, and top

management’ s full support are all critical to the success of this approach. In aknowledge-sharing environment, new knowledge
will be created through the sharing process, and the number of people who have the same knowledge will aso increase. When
KM initiatives ingtill a sharing-based continuous approach to learning, knowledge would continue to flow and grow in the
organization. With this approach, all knowledge created within the organization remainswithin the organization. All parties can
participate anywhere within the cycle. In essence, the knowledge drives the people, not the other way around.

What knowledge
buyers want to buy or
know from knowledge
sellers

Continuous learning isactually more an attitude towards knowledge sharing or adesire for more knowledge than atechnological
issue; however, this development approach is not possible without the use of technology. When people in an organization have
strong passion for more knowledge, if they have the tools to effectively access it or share it, the results can be tremendous.
Technology isincorporated inthe KM system to enabl e faster, more efficient knowledge capturing and sharing, and would leave
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theknowledge creation up to the peoplewho hold it. Several techniquesareavailable

to meet thetask, and can hel p transfer, assimilate knowledge into organi zational core L We IS’I]
competence in increasing the competitiveness of the organization. We discussthree éw Oé
of them asfollows:

*  Knowledge Repositories. This is a common form of knowledge project
attempting to combine several types of documents into a central repository for
retrieval (Davenport, DelLong, & Beers, 1997). Knowledge repositories can be
likened to libraries, and can be very effective for firms needing quick accessto
structured knowledge. Knowledge repositories might contain external
knowledge, or that type of knowledge gained from external sources along with
itsrespective commentary and review. Another type of repository might contain
structured internal knowledge—material that is collected or prepared by  Figure 5. The Continuous Learning
individualsand placed in acentral databasefor future use, review or retrieval by Approach
others. A knowledgerepository might alsoincludeinformal internal knowledge,
usually in the form of discussion databases or bulletin boards. This type of
information may be less structured, but it may provide additional insight not evident in formal documentation. Knowledge
repositoriesfall short, however, in organizations where “tacit” knowledge is most effective. Other methods must be used to
effectively transfer the tacit knowledge to other associates.

*  Knowledge Access. By identifying existing knowledge as well as the people who hold it, knowledge access projects seek
to facilitate actual knowledge transfer between individuals. Rather than alibrary, knowledge access projects function more
like the Yellow Pages. They help knowledge seekers locate the individuals who have the knowledge they seek. Another
difference between knowledge access techniques and knowledge repositories is in their technical implementation.
Repositories generally exist in the form of electronic databases, whereas access techniques employ tools mainly for
communication.

*  Knowledge Environment. Knowledge environment techniques are mainly for building awareness and cultural receptivity
to knowledge, initiatives attempting to change behavior relating to knowledge, and attempts to improve the knowledge
management process. Knowledge environment efforts involve the efforts of the entire organization, including those of
suppliers and customers. Norms and values are sometimes developed or changed in an effort to establish a “knowledge-
friendly” environment. Thistype of effort takes alot of coordination and a concerted employment of resources. It may be
more effective in organizations that are less resistant to change in their corporate cultures, but the resulting benefits of a
“knowledge-friendly” environment may provide long-lasting results to any organization.

Summarization and Discussion

Successfully determining the“who”, “why”, “what”, and “how” of aKM project isabsolutely essential to giveform and structure
to the project. Together, the answers to these questions constitute the project’s conceptual framework. This process can be
somewhat simplified when viewed systematically asaseries of steps. To summarize, thebasic stepsareasfollows: (1) Determine
who the primary participants are, including the buyers, the sellers, and the brokersin the knowledge market. Also, How often do
transactions take place and where? (2) Determine what is the motivation behind the knowledge transactions taking place in the
knowledge market for the purpose of employing proper motivationa strategies. (3) Determine the types of knowledge that will
best deliver on the needs of the knowledge buyersin the knowledge market asmeasured according to therelevance to the business
objectives and goals. (4) Determine the implementation techniques for transferring knowledge efficiently.

In many cases, asingle implementation type may be inadequate to achieve the desired results. In such cases, a combination of
project types can meet the requirements of an individual situation. Thetypes of implementation techni ques chosen depend many

times on the amount of resources available to employ in the projects, the level of managerial support, and the ability of thosein
stewardship positions to communicate the benefits of participation to the rest of the organization.

Conclusion

In this paper we drew on the knowledge market analogy and integrated organizational culture and attributes, KM guiding
principles and leading success factors into a conceptual framework for developing KM systems. This devel opment framework
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isintended to lay groundwork for effective KM. Our framework provides a blueprint for defining the necessary requirements
planning for a successful implementation of aKM project. However, in our framework we did not investigate issues as to how
to measure the contribution made by KM initiatives to an organization. One of the next topics we plan to pursue is the
investigation of metrics associated with the economic value of KM initiatives. Another issue need to be addressed is about how
to strike a balance between technology and organizational culture for the implementation of KM. Still, the emergent behavior
arises from the interaction among the agentsin the knowledge market is another worthwhile topic of future research.
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