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Abstract 

In the knowledge economy, a key source of sustainable competitive advantage relies on the way to create, share, 
and utilize knowledge. Knowledge Management (KM) tools assumed an important role in supporting KM 
activities. The objective of this paper is to aid decision makers to identify the most appropriate KM tool to improve 
the effectiveness of their organization. In order to rate competing systems of different vendors, we propose an 
enhanced multi-criteria method, namely fuzzy VIKOR, that takes advantages of fuzzy logic and group decision 
making to deal with the vagueness and granularity in the linguistic assessments. The method aims to isolate 
compromise solutions, by providing a maximum group utility and a minimum of an individual regret. A case study 
is also given to demonstrate the potential of the methodology.  
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1. Introduction 

Knowledge has been accepted as the most important 
strategic resource for high technology firms. Since 
successful knowledge management (KM) can provide 
sustainable competitive advantage,1-3 interest from both 
industry and academy to KM has been growing rapidly. 
According to Tiwana,4 KM is the ability to create and 
retain greater value from core business competencies. 
Wadhwa and Saxena5 view KM in a simple business 

sense as creation, sharing, adaptation, application and 
advancement of knowledge in enterprises to improve 
their performance. The role of KM is dynamic and it 
needs to change with the changes in customer priorities 
on cost, quality, time, variety, etc.5 

The aim of KM can also be cost saving, increased 
organizational capacity, better customer service, and 
reduced cycle time.6-8 To maximize competitive 
advantage, the concept of seamless supply chains is 
emerging and encouraging market place knowledge to 
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move through supply chains as effectively as possible 
with KM and information technology (IT) as key 
enablers.5 KM tools are then used as enablers to supply 
chain management to build dynamic communities 
connecting the enterprise with customers and suppliers. 
KM tools are IT based systems developed to support 
and enhance the organizational processes of knowledge 
creation, storage/retrieval, transfer, and application.9 
The KM tools can provide real-time knowledge and 
information on the customer spanning the customer 
relationship lifecycle through knowledge retention and 
the building of customer profiles. This allows a better 
understanding of customers and their needs, and 
therefore enables more effective and efficient customer 
service.10 KM tools make it possible to deliver 
knowledge to all departments within an organization. 
They also integrate various knowledge processes to 
solve one or more business problems as an 
organizational information system. They also promote 
and enable the knowledge process in order to improve 
decision-making.14 The examination of the current 
literature shows that only limited studies10-17 exist and 
this paper presents an enhanced multi-criteria method to 
assess such tools. 

Several decision problems involving the evaluation 
and ranking of a finite number of alternatives depending 
on several and usually conflicting criteria can be 
modeled as a multi criteria decision making (MCDM) 
problem.18 As there exist several techniques to solve 
MCDM problems, the availability and selection of an 
appropriate method depend on the structure of the 
model and the information that can be collected. It is 
quite natural to expect from a method to provide more 
robust solutions if it can successfully process more 
complex data. Since the human judgment mostly 
contains some kind of uncertainty, it is more desirable 
to have a tool that is able to treat information in such a 
fuzzy environment.19 Recently, VIKOR method has 
been introduced as an applicable technique to 
implement within MCDM.20 The method provides a 
maximum group utility for the majority and a minimum 
of an individual regret for the opponent, and it 
introduces a multi criteria ranking index based on the 
particular measure of closeness to the ideal solution.20 
VIKOR focuses on ranking and selecting (from a set of 
alternatives) in the presence of conflicting and non-
commensurable criteria21-23 (such as KM tool evaluation 
criteria), assuming that compromising is acceptable for 

conflict resolution. The decision maker wants a solution 
that is the closest to the ideal, and the alternatives are 
evaluated according to all established criteria.22 

Therefore, it can effectively deal with characteristics of 
this problem and provide a comprehensive and 
systematic approach that quantitatively evaluates KM 
tool alternatives. 

In its original setting, alternatives are evaluated with 
exact evaluation values in VIKOR method and this can 
be quite restrictive with unquantifiable criteria. This 
inefficiency will be more exacerbated, when linguistic 
terms were used for the evaluations. To treat such 
information in the assessment process, VIKOR method 
can be extended based on fuzzy logic.19 Accordingly, 
the ambiguities involved in the assessment data can be 
represented efficiently and processed to assure a more 
convincing and effective evaluation. In this article, the 
extended VIKOR method is used to evaluate KM tool 
alternatives. 

The paper is organized as follows. Section 2 and 3 
present respectively the literature related to KM tool 
evaluation and the identified KM tool evaluation 
criteria. Section 4 introduces the details of the proposed 
approach. Section 5 applies the suggested approach to 
rate the KM systems. Finally, last section contains some 
concluding remarks. 

2. Literature Review for KM Tool Evaluation  

Selection of KM tools is usually a complex task due to 
the fact that the related decision problem is not well-
defined or structured. The presence of the multiple 
criteria and the involvement of the multiple decision-
makers will expand decisions from one to many several 
dimensions; thus, it will increase the complexity of the 
solution process. In line with the multi-dimensional 
characteristics of KM tool performance, MCDM 
modeling framework provides an effective way for the 
evaluation with multiple attributes. Solution techniques 
available within MCDM make it possible to rank 
different KM tools (i.e. software products) when they 
are compared in terms of their overall performance. It is 
common to apply the implications of fuzzy set theory to 
extend MCDM methods (e.g. analytic hierarchy process 
(AHP),24 analytic network process (ANP),25 technique 
for order performance by similarity to ideal solution 
(TOPSIS),26 etc.) in better capturing the decision 
makers’ preference structure. As the several 
performance dimensions related to KM tools cannot be 
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evaluated in an exact manner, any tool ranking 
technique should take into account the uncertainty in the 
assessments.  

As it can be seen from literature survey, AHP and 
ANP are some widely used MCDM methods where 
fuzzy theory can be applied. AHP method can deal with 
imprecision caused by the decision maker’s inability to 
translate his/her preferences for some alternative to 
another into a totally consistent preference structure. In 
spite of their popularity and simplicity in concept, they 
can only obtain relative weights for criteria and 
alternatives; they cannot compute gaps between the 
status quo and an ideal point of an alternative. On the 
other hand, TOPSIS is another distance based MCDM 
method which leans on aggregating function 
representing ‘‘closeness to ideal”. In TOPSIS the 
chosen alternative should have the ‘‘shortest distance” 
from the ideal solution and the ‘‘farthest distance” from 
the ‘‘negative-ideal”. The TOPSIS method introduces 
two reference points, but it does not consider the 
relative importance of the distances from these points.22 
Moreover, the normalized value in the VIKOR method 
does not depend on the evaluation unit of criterion 
function, whereas the normalized values by vector 
normalization in the TOPSIS method may depend on 
the evaluation unit. Therefore, VIKOR method may 
provide a more effective basis for developing KM tool 
selection models. 

Literature available on software evaluation and 
selection using different approaches (containing MCDM 
techniques) are quite numerous. Here, we preferred to 
focus more on KM tool selection studies. Ngai and 
Chan16 provided a work that aims to evaluate KM tools 
using AHP methodology. They underlined that their 
paper was primarily concerned with providing such a 
framework. In another work, Tuncer and Büyüközkan27 

used a fuzzy logic approach in the evaluation process by 
stating that subjective considerations were relevant to 
the KM tool decision. More precisely, they formulated a 
fuzzy AHP model and applied to a real case of assisting 
decision-makers to evaluate a suitable KM tool for 
effective supply chain management. Mulebeke and 
Zheng28 proposed ANP for software selection. Chan and 
Nevo29 aimed to explore the roles and scope of KM 
systems in organizations, and proposed a study to 
suggest a revised approach to developing organizational 
KM systems by using Delphi methodology. Wang and 
Chang30 presented an AHP-prediction model based on 

the consistent fuzzy preference relations to help the 
organizations become aware of the essential factors 
affecting the success of KM implementation. Wu and 
Lee31 studied the selection of KM strategies by using 
ANP methodology. Afterwards, Wu32 enhanced this 
study and used a combined ANP and DEMATEL 
(decision-making trial and evaluation laboratory model) 
approach for choosing KM strategies. A different work 
with more design aspect of KM systems is due to Juang, 
Lin and Kao.33 In this work, the authors have proposed a 
genetic algorithm based optimization model to improve 
the design efficiency of a KM system. Recently, Razmi, 
Sangari and Ghodsi34 developed a framework for 
enterprise resource planning (ERP) readiness 
assessment using fuzzy ANP. Similarly, ERP software 
selection process is proposed by Yazgan Boran and 
Goztepe35 with using artificial neural network based on 
ANP. As another study, Wen36 developed a model for 
the measurement of the effectiveness of KM in 
Taiwanese high-tech enterprises with AHP. Chang and 
Wang37 used a fuzzy MCDM approach and studied the 
measurement of successful KM possibility. In 2010, Şen 
and Baraçlı38 studied a fuzzy quality function 
deployment (QFD) based methodology for acquiring 
enterprise software selection requirements. 

3. KM Tool Evaluation Criteria 

The first step of the proposed framework is to determine 
the criteria needed to assess the KM tools.  The KM tool 
evaluation criteria have been identified after a careful 
study of literature,16,17,38-47 examination of commercial 
vendor surveys, public product briefings and demos. 
Then, these criteria verified with external professional 
experts (KM consultants and vendors themselves) to 
ensure all criteria were well formulated and properly 
understood and a generic evaluation criteria list is 
determined. 

The size of company, internal needs and competitive 
pressure would also influence the adoption of KM 
systems. Thus, the decision makers need to analyze the 
KM tool selection problem and case company’s 
requirements in order to ensure the decision-making 
process effectively and efficiently. Fig. 1 indicates the 
criteria determination process of the study. In order to 
fulfill the expected outcome, the following ten main 
evaluation criteria are identified. 
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 Software enhancement possibilities17,38,42,44,45: KM 

systems need integration with a wide range of other 
daily applications. Reports of project, finance or 
ERP (Enterprise Resource Planning) systems or 
their related parameters, companies exchange 
servers etc. are the areas of interface. New 
functions can be developed from scratch too. For all 
such requirements, the system should provide a 
platform whereby additional development can 
easily be made.  

 Compliance with company standards17,38,41-45: 
Standardization of information technology 
applications in a global company with wide range 
of products in several locations is crucial. Small 
isolated solutions of applications result in total 
disorder in reporting, integration of applications 
and vast amount of investments can be made 
reinventing the wheel in each region. So software 
used must comply with the standards of the 
company. 

 Document management16,17,38,44,46: In knowledge 
organizations, large amount of knowledge is 
embedded within the documents. Users become 
productive if the documents are managed 
effectively. Comprehensive authorization, good 
search mechanism, versioning, document 
discussions and alerts are inevitable aspects of a 
document management system. 

 Collaboration16,17,38,40-46:  Collaboration is the 
backbone of KM. It plays a substantial role in 
leverage of mainly tacit knowledge. Collaborative 
problem solving, conversation and teamwork 
generate a significant proportion of knowledge 
assets. It is also one of the three major components 
to e-Businesses besides information and commerce.  

 Portal functions17,38,44,46: Portals provide an easy to 
use entry point to knowledge domain of a global 
company. Hence should be easy to use, easy to 
personalize and if possible should facilitate single 
sign on functions where there are endless 
applications worldwide. 

 Workflow facilities17,38,44,46: Workflow facilities 
speed up the document flow through processes in a 
company. It is based upon defining the path a 
document travels and functions applied to this 
document (such as approve or reject) and people 
authorized to perform these functions. Workflow 
management is one off the main interfaces between 
process management and document management. 

 Ease of use17,38-41,44,46: Introduction of knowledge 
management environments can involve change 
management applications. Although a bottom up 
approach has been used for KM projects users 
would find a complex, hard to use system difficult 
to adopt. This would hinder the deployment efforts 
of the project team, causing unnecessary delays. 

 Capital expenditure16,17,40,41,43: Capital costs are 
non recurring expenditures involved in setting up 
the KM system product, licenses and training costs 
are of this definition. 

 Operating expenditure16,17,39-41,43: Operating 
expenditures are recurring costs based on day to 
day operations of the system. 

 Vendor reputation16,17,38,44,47: The vendor as a 
business partner should care about the quality of 
services and support given to the customer. Its 
expertise and experience in the area of KM gives 
the customer more confidence in the tool. If we 
consider that KM is only a new subject it is hard to 
find experienced employees in some regions. 

4. Proposed Analytic Approach: Group 
Decision Making based Fuzzy VIKOR 
Method  

Problems treated within MCDM framework usually 
involve multiple conflicting criteria. Such problems 
require comparisons of alternative solutions on the basis 
of criteria and usually include implicit or explicit trade-
offs between the criteria.48 One category of MCDM 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

Fig. 1.  Criteria determination process 
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methods consists of the distance-based or compromise 
programming techniques that seek a solution that is 
close to an ideal solution, or like the Nash cooperative 
game concept, a solution that is distant as far as possible 
from the worst solution.49 Belonging to this compromise 
programming category, VIKOR method was introduced 
as an applicable technique to implement within 
MCDM.20,50-64 It is developed to focus on ranking and 
selecting from a set of alternatives in the presence of 
conflicting criteria. VIKOR method aids to determine 
the compromise ranking-list and the compromise 
solution by introducing the multi criteria ranking index 
based on the particular measure of “closeness” to the 
“ideal” solution.20 The compromise solution, whose 
foundation was established by Yu65 and Zeleny,66 is a 
feasible solution, which is the closest to the ideal, and 
here "compromise" means an agreement established by 
mutual concessions. With its ability to provide 
compromise solution(s), VIKOR is selected in this work 
as a suitable method for evaluating KM tools. We refer 
the readers to the work of Opricovic and Tzeng50 for the 
essences of VIKOR method. 

VIKOR method is based on the concept of accurate 
measurement and crisp evaluation, i.e., the assessments 
of alternatives must be in exact numerical values. 
However, owing to the unavailability or uncertainty of 
information, it is very difficult to evaluate KM tools 
with certainty. Most evaluators tend to give assessments 
based on their knowledge, past experience and 
subjective judgments. As an example, "quality" is a 
variable that can be rated more comfortably with 
linguistic values rather than numerical ones, i.e., poor, 
fair, good, very good, etc. To deal with the vagueness of 
human thought, fuzzy set theory can play a significant 
role in this kind of decision-making environment. The 
approximate reasoning of fuzzy set theory can properly 
represent linguistic terms.67 To tackle the ambiguities 
involved in the process of linguistic estimations, it is 
better to convert these linguistic terms to fuzzy 
numbers. Hence, the value of a linguistic variable can 
be quantified and extended to mathematical operations 
using fuzzy set theory.19,68 There exist several 
computational models about computing with words in 
the literature.69-71 

Opricovic and Tzeng72,73 have also suggested using 
fuzzy logic for VIKOR method. However, they simply 
used fuzzy values to define the attributes’ ratings and 
their importance at the first phase of their study, and 

then, by applying a defuzzification technique, they 
applied VIKOR method with crisp data. Here, we 
suggest using fuzzy logic in the subsequent phases of 
VIKOR method without losing any important 
information with the mapping process at beginning. In 
the literature, there are limited number of studies that 
apply fuzzy VIKOR. Büyüközkan, Ruan and 
Feyzioğlu74 have applied this approach to measure the 
performance of e-learning web sites, while Büyüközkan 
and Ruan75employed it for evaluating the ERP software 
products. Recently, Chen and Wang76 optimized 
partners’ choice in IS/IT outsourcing projects using 
fuzzy VIKOR while Sanayei, Mousavi and 
Yazdankhah22 used fuzzy VIKOR for supplier selection.  

Group decision-making is another important 
concern in this study. Multiple evaluators are often 
preferred rather than a single evaluator77-82 to avoid the 
bias and to minimize the partiality in the decision 
process.83 The presence of multiple criteria and the 
involvement of multiple evaluators will expand the 
decision space from one to many dimensions, thus the 
complexity of the decision process will increase.  

Fig. 2 briefly illustrates the proposed methodology. 
Lets denote m alternatives under consideration as  

maaa ,...,, 21 , and n evaluation criteria as nccc ,...,, 21 . 
Then, the steps of our approach are as follows. 

Step 1. Construct a committee of experts with K 
members and determine the alternatives and evaluation 
criteria.  

Step 2. Identify the evaluation base, in other words 
the linguistic variables for weighting criteria and the 
linguistic ratings for the alternatives as given in Tables 
1 and 2. 
 

Table 1.  Linguistic variables for rating criteria 
importance 

Variable Symbol Fuzzy Scale 
Very High VH (0.7, 1.0, 1.0) 

High H (0.5, 0.7, 1.0) 
Medium M (0.2, 0.5, 0.8) 

Low L (0.0, 0.3, 0.5) 
Very Low VL (0.0, 0.0, 0.3) 
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Table 2.  Linguistic variables for rating 
alternatives 

Variable Symbol Fuzzy Scale 
Outstanding O (0.875, 1.000, 1.000) 
Very Good VG (0.750, 0.875, 1.000) 
Fairly Good FG (0.625, 0.750, 0.875) 

Good G (0.500, 0.625, 0.750) 
Moderate M (0.375, 0.500, 0.625) 

Poor P (0.250, 0.375, 0.500) 
Fairly Poor FP (0.125, 0.250, 0.375) 
Very Poor VP (0.000, 0.125, 0.250) 
Negligible N (0.000, 0.000, 0.125) 

 
Delphi-Step 1: K experts are asked to provide the 

evaluation data in the form of linguistic variables as 
illustrated in Tables 1 and 2, which in turn corresponds 
to the fuzzy triangular numbers k

ijf
~

 and k
iw~ . In this 

method, each expert has a weight k  according to 
his/her degree of experience. 

Delphi-Step 2: First, the weighted average ijf
~

 of 
all k

ijf
~

’s and iw~  of all k
iw~ ’s are computed as follows: 
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Then for each expert, the deviation between the 
weighted average ijf

~
 and k

ijf
~

 is computed. The same 
procedure is also applied for the deviation between the 
weighted average iw~  and k

iw~ . At this point, the distance 
of fuzzy numbers is calculated using our proposed 
method in order to evaluate the deviations between the 
weighted averages and experts’ evaluation data. 

 

Fig. 2.  Proposed methodology of the study 
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Delphi-Step 3: A threshold value is defined so that 
the deviation is sent back to the expert if the distance 
between the weighted average and expert’s evaluation 
data is greater than this value. If there is any distance 
value being greater than the threshold value then the 
relevant expert is notified and the process starting with 
the step 2 is repeated until there is no distance value 
exceeding the threshold value. 

This process is repeated until two successive 
averages are reasonably close to each other.  It is 
assumed that the distance being less than or equal to 0.2 
corresponds to two reasonably close fuzzy estimates.84 
We also suggest this threshold. 

Step 4. If the supports of triangular fuzzy numbers 
expressing linguistic variables (Tables 1 and 2) do not 
belong to the interval [0,1], then a scaling is needed to 
transform them back in this interval. Here, we use a 
linear scale transformation to have a comparable 
number. As an example, if we transform the rating of 
alternatives, we have 

 ,,,~
max

3

max

2

max

1














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where 

 ,,,
~ 321

ijijijij ffff   

3max
max ij

j
i ff  .,...,2,1 ni   

Step 5. Compute the values of jS
~

 and 
jR

~
mj ,...,2,1  by the relations 

  iji

n

i
j rdwS ~,1

~~~

1



 , (4) 

  ,~,1
~~max

~
iji

i
j rdwR   (5) 

where jS
~

 and jR
~

 are used for formulating the ranking 
measure of “group utility” and the “individual regret” 
respectively. Here,  ijrd ~,1

~
 represents the distance of 

an alternative rating to the positive ideal solution 
 1,1,11

~
  calculated by area compensation method. 

This method is due to Fortemps and Roubens85 and has 
reasonable ordering properties86 and computational 
easiness (see Appendix for details). Note that the 
maximum among  iji rdw ~,1

~~  values is the one that is 
the most distant from 1

~
. 

Step 6. Compute the values jQ
~

 mj ,...,2,1  by the 
relation 

     ,~
1

~~
jjj RvSvQ   (6) 

where jS 
~

 and jR 
~

are normalized jS
~

 and jR
~

 values 
using the linear scale transformation. Here, “v” is 
introduced as a weight of the strategy of “the majority 
of criteria” as proposed in the original VIKOR method. 
The compromise can be selected with “voting by 
majority” (v > 0.5), with “consensus” (v = 0.5), or with 
“veto” (v < 0.5).  

Step 7. The ranking order of alternatives is 
determined with the help of the area compensation 
method70. First, jS 

~
, jR 

~
 and jQ

~
 values are defuzzified 

into crisp jS 
~

, jR 
~

 and jQ
~

 values. Then, alternatives 
are ranked by sorting each jS 

~
, jR 

~
 and jQ

~
 values in an 

increasing order as in the original VIKOR method. The 
result is a set of three ranking lists denoted as  S

~
,  R

~
 

and  Q
~

. The alternative 1j  corresponding to  1Q  (the 
smallest among iQ  values) is proposed as a 
compromise solution if 
C1. The alternative 1j  has an acceptable advantage, in 
other words     DQQQ  12  where )1/(1  mDQ  
and m is the number of the alternatives. 
C2. The alternative 1j  is stable within the decision 
making process, in other words it is also the best ranked 
in  S

~
 or  R

~
. 

If one of the above conditions is not satisfied, then a set 
of compromise solutions is proposed, which consists of: 
 The alternatives 1j  and 2j  where  22 QQj    if 

only the condition C2 is not satisfied, or 
 The alternatives kjjj ,...,, 21  if the condition C1 is 

not satisfied; and kj  is determined by the relation 

    DQQQ k  1  for maximum k where  kjk QQ   
(the positions of these alternatives are in closeness). 

5. Application of the Proposed Approach 

The proposed evaluation framework is applied to a real 
case with the purpose of assisting decision-makers in 
the local branch (briefly called XYZ) of an 
internationally recognized corporation. First of all, the 
central firm is truly global in the sense that to share 
knowledge, employees must use very diverse means in 
addition to traditional face to face communications. The 
aspects of KM that involve technology enabled 
repositories and sharing networks were well suited to 
the company to overcome the geographical barriers. The 
information technology driven nature of the company’s 
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business also provides a strong motivation to manage 
knowledge effectively. In summary, it was necessary to 
establish a KM system for the XYZ Company to enable 
employees to access all the dimensions of the company 
knowledge easily while contributing to the whole KM 
process by the necessary inputs from the experiences 
gained. 

Step 1. A group of five domain experts conducted 
the evaluation process. As the participation and support 
of top managers significantly influences the success of 
KM tool adoption, one member of the committee was a 
top manager. Two other members of the committee 
were from the information technology department, each 
having considerable experience in corporate projects 
involving change management. The last two members 
were senior representatives and potential users of the 
KM tools. All experts were treated equally. Then, the 
experts were required to evaluate three main KM tools 
as alternatives: A tool introduced by Opentext, namely 
Livelink (alternative A), Microsoft product Sharepoint 
Portal (alternative B) and Hyperwave (alternative C).  

Step 2. As mentioned previously, the experts 
expressed their preference for criteria weights and 
alternatives linguistically (see Table 1 and Table 2). 
Three determined alternatives are to be evaluated versus 
ten evaluation criteria.  The evaluations of experts are 
given in Tables 3–6. 

Table 3.  The linguistic evaluation of criteria 
importance 

 Evaluators 
 1 2 3 4 5 

Software enhancement VL L L VL L 
Compliance H VH H VH VH
Document management H H M H H 
Collaboration facilities M L M M H 
Portal functions M M M H M 
Workflow facilities L VL VL VL VL 
Ease of use H M M M H 
Capital expenditure L L H M L 
Operating expenditure M H M M H 
Vendor reputation VH H VH VH H 

Table 4.  The linguistic evaluation of alternative A 

 Evaluators 
 1 2 3 4 5 

Software enhancement G M M M G 
Compliance O VG O G VG
Document management FG G M M G 
Collaboration facilities FG VG G G M 
Portal functions FP P P VP FP 

Workflow facilities M G M FP P 
Ease of use P FP P P FP 
Capital expenditure VG VG G VG G 
Operating expenditure G G FG M M 
Vendor reputation M G M G G 

Table 5.  The linguistic evaluation of alternative B 

 Evaluators 
 1 2 3 4 5 

Software enhancement P FP P VP FP 
Compliance VP FP P VP VP 
Document management FP VP FP VP VP 
Collaboration facilities FP VP FP FP VP 
Portal functions M G FG M G 
Workflow facilities M G P M P 
Ease of use FG G G VG M 
Capital expenditure VP FP P VP P 
Operating expenditure FP FP VP P P 
Vendor reputation G VG FG M G 

Table 6.  The linguistic evaluation of alternative C 

 Evaluators 
 1 2 3 4 5 

Software enhancement M M FG G G 
Compliance FP VP VP P VP 
Document management G FG G M M 
Collaboration facilities G G M G M 
Portal functions G G P M G 
Workflow facilities FG G M M G 
Ease of use M G P FP P 
Capital expenditure P FP P P VP 
Operating expenditure G M G M M 
Vendor reputation FP P P VP VP 

 
Step 3. The fuzzy decision matrix is constructed 

with the linguistic evaluations of experts. Then, the 
aggregated fuzzy weights of criteria and the aggregated 
fuzzy ratings of alternatives are calculated through the 
weighted fuzzy Delphi methodology. The results are 
shown in Table 7. 

Step 4. The fuzzy decision matrix was normalized 
in this step. The normalized matrix is the same as one 
given in Table 7 because of the scale selected for 
linguistic variables. 

Steps 5 and 6. S, R and Q values were computed by 
selecting v = 0.8 and are shown in Table 8. 

Step 7. Table 9 gives the defuzzification scores of 
alternatives computed with the area compensation 
method and the corresponding rankings. Given these 
results, we observe that condition C2 is satisfied 
whereas C1 is not. However, in this special case, the 
number of alternatives are not enough numerous, and 
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condition C1 is difficult to satisfy. Then, we selected 
alternative A (Opentext Livelink) as the most 
appropriate KM tool. Meanwhile, alternatives B 
(Sharepoint Portal) and C (Hyperwave) are almost 
equally valuable. 

 

Table 8.  Sj, Rj and Qj values for v = 0.8 
 Alternative A Alternative B Alternative C 

Sj (1.16, 2.15, 3.28) (1.78, 3.24, 4.78) (1.77, 3.07, 4.31)
Rj (0.26, 0.37, 0.43) (0.50, 0.70, 0.80) (0.50, 0.70, 0.80)
S'j (0.24, 0.45, 0.69) (0.37, 0.68, 1.00) (0.37, 0.64, 0.90)
R'j (0.26, 0.37, 0.43) (0.50, 0.70, 0.80) (0.50, 0.70, 0.80)
Qj (0.25, 0.43, 0.63) (0.40, 0.68, 0.96) (0.40, 0.65, 0.88)

Table 9.  Ranking of alternatives 

 S R Q 
 Dist. Rank Dist. Rank Dist. Rank 

Alternative A 0.46 1 0.36 1 0.44 1 
Alternative B 0.68 3 0.68 2 0.68 3 
Alternative C 0.64 2 0.68 3 0.65 2 

 

6. Concluding Remarks 

For reacting to an increasingly rival business 
environment, many companies emphasize the 
importance of KM systems.  However, here raises a 
critical issue of how companies can better evaluate and 
select a favorable tool to a successful KM support. This 
study proposed a fuzzy MCDM framework to 
effectively solve KM tool evaluation problem under a 
fuzzy environment. Such evaluation is an important 
decision for any enterprise to achieve competitive 
advantage. Based on the literature survey and with the 
validation of industrial experts, we first defined possible 
KM tool evaluation criteria and formulated a fuzzy 
multi criteria evaluation model. The approach basically 

extends VIKOR method that helps DMs to achieve an 
acceptable compromise of the maximum “group utility” 
of the “majority” and the minimum of the individual 
regret of the “opponent”. In the extended method, the 
importance weights of criteria and the ratings of 
alternatives are assessed in linguistic terms by triangular 

fuzzy numbers. By using the suggested approach, the 
ambiguities involved in the assessment data could be 
effectively represented and processed to assure a more 
convincing and effective evaluation process. 

Although the extended method presented in this 
paper is applied to the KM tool evaluation problem, it 
can also be used to help DMs to identify acceptable 
compromises in many software evaluation problems. In 
the future, we aim to consider evaluation criteria 
dependency which is generally less involved issue in 
MCDM methods. More precisely, we want to apply a 
decision framework based on the Choquet integral 
aggregation,87-89 that takes into account interaction 
among evaluation criteria. We believe that it will be 
good practice to exploit this method for the KM tool 
evaluation problem and to compare the results. 
Although not encountered during this study, there can 
be also some assessments that could not be collected or 
expressed in different scales during the evaluation 
process. This case is considered as a future research 
direction where evaluation practices containing 
incomplete preference relations90 or different scales91 
can be applied.  
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Table 7.  Aggregate fuzzy criteria weights and alternatives ratings 

 Criteria Ratings of 
 Weights Alternative A Alternative B Alternative C 

Software enhancement (0.0, 0.2, 0.4) (0.43, 0.55, 0.68) (0.15,0.28,0.40) (0.48,0.60,0.73) 
Compliance (0.6, 0.9, 1.0) (0.75, 0.88, 0.95) (0.08,0.20,0.33) (0.08,0.20,0.33) 
Document management (0.4, 0.7, 1.0) (0.48, 0.60, 0.73) (0.05,0.18,0.30) (0.48,0.60,0.73) 
Collaboration facilities (0.2, 0.5, 0.8) (0.55, 0.68, 0.80) (0.08,0.20,0.33) (0.45,0.58,0.70) 
Portal functions (0.3, 0.5, 0.8) (0.15, 0.28, 0.40) (0.48,0.60,0.73) (0.43,0.55,0.68) 
Workflow facilities (0.0, 0.1, 0.3) (0.33, 0.45, 0.58) (0.35,0.48,0.60) (0.48,0.60,0.73) 
Ease of use (0.3, 0.6, 0.9) (0.20, 0.33, 0.45) (0.55,0.68,0.80) (0.30,0.43,0.55) 
Capital expenditure (0.1, 0.4, 0.7) (0.65, 0.78, 0.90) (0.13,0.25,0.38) (0.18,0.30,0.43) 
Operating expenditure (0.3, 0.6, 0.9) (0.48, 0.60, 0.73) (0.15,0.28,0.40) (0.43,0.55,0.68) 
Vendor reputation (0.6, 0.9, 1.0) (0.45, 0.58, 0.70) (0.55,0.68,0.80) (0.13,0.25,0.38) 
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