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Abstract 

 
The main objective of this study is to present a fuzzy system model to evaluate the benefits of 
knowledge management in the Isfahan University of Medical Sciences. This study is an applied 
research and a survey research in terms of method. Statistical population consists of members 
of knowledge management and academic engineering committee of Isfahan University of 
Medical Sciences (n=45) and these individuals were selected using stratified random sampling 
method. Data collection method in this study is library and non-library method and some 
instruments such as questionnaire and documents are used for purpose of data collection. In 
this study, some benefits caused by knowledge management deployment within organizations 
are identified and these benefits are prioritized and weighted especially in Isfahan University 
of Medical Sciences. Then, using the methods provided in fuzzy logic, fuzzy inference rules were 
provided for evaluation of the amount of benefits caused by knowledge management 
deployment within the organization. To design the first questionnaire, 5-point Likert scale was 
used and the second questionnaire was designed using fuzzy logic and both instruments showed 
high reliability. To test reliability of the questionnaire, Cronbach's Alpha was used. In this 
study, fuzzy model is provided for evaluation of the benefits caused by knowledge management 
deployment.  
Key words: knowledge management, benefits caused by knowledge management, fuzzy model 
presentation, knowledge management benefits, fuzzy inference system, benefits. 

 
 

I. INTRODUCTION  
The main features of the current time economics could be increased competition in business and 
leaner organizations, convergence of products and services and wide range development of 
technology (Davenport and Prosac, 1998). Knowledge management is considered as a source of 
competitive advantage, which could finally cause organizational success. Many organizations 
have done big investments on knowledge management to gain knowledge and intellectual 
capitals. However, the results obtained from evaluations show that a few number of 
organizations have been successful in this field. Many scholars have claimed that lack of 
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understanding goals of knowledge management and inability to measure the value and 
function of knowledge assets and lack of some criteria for measurement of relevant successes of 
knowledge management deployment could be the most important barriers to knowledge 
management (Choy et al, 2006). 
Without measurable success, it is rarely possible that managers could be informed that where 
they have acted well and where they have shown no adequate function. Hence, they would not 
be able to have conscious judgment about what they should not do and what they should 
change (Bose, 2004). 
The main problem of this study at the first step is to identify the benefits caused by knowledge 
management deployment within the organizations and in the next step, prioritization of 
benefits identified for selected organization and ultimately, providing a fuzzy model to 
evaluate the benefits gained within the organization. 

 
 

II. METHODOLOGY  
The method applied in this study is applied method in terms of purpose and is a survey method 
in terms of type of the data. 
The desired population in this study consists of active experts and managers in field of 
knowledge management in the Isfahan University of Medical Sciences placed in one of the 
following departments: 

 Management Committee members of Isfahan University of Medical Sciences 
with supervision on the way of knowledge management deployment within the 
organization 

 The academic engineers of Isfahan University of Medical Sciences with the 
responsibility of promoting the knowledge management and the relevant mechanisms 
in relevant departments 

In this study, as statistical population consists of members of knowledge committee of Isfahan 
University of medical Sciences with the responsibility of planning and knowledge management 
strategy within the organization and the academic engineers of the university responsible for 
implementing knowledge management within organizational departments, all individuals of 
statistical population are considered using census method to select the sample and to distribute 
the first and second questionnaires. It should be mentioned that the statistical sample is 
considered same for the first and second questionnaire and consists of all members of 
knowledge management committee and the academic engineers of the organization to 45 
people. 
 
Two questionnaires are designed for this study:  
First questionnaire: the questionnaire was designed with the aim of identification of the 
significance of each benefit of knowledge management based on attitude of academic experts of 
Isfahan University of medical Sciences. The questionnaire contains 45 items based on 5-point 
Likert scale and each item evaluates the knowledge management benefits in view of experts in 
this field. The outputs of this questionnaire are used to design the fuzzy inference rules. 
Second questionnaire: the main objective of second questionnaire is evaluation of the current 
status of each benefit of knowledge management and analysis of the realization of knowledge 
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management benefits in the Isfahan University of medical Sciences. The overall structure of the 
questionnaire is similar to the first questionnaire with the difference that this one is fuzzy 
questionnaire and is designed based on 1-10 point scale. 
The points given by the experts to each benefit in the questionnaire show the level of access of 
organization to the desired benefit and are considered as the input of fuzzy inference system 
designed in previous step.  
At the first, the conceptual framework of the study inferred from the meta-synthesis method 
was sent to 3 experts of knowledge management to confirm its content validity. After 
confirmation of content validity of the conceptual framework, as the first and second 
questionnaires are designed based on conceptual framework of research; the questionnaires had 
high content validity and it is necessary to confirm their face validity too. To this end, the face 
validity of the questionnaires was confirmed by 3 experts of knowledge management. 

 
III. RESULTS  

 
Figure 1: the structure of fuzzy inference system layers  

In the architecture provided in figure 1, multilayer structure is considered for the fuzzy 
inference system. In other words, the outputs of fuzzy layer first layer are used as inputs for the 
layer 2.  
The layer 1 is formed of 3 subsystems of fuzzy inference including HC, MCR and OP, which get 
the values of 7 benefits as input and the outputs of the 3 said subsystems are used as inputs by 
the last layer or same final fuzzy inference system related to knowledge management benefit 
evaluation (BM).  

 Fuzzy inference system of human capitals (Sub-FIS) HC: 
 
The FIS includes 3 inputs as follows: 

- Training and learning (TL) 
- Communication and cooperation (CC) 
- Motivation and retention (MR) 
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Figure 2: fuzzy inference system for human capitals 

In figure 2,the yellow graphs are the membership functions of fuzzy sets used as input of fuzzy 
inference system. The white part shows the inference rules used for inference of system and 
conversion of input to output. The blue graph shows the output of fuzzy inference system, in 
which the amount of realization of knowledge management benefits in field of human capitals 
is illustrated. It should be mentioned that this study has applied MATLAB software 
7/14/0/739 to design all fuzzy inference systems and analysis of the outputs of first and second 
questionnaires. 

 Fuzzy inference system for market and customer relationship management MCR 
(Sub-FIS): 

The FIS includes two inputs as follows: 
- Customer relationship management (CRM) 
- Market management (MM) 

 
Figure 3: fuzzy inference system for market and customer relationship management 

 Fuzzy inference system for organizational performance OP (Sub-FIS): 
The FIS includes 2 inputs as follows: 

- Tangible performance (TP) 
- Intangible performance (ItP) 

 
Figure 4: fuzzy inference system for organizational performance 
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 Fuzzy inference system for the knowledge management benefits BM 
(FIS): 

The FIS includes 3 inputs as follows: 
- Human capital (HC) 
- Market and customer relationship development (MCR) 
- Organizational performance (OP) 

 
Figure 5: fuzzy inference system for measurement of knowledge management benefits 

(overall view of final fuzzy system) 
 

IV. MAKING INFERENCE RULES IN MATLAB SOFTWARE  
Per each fuzzy inference subsystem, the above defined rules are entered to the software and 
then, the rules of final fuzzy inference system using the outputs of 3 subsystems are also created 
in the software.  

 
Figure 6: the user interface of making rules 

It should be mentioned that for all Sub-FISs designed here, the inference rules are created in the 
software. One of the useful user interfaces providing by the MATLAB software for the users is 
the interface of rule screen. The screen could show the overall plan of fuzzy inference process.  

 
Figure 7: a section of fuzzy inference system rules for KM benefit measurement  

As it is obvious in figure 7,the final system includes 3 input variables and 1 output variable. 4 
diagrams in first row show the hypothesis and the results of rule 1. Each row of the diagrams of 
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the figure is related to a rule and each column is related to one variable. 3 first columns of said 
diagrams (yellow diagrams) show the membership functions related to the hypothesis (if) of 
rules and the column 4 (blue one) shows the membership functions related to the results (then) 
of rule. Finally, the last diagram in column 4 shows the diagram related to accumulation of 
weighted decisions. For example, in this figure, the points of inputs (human capital, market and 
customer relationship development and organizational performance) are respectively selected 
with 1.39 (low), 3.92 (lower than medium) and 8.49 (high). The system has determined the 
output based on fuzzy rules defined for the final fuzzy inference system and the number 5.55 
(medium) is presented as output or the benefits caused by knowledge management (the figure 
is synonym for the rule 10 defined for final fuzzy inference system). 

3-D analysis diagrams  

 The 3-D analysis diagram for knowledge management benefits  

 
Figure 8: diagram of the impact of realization of benefits of HC and MCR on final benefits 

of KM 

 
Figure 9: diagram of the impact of realization of benefits of OP and MCR on final benefits 

of KM 

 
Figure 10: diagram of the impact of realization of benefits of HC and OP on final benefits of 

KM 
In diagrams 1 and 3, it could be observed that realization of KM benefits in field of human 
capital (HC) and realization of KM benefits in field of organizational performance (OP) could 
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have more effects on realization of final benefits of KM (BM) in Isfahan University of medical 
Sciences compared to realization of KM resources in field of MCR. Moreover, according to the 
diagrams, the effect of realization of benefits in fields of HC and OP on deployment of final 
benefits is relatively same.  
 
Measurement of benefits caused by KM deployment in Isfahan University of Medical 
Sciences  
For this purpose,second questionnaire was designed. The structure of this questionnaire is 
similar to the first questionnaire with the difference that the 1-10 scale is considered for each 
item in this questionnaire and the number 10 shows the highest level of realization of the 
relevant item and number 1 shows highest level.  
 
Measurement of the realization of HC benefit  
The major HC benefits include 3 benefits (training and learning, communications and 
cooperation and motivation and retention). Each benefit includes some measurements. At the 
first, using diagrams, the points of relevant measurements are compared to each other for each 
benefit. The point related to each measurement shows the realization level of that measurement 
in Isfahan University of medical Sciences. 

 
Figure 11: the diagram of comparing realization of TL measurements 

According to figure 11, the realization of all measurements of TL in the Isfahan University of 
Medical Sciences is in medium level. in this field, the measurement of improvement of 
intellectual capitals has had the highest level and the lowest points are related to the 
measurement of gaining and using knowledge from out-organization resources. To calculate 
the point of TL benefit, the average of the points of each measurement is adjusted based on its 
weight and the point of TL is obtained to 5.24, which shows average level of realization of this 
benefit.  

 
Figure 12: comparing the realization level of CC measurements 
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Figure 13: comparing the realization level of MR measurements 

 

HC (Sub-FIS) 

Inputs  Outpu
t  

TL CC MR HC 

5.24 5.35 5.00 5.43 

Table 1: measurement of the realization level of HC benefit 
The output of fuzzy inference system for HC is obtained to 5.43. Through comparing this value 
with the membership function defined for fuzzy inference systems in this study, the realization 
level of benefits in field of HC could be considered in medium level. 

MCR (Sub-FIS) 

Inputs  Output  

CRM MM MCR 

3.28 3.3 3.38 

Table 2: measurement of realization of MCR benefit 
The output of fuzzy inference system for MCR is obtained to 3.38. Through comparing this 
value with the membership function defined for fuzzy inference systems in this study, the 
realization level of benefits in field of HC could be considered lower than medium level. 

OP (Sub-FIS) 

Inputs  Output  

TP ItP OP 

4.49 5.09 5.14 

Table 3: measurement of realization of OP benefit  
The output of fuzzy inference system for OP is obtained to 5.14. Through comparing this value 
with the membership function defined for fuzzy inference systems in this study, the realization 
level of benefits in field of HC could be considered in medium level. 

Fuzzy inference system for knowledge management 
benefits (BM-FIS) 

Input 1 Input 2 Input 3 Output  

HC MCR OP B
M T

L 
CC M

R 
CRM MM T

P 
I

tP 

5.24 5.35 5.00 3.28 3.3 4.49 5.09 5.51 

5.43 3.38 5.14 

Table 4: measurement of benefits of KM deployment in Isfahan University of medical 
Sciences  

The numerical value (absolute) of FIS of BM in Isfahan University of medical Sciences is 
obtained to 5.51. Through comparing the value with membership functions defined in this 
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study, the status of realization of BM in the Isfahan University of Medical Sciences could be 
considered in medium level. 

 
 

V. DISCUSSION AND CONCLUSION  
In this study, through interpreting and combining the findings of previous studies, a 
framework is provided including 3 layers (measurements, benefits and major benefits) and 45 
benefits of knowledge management are placed for the framework. One of the differentiation 
points of this study from other studies is the comprehensive framework compared to previous 
studies.  
Another difference of this study with previous literature is providing a 3-layer framework of 
knowledge management benefits.  

 
 
VI. SUGGESTIONS  

According to the results obtained from this study, for the major benefits of human capital (HC), 
the level of realization of TL, CC, MR in in medium level and the results obtained from this 
study showed that the TL benefit, due to its degree of significance, has had lower realization 
than other human capitals. Hence, achievement of this benefit needs more considerations.  

 Among the measurements of TL benefit, the measurements of empowerment of 
employees, identifying the knowledge gaps within the organization, identifying and 
sharing the best methods and improving gaining and using knowledge from out-
organization resources have been less realized compared to their degree of significance. 
Hence, the measurements should be considered more seriously for purpose of 
realization.  

 Among the measurements of CC, the measurement of cooperation of employees has 
lower realization level compared to its significance and hence, it should be seriously 
considered among CC measurements.  

 Among the measurements of CRM, more attention should be paid to realization of 
measurements of improving customer satisfaction, reducing customer complaints and 
customer retention.  

 Among the measurements of TP, realization of the measurement of enhancing 
effectiveness should be considered more than other ones.  

 Among the measurements of ItP, realization of measurements of improving decision 
making, reducing problem solving time and reduction of reworking and improvement 
of business processes should be considered prior to other measurements.  
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