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Abstract: Knowledge management (KM) involves strategies and presefs identifying, capturing, and leveraging knowledge to
enhance competitiveness. Quality management (QM) hasaits in manufacturing and services to accomplish efficiemz/customer
satisfaction. This paper seeks to explore the relationseipeen knowledge management and quality management. affez plso
aims to address the reality that for organizational matukihowledge management will have to be harnessed and toisl&dge
management will need to have requisite quality for it to Hedive.

The main purpose of this paper is to address the nature ofledge quality, describe its elements and their attribuaesd, create a
valid and reliable instrument to measure the relative irgyae of the elements and their attributes. A framework ép@sed that
uses a hierarchical approach to address the dependentensigs of knowledge quality with its elements of inti;ysontextual and
actionable knowledge quality. Each of these elements ledisawn attributes. Based on the relationships, businesmges can judge
the need to improve and determine which element to providertbst effective direction towards knowledge quality inyemment in
knowledge management systems.
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1 Introduction

Knowledge management (KM) has assumed a key position iry®dasiness environment. Quality management (QM)

is a business competence that increases a firm'’s efficientyagrability. KM and QM fundamentally share the same goal
improving performance at all levels of the organizationfil®s operate in a highly competitive environment, knowkedg
and its quality are critical to surviving and prosperinghege circumstances3@; [3]). A high level of knowledge quality
helps firms do work better, develop novel and useful prodoctervices, reduce costs, and increase sales. It escalates
problem-solving capability, raise process efficiency, enprove performance.

Knowledge quality, however, remains a vaguely defined goinbecause of its abundance and variabilityg[].
Although knowledge is an important resource, its effectige will depend, to a large extent, on its qualitgQ)). As
such, research on knowledge quality should grow in scopgesrdinence.

This article explores integrating knowledge managemernil)(i oncepts, strategies, and practices and quality
management (QM) approach into a framework and operatiomaleinthat address the needs of business managers
implementing KM. The article presents a hierarchical madedxplore the concept of knowledge quality in dimensions
such as intrinsic knowledge quality, contextual knowledgality, and actionable knowledge quality. This paper bggi
by outlining the research concept, presenting the relditarature, which builds up to the formation of the methauip
employed by the authors, and concludes with final asseréindsnanagerial implications.
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2 Review of Literature

2.1 Knowledge and Knowl edge Management Systems

Knowledge is an elusive concept. Knowledge can be vieweé@®sentation of the world; or it can be conceptualized
as a product of the interaction between individual cogniiad reality (Lin et al 2002). There are many differentiator
of knowledge such as tacit vs. expliciBf]), descriptive vs. proceduralif]), local vs. global (87]), and declarative
vs. procedural @1]). Defining and understanding knowledge is a rather broatlaggen-ended pursuit. We can narrow
it considerably in defining and understanding knowledgé psritains to knowledge management (KM) in organizations
rather than tackling the entire realm of epistemology.

Our effortin KM need to make knowledge viable for an orgatiomato use, reuse, and manage it as a tangible resource,
and apply it toward specific actions. But, without the alaifitto acquire, represent, store, retrieve, and apply kenyd
in a way that positively affects the operation of organasi we are not engaging in knowledge management. This
knowledge foundation can be converted into IT-based systmd form a basis for IT-centric knowledge management
initiatives ([7]). [47] described IT systems as the hygiene factors of knowledgegement.

By taking this perspective, we define the granularity of kiemlge in terms of the knowledge-information-data (KID)
hierarchy. The KID hierarchy regards data as simple faetstould become information when combined into meaningful
structures. Information subsequently becomes knowleddaienan perspective is added and the information being put
into a context. This distinction between data, informatiand knowledge can be conveniently used in defining issues
regarding knowledge quality in knowledge management syste

[11] view organizations as bundles of knowledge assets. Thaen@rgtional capability to learn, create and maintain
knowledge, as well as the conditions under which such cépebiare developed, has been deemed critical to the
operational and strategic health of organizations.

Organizational knowledge is commonly understood as mtalial capital encompassing both knowledge of
individuals employed by the organization and group knogé&dhat is embedded in the organizational policies,
procedures and protocols. Both the individual and groupakedge have two basic forms: those that can be easily
codified and transmitted in formal, systematic languagesiraded asynchronously and that can be better managed by
the IT centric KM. While the other type of knowledge descdlzs the human perspective in the KID hierarchy is more
personal and subjective in quality and experiential anditine in nature thus is difficult to transmit and share usamg
IT based system.

Knowledge management is a broad and multi-faceted topmvimg socio-cultural, organizational, behavioral, and
technical dimensions 4]). [24] defined knowledge management as a mechanism that invohesatquisition,
explicating and communicating of mission specific profesal expertise in a manner that is focused and relevant to an
organizational participants who receive the communicatibee and Yang (2000) also defined knowledge management
as the deliberately designed organizational processegdharn the creation, dissemination, growth, and leveigoi
knowledge to fulfill organizational objectives. In realrtes knowledge management in organizations is beyond the KID
hierarchy. Knowledge management is an integrated, sysieagproach to identifying, managing, and sharing all of an
enterprise’s information assets, including databasesuments, policies, and procedures, as well as previously
unarticulated expertise and experience held by individeakers. A quality knowledge management system needs to
consider both these dimensions. Knowledge managemergnsystKMS) are becoming increasingly important to
organizations both for their strategic potential and asugiaf resource ¢]; [50]). Consequently several organizations
have established these systems in order to leverage theirmedriknowledge of individual employees their intellectual
capital and disseminate this amalgam to promote orgaoizatilearning in order to increase decision making
effectiveness and ultimately competitive positioningg@nizations are increasingly adopting the resource-basadof
knowledge which holds that the accumulation of their empély knowledge is a primary assets and a resource to be
managed like other organizational asséd]].

Thus, KMS is a systematic and organizationally specifiecc@se for acquiring, organizing, and communicating
knowledge of employees (both in articulated and unarttedlforms) to other employees who can make use of it to be
more effective and productive in their worl3[]. KMS is about supporting individual and organizationfpemance. A
successful KMS is one that helps identify, optimize, an@&edtindividual’s and organization’s ability to act effeetiy.
KMS encompasses a broad range of tools, technologies, actigas intended to make better use of a firm’s intellectual
resources ([2]).

[40Q)) point out that the role of a KMS is to: (1) provide accesstiie sources of knowledge rather than the knowledge
itself; (2) provide a link among sources of knowledge to tz@ewider breadth and depth of knowledge flows; (3) enhance
intellectual capital by supporting the development of widlial and organizational competencies; (4) provide ¢iffec
search and retrieval mechanisms for locating relevantinéion; (5) gather, store and transfer knowledge; and €§) h
in user assimilation of information.
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A growing range of organizations are focusing attention & In short, KMS treats knowledge as an asset and
manages it in a systematic way to achieve the goal of enhastanh organizational performance and competitiveness.
([28)).

If this knowledge has to be treated like any other asset iarozgtions, the biggest challenge for business managers
is to define quality measures for this knowledge in the KMSe Gjhality principles that support knowledge management
include a focus on process, employee involvement, contigutearning and improvement, measurement and
standardization. Wherever quality principles can be a&gplknowledge management can become a fertile ground to
grow effectively.

2.2 Quality and Quality Management Systems

There are different meanings of the term quality. We judgdityuby making comparisons, based on our own experiences,
but defining it in terms that convey the same meaning to ottemde difficult. There are a number of definitions in use,
each of which is valid when used in a certain context. Quatifyy be defined as "fithness for use”, "fithess for purpose”,
"conformance to requirements”. Each of these statemepigsents a facet of quality. It is therefore the context that
defines the statement in which the term quality is us2d|)|

No organization today-whether in the industrial, servargyrivate sectors-can hope to sustain financial healthowtth
embedding the principles and tools of quality into its dayl&y thinking and operations. Organizations today need to
manage quality to be competitive in the market. Organinatizeed to establish means to set up on a permanent basis,
install, or create quality management system.

Quality management (QM) has its roots in manufacturing agnvises to accomplish efficiency and customer
satisfaction. QM defined as an approach to management, letsoé mutually reinforcing principles, each of which is
supported by a set of general practices and specific techsiL8]). QM has been shown to be particularly useful for
the improvement of an organization’s performandg; (19]; [18]; [23]; [33]; [42)).

[43] are pioneers to examine the practices of QM. Their QM imetnt identifies critical factors of QM. Based on
these critical factors34] show that QM includes practices for improvement that affeoth the firm’s internal
environment and its relationship with its environment.evikise, it includes practices focused on both the techniwdl a
social parts of the firm. These factors include top managérsepport, quality reporting (which includes quality
information/knowledge availability and quality inforn@at/knowledge usage), employee training, employee
involvement, product design, supplier quality, processaag@ament, and the role of the quality department. Amongst al
these factors the one unifying concept is the exchange aflatye that takes place within the firm and between the firm
and the external environment.

As [14]), suggest that business excellence cannot be achievesl kitowledge the enterprise depends on is defective
(inaccurate, missing, duplicate, untimely, or biased @l@aiding in its presentation). Making decisions or takictipas
on the basis of poor quality knowledge causes process daflnd, if not controlled, can ultimately lead to enterprise
failure.

2.3 Quality of Knowledge Management Systems

As [30] suggest that the fundamental objectives of knowledge gamant and quality management are the same-create
more organizational knowledge so that improvement canrottidollows that a successful organization should not only
manage the quality of products and practices effectivetyalso master and apply knowledge managemdr;([51]).

[45] suggest that some quality management practices direoghact the knowledge management systems. Also, some
studies suggest that quality management practices crewmiwlédge and that knowledge leads to organizational
performance (Q]; [30]).

However, although QM and knowledge management have rgcesdkived increasing scholarly attention, the
majority of researchers treat QM and knowledge managensami@entirely separate fields and independent systems of
management 16]; [45]; [46]; [51]). In spite of the importance of knowledge management withe firm, few empirical
studies examine its relationship with QM. The main studi@snecting QM with KM include those linking KM with
idea generation from QM 8})), integrating the frameworks of QM practices and KM praess([]), incorporating a
KM learning model into QM (L0]), the total quality knowledge management systed8|j| relating QM practices and
knowledge transfer §4]), examining knowledge and QM from an R and D perspecti2d]{)), exploring the role of KM
in Six Sigma project managemené6]), and investigating data mining and quality contrd]([[ 15]). Currently, research
on the quantitative impact of QM practices on organizatiéiM process is rare.

KMS quality refers to accessibility and ease of ud)([The former means that one can access and search thalrelate
knowledge to meet one’s needs anywhere and anytime. Tlee tagans that one can easily input and retrieve the data in
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the KMS system @9). If the KMS quality is adequate and meets the employeeisiagthe extra effort required to find
and use knowledge will be reduced. In addition, if organaet members can find valuable and useful knowledge using
KMS, they are more likely to have positive attitudes towanbwledge sharing. In this situation, quality of knowledge
content and perceived usefulness of knowledge sharing is#in considerations?]).

[8] study provides some useful insights that suggest orgiaimacannot assume that KMS alone will solve their
concerns regarding knowledge sharing. KMS is just a toolfipsrt organizational knowledge processes, especially fo
explicit knowledge. On the other hand, organizational kieolge is implicit, context-dependent, difficult to imitased
noncodified. Therefore, organizations should focus orivetihg employee capability and a sharing culture, rathant
putting emphasis on information technology.

[40Q] suggest that there is general agreement that the successndekige system is dependent on its quality. Their
study has considered the knowledge quality dimensionsfireint levels of granularity; the knowledge item and the
retainer level (knowledge retainers refer to the storesnaiwkedge within the KMS, while the knowledge items refer
to the specific units of knowledge in the retainers), the logiplevel (syntactic, semantic, social and pragmatic igpal
that glues together the all the knowledge process) and thwlkdge usage level (are the task coordination and créglibil
important to the success of the KMS regardless of the quafitiye knowledge in the system). Each quality dimension has
been identified, defined at the appropriate level of graityland an appropriate way of measuring the quality dimersio
has been proposed.

2.4 Evaluation of Quality in KMS

From the literature reviewed what emerges is the following:

1. Knowledge is a part of the KID hierarchy. So in order to gttite quality of KMS it is important to study data
quality and information quality.

2. Organizational knowledge has two forms one that can biéyeaxlified that is managed by the IT centric KM
and the other is the experience and intuition of individweadd groups. A quality KMS needs to consider both these
dimensions.

3. Quality management in organizations focus on exchangeafledge that takes place within the firm and between
the firm and the external environment.

4. Both QM and KM both are involved in improvement of an orgaion’s performance. But the biggest challenge
for business managers is to define quality measures for latgelin the KMS.

5. Knowledge quality has different levels of granularityla item and retainer level; the ontology level and the usage
level.

3 Methodology and Data Analysis

As has been summarized above, knowledge quality has difféeeels of granularity. The item and retainer level of
granularity contributes to the inherent knowledge qualitie ontological level concerned with syntax, semantics,
socialism and pragmatism sets the context for knowledgéitgu@ihe usage level provides a task orientation and is
related to actionable knowledge quality. Further, thegel$eof granularity are complex and depend upon their rasec
attributes as has been identified Q] It is important to consider the role of these attributesasao arrive at some
conclusive evidence about the significance of these atériiband the levels of granularity to knowledge quality. Henc
knowledge quality comprised of a chain of hierarchy of a fatilautes, each attribute contributing towards the final
analysis of understanding the degree of knowledge qualitglytical hierarchy process (AHP) was selected to guide us
in choosing the right degree of knowledge quality. The AHEhteque (f1]) allows model a complex problem like
knowledge quality in a hierarchical structure showing tetionships of the goal, criteria, and the attributes. AHP
employs both quantitative and qualitative approaches gestomplex problems. Qualitatively, a complex problem is
decomposed into a hierarchical structure. Quantitatiielydopts pair-wise comparisons to rate the elementsheuyrt
AHP employs redundant comparisons to ensure the validifydzfments. It also provides a measure of inconsistency for
discarding inconsistent judgment2@]). The AHP method includes three steps: the first step ir@bkonstructing the
hierarchy; second, calculating weights of elements at é&aa@h of hierarchy; and finally, computing the weight of each
decision alternative. AHP is used here to guide the orgépizain determining the degree of knowledge quality while
considering the major factors. The factors were derivednfibe literature research and interviews with business
managers. To apply AHP, twelve business managers werevgtiol he profile of the business managers are presented in
Table 1.
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Table 1: Profile of Business Managers
Years of Experience  Number of Business Managers IndusttoSe Number of Business Managers

>25 years 6 IT/IITES 3
20 25years 4 KPO 7
16 20 years 2 Consulting 2

Based on the interactions with the business managers ahdrapghe AHP the following steps were carried out.
Sep I: Sructuring the hierarchy of levels and attributes

For this study a KMS quality model that aims at providing auioh to these above issues have been proposed. The
model is formalized and structured as a hierarchy, whiclbkesanavigation between the different levels of KMS quality
Furthermore, by combining this hierarchical structuréw#tiP, the model has been applied to quantitatively assesS KM
quality in organization’s focus in KMS initiatives and pt@e. The model integrates the contribution of similar warid
models.

The model restructures into a unified hierarchy the graitylaf [40] to elicit attributes of knowledge quality. The
study illuminates three dimensions inherent knowledgdityyaontextual knowledge quality, and actionable knaige
quality and classifies the elements proposed3®}. [The three different knowledge qualities are concepyusgparated,
but are used interactively at work. The three dimensionshioento create an overall construct of knowledge quality.
Inherent knowledge quality refers to the extent to whichvdeolge has quality in its own right (i.e. accurate, relialole
believable). This is the foundational attribute of knovwgedjuality. Even though knowledge is based on personalfbelie
and insights, they should be within a reasonable range farstto accept. Knowledge is context-specific and contexts
play a large role in how knowledge is understood. Differemtexts (i.e. paradigms, goals, roles, time, space, and
culture) evaluate quality in a different manner. Differeahtexts even need different knowledge management pregess
Contextual knowledge quality refers to the extent to whidlowledge considered within the context of the task (i.e.
relevant or value-added). The notion of knowledge qualigpehds on the actual use and reuse of knowledge.
Knowledge is not created for its own sake, but should be ategténto action to manifest its usefulness and profitahilit
Knowledge is about action and must be used to some end. Affierknowledge quality refers to the extent to which
knowledge is expandable, adaptable, or easily appliecststd he hierarchical model with the different levels angirth
attributes is presented below in Figure 1:

Sep I1: Data collection by pair-wise comparison of the elements

Using the nine-point scale as suggested4il},[relative importance of business managers for the faetbtise same
level with respect to factors of their preceding level isoreled. The scale for relative importance is given in Table 2.

Step I11: Calculating the relative weights of factors

The weight, which is the priority of an attribute with respezits preceding attribute, is calculated. The judgments
are synthesized using the geometric mean approach as sedjgg$41]. Table 3 gives the details of the local weights of
the attributes.

Table 2: Table of Scale of Importance for AHP

Intensity of Importance  Definition Explanations

1 Equal importance Two activities contribute equally to obgectives

2-3 Weak Moderate importance Experience and judgemettitlsiifavor one activity over another

4-5 Moderate plus- Strong importance Experience and juégéstrongly favor one activity over another

6-7 Strong plus- Very strong importance An activity is faadwery strongly over another; its dominance demonstratgdactice
8-9 Very, very strong Extreme importance  The evidence fagaone activity over another is of the highest possible ood@ffirmation
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KMS QUALITY
|
[ | |
INHERENT CONTEXTUAL KNOWLEDGE ACTIONABLE KNOWLEDGE
KNOWLEDGE QUALITY QUALITY QUALITY
Accuratef Culture Useful
Correct
Complete Structure Accessible
Consistent Dependence Inter-
pretable
Current Clarity Volatile
Relevant/ Responsive Secure
Rich

Fig. 1. Hierarchical Structure of Knowledge Quality

Table 3: Weights of Knowledge Quality Attributes derived from AHFoRessP

Level 1 Factors Weights Level 2 Sub-factors  Weights
Inherent Knowledge 0.33 Accurate/Correct 0.26
Quality (0.50) Complete 0.43
Consistent 0.06
Current 0.16
Relevant/Rich 0.09
Contextual Knowledge Quality (0.12) 0.12 Culture 0.05
Structure 0.09
Dependence 0.15
Clarity 0.49
Responsive 0.23
Actionable Knowledge Quality (0.55) 0.55 Useful 0.27
Accessible 0.15
Interpretable 0.07
\olatile 0.48
Secure 0.03

4 Results and Discussion

Results of AHP process can be analyzed for two purposeslyi-ishelp in choosing the degree of knowledge quality;
and secondly, to prioritize the attributes of the knowledgality framework.

Choosing the degree of knowledge quality

The results from the AHP process in terms of the syntheselssafroations taken from twelve business managers with
respect to the goal of knowledge quality are shown in Table 3.

The results show that actionable knowledge quality (0.B8ué&nces knowledge quality much more than inherent
knowledge quality (0.50) and contextual knowledge qudbty2). Hence, in organizations wanting to implement KMS,
managers have to ensure actionable knowledge qualitywfetldy inherent knowledge quality. The degree of influence
of contextual knowledge quality seems insignificant.
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Prioritization of attributes of knowledge quality

The AHP process has also led to prioritizing the attributesbelong to the three granular levels of knowledge quality
Table 3 gives the weights of the five attributes of each level.

Among the three levels of knowledge quality, actionablevidedge quality emerges as the most important attribute
(weight of 0.55) in knowledge quality followed by inherentdwledge quality (weight of 0.33), and lastly, contextual
knowledge quality (0.12). It may be inferred that managenssiering knowledge quality in their organizations are
concerned about the actionable knowledge quality. Anatiterpretation of this could be that managers consider task
orientation when it comes to knowledge processes of shastagng and disseminating. They are not swayed by context.

To analyze the importance of attributes of the knowledgdityulevels, weights of these attributes that give the
relative importance with respect to their parent level axemgin Table 3. Volatility emerges as the most important
attribute (weight of 0.48) for actionable knowledge quafibllowed by usefulness (weight of 0.27). It shows that
managers lay high importance on volatility while considgriknowledge quality in KMS. From Table 3, in the
contextual knowledge quality level, clarity assumes highgportance than responsiveness. Completeness remesent
higher (0.43) to inherent knowledge quality as compareatoieacy and correctness (0.26).

Managerial implicationsfor knowledge quality

It is observed that in highly knowledge intensive orgarad that were part of this study such as IT/ITES, KPOs
and consulting, knowledge quality is of concern in theinfial and informal knowledge management systems. All these
organizations need quality knowledge that can be used amkdeby them for existence, thus actionable knowledge
quality seemed most important to the business managerererserious concerns of knowledge leakage (volatility)
in these organizations business managers need to ensunstartosupply of knowledge in organization is maintained
and any knowledge that is available needs to be preserveh&uring knowledge quality in the knowledge management
system. Significantly the usefulness of such knowledgesgs a role in knowledge quality in organizations. Avaliéab
and useful knowledge also need to be accessible. It beconpestant that organizations maintain a knowledge map that
is current and updated to provide a picture of the availaideful and accessible knowledge. The results of AHP also
suggest the same.

However, it is pertinent to mention here that inherent krealgle quality also has a significant role in maintaining
knowledge quality. To further reinforce the dictum littladwledge is dangerous, knowledge in organizations wilehav
to be complete, accurate and current. Thus, it is importaat organizations carry out knowledge audits to ensure
completeness, accuracy and currency along with a knowlelégeing process.

Care needs to be taken while implementing a knowledge mamagfesystem. There are contextual risks involved
which may act as barriers to knowledge quality. It is impott®r business managers to provide clarity of goal to the
knowledge management process to set the context for anyl&dgermanagement system. The message of responsiveness
and dependence needs to be clearly defined through regaitaiinéeractions.

5 Conclusion

With the rapidly growing need to manage knowledge in suchpmtitive environment, organizations will not only have
to implement formal knowledge management systems but aisare quality in the knowledge that circulates in the
organization. Business managers will have to proactivake tsteps to provide necessary knowledge quality. In these
turbulent times where employee turnovers are extremelly hétention of knowledge in organization is of paramount
importance. Inherent, contextual and the actionable kadge quality contribute in varying importance to the oJeral
goal of knowledge quality. Analytical hierarchy procesH®) is used in this study so as to arrive at the goal of the
study. Actionable knowledge quality emerges as the mosbitapt area of concentration for business managers toensur
knowledge quality in the knowledge management system.
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