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ABSTRACT 
To introduce Knowledge Management System is an important step for corporations to 
promote knowledge management nowadays. At present, many manufacturers in our 
market provide various solution schemes for knowledge management system. 
However, each scheme has its own characteristics, so each corporation should find out 
its own actual needs and then choose the most suitable scheme to build up its 
knowledge management system so as to promote knowledge management in the 
organization. This research attempts to adopt Multiple Criteria Decision Making 
analytical method to guide decision makers with corporate needs to choose the most 
suitable scheme for the corporation in establishing knowledge management system 
and to introduce the concept of fuzzy theory in order to solve fuzzy phenomena in 
decision making matters with multiple choices. It is expected that a fuzzy multiple 
criteria decision making evaluation pattern can be established through this research. 
Therefore, decision makers can avoid introducing a system with personal fondness 
and under the influence of manufacturers’ exaggerated advertising. In that case, the 
system cannot be promoted and its effect cannot be realized. Those corporations, 
which are determined to establish knowledge management system, can select the 
sequence of knowledge management system through the multiple criteria evaluation 
pattern, which is referable in planning to build up the system. 

 
KEYWORDS: knowledge management, knowledge management system, multiple 

criteria decision making (MCDM), fuzzy 

 
INTRODUCTION 
 
In 1990, many management thoughts such as BPR by Hamel & Champy, L.O by Peter 
Senge, and TQM by Dr. Fagenburg all prevailed for a period of time, whose central 
concepts are all closely related to knowledge management (KM). 
However, the introduction of information science and technology is an important tool in 
accelerating the recombination and extension of knowledge. For example, systems such 
as GrapeVINE by HP, serial software Lotus Notes by Lotus, and MS-service by Microsoft 
are frequently adopted in actual practice of knowledge management. But, decisions 
makers often evaluate specific and objective data at first, such as the cost and timing of 
introducing a new system. Meanwhile, in carrying out the transformation of organizations, 



decision makers probably need to take into consideration qualitative factors such as ‘cost 
benefit’, ‘application convenience’, and ‘satisfaction of employee’s knowledge need’ in 
order to reduce obstacles brought about by the transformation. But, decision makers have 
no way to clearly define those factors mentioned above, so it is very difficult to seek the 
best solution scheme rationally and objectively. Therefore, this research employs fuzzy 
theory to solve this kind of multiple-choice decision making matters and to find out the 
most suitable scheme. 
All in all, this research attempts to build up a decision making mode for choosing 
knowledge management system, blend fuzzy theory into this mode to solve fuzzy 
phenomena in real life, and to provide a reference for corporations in establishing 
knowledge management system. 

 
LITERATURE REVIEW 
 
Generally speaking, a corporation often regards information science and technology only 
as a tool to assist it in finishing tasks. In fact, in this highly competitive environment 
emphasizing corporate electrification, information science and technology is no longer 
only a tool, but also an important strategy to strengthen corporate competitive advantages 
and even a key survive factor related to corporate existence. Henderson and Venkatramen 
(1993) also regarded information science and technology useful not only in selecting 
corporate strategy, but even in forming a new corporate strategy. So, knowledge 
management system, key factors for successful introduction of it, and fuzzy decision 
making will be discussed in this chapter. 

 
Knowledge Management System (KMS) 
 
Knowledge management system is a very fashionable phrase in recent years, but actually 
knowledge management in essence has a long history, especially in the field of 
information management. During early period, information system is used in helping 
managing agents handle large numbers of data, but today computer is no longer only used 
in handling data, but also capable of analyzing data and assisting in making decisions. In 
the late 1990s, corporations found that knowledge is not only important for managing 
agents, but also for employees. Therefore, an information system emphasizing creation, 
collection, organization, and spread of knowledge came into being. That is knowledge 
management system (Alavi & Leidner, 1999).  
 
The main motive for the emergence of knowledge management system is to realize the 
objective of managing knowledge, i.e. the establishment, collection, spread, and 
innovation of knowledge. In 1999, Davenport and Prusak pointed out that the functions of 
knowledge management system for a corporation include the store of structuralized 
knowledge, the searching of relevant information, and the measurement of the value of 
knowledge. Arthur Andersen Business Consulting listed out three qualifications in 2000 
of knowledge management system: easy access to data, convenient locating and real time 
update of data. 
 
As to the competitive advantages brought about by the introduction of knowledge 
management system, McFarlan et al. in 1983 pointed out that a corporation can build up 
five competitive advantages through information science and technology: (1) increase 
entry obstacle, i.e. whether information science and technology can prevent the entry of 
potential competitors; (2) increase transferring cost, i.e. whether information science and 



technology can enhance customer loyalty or command a fixed customer source; (3) alter 
the basis of competition, i.e. whether information science and technology can change the 
rules or ways of market competition; (4) improve the balance between corporations and 
providers, i.e. whether information science and technology can ameliorate the operation 
means between them; (5) invent new products, i.e. whether information science and 
technology can invent or support the production of new products. These five advantages 
can be used in evaluating the information system of a corporation, such as whether it 
achieves those advantages, and a corporate can plan its information science and 
technology strategy to analyze its potential competitors, customers, competitors, and 
competitive status of providers. 
 
In sum, knowledge management is an indispensable key factor for the existence of 
present-day corporations. However, how to put knowledge management into effect in a 
corporation depends on the introduction of KMS, therefore how to select a suitable KMS 
for the corporation is the central matter each corporation owner cares most. 
 
Key Factors for the Successful Introduction of KMS 
 
Those key factors for the successful introduction of KMS will have a strong influence on 
decision-maker’s selection of KMS. So, this chapter centers on a brief discussion of key 
factors for the successful introduction of past KMS. Yan Qifeng and Wu Shoujin put up a 
frame for their conception from the following four aspects: ‘organizing staff’, ‘contents of 
knowledge’, ‘business process’, and ‘information science and technology’, and then 
combined ‘gap analysis’ and ‘factor analysis’ to build up an early evaluating pattern for 
the introduction of KMS. 

 
When introducing and carrying out KMS, Arthur Andersen Business Consulting had 
‘strategy’, ‘process’, ‘staff’, and ‘science and technology’ as the four evaluating aspects. 
Although knowledge management system varies according to different needs by different 
corporations for knowledge applications and its knowledge value, it contains the 
following four kinds, which can be referred by organizations when choosing proper 
systems according to application needs. They are as follows: (1) Information 
accumulation (2) Interactive share (3) Skill learning (4) Process operation. 

 
Markus and Robey (1998) divided the transformation course of introducing information 
science and technology into an organization as the following three typical types:(1) 
technology imperative: to decide or limit actions of individual or organization viewing 
information science and technology as an exterior power (2) organization imperative: to 
regard information science and technology as a dependent variable; it is the managing 
agents who decide its use according to the need of the organization (3) Interactive 
perspective: the unexpected result of using information science and technology is 
dependent on the complicated interactive course of the capabilities of information science 
and technology, the needs of managing agents, and the choice of users, therefore the stress 
should be put on the after-the-fact analysis. 
 
Besides these key factors, Ansoff and McDonnell put forward a complete plan for taking 
information science and technology strategy and integrated it into strategy planning steps: 
Step One: Take existing technologies in the market and the alteration degree of science 
and technology environment into consideration, and then analyze and meet the needs of 
customers, and finally get a technologically viable strategy in this step; Step Two: 



Consider purchasing power of customers and the possible profits brought about by 
different list prices to get an economically profitable strategy from that technologically 
viable strategy without considerations about competition and other limitations; Step Three: 
Consider the change of customer’s needs, anticipated competition intensity, anticipated 
competition needs, and limitations and pressures from social political affairs; confirm the 
possible circumstances of future success; and estimate possible profits; Step Four: In 
order to confirm the future competition status, consider internal strategy, objective, 
resources, capabilities, and scientific and technological capabilities in the corporation in 
this step.  
 
Fuzzy Decision Making 
 
Since Zadeh put forward the concept of fuzzy theory in 1965, this ubiquitous concept in 
human living environment had begun to attract people’s attention, and related researches 
emerged one after another like bamboo shoots after a spring rain. 
 
The fuzzy concept is opposite to the traditional concept of crisp set. In crisp set, all the 
elements in the set can be clearly and specifically defined. While under this fuzzy 
conception, fuzzy numbers are adopted to represent the degree in which a certain element 
belongs to a certain set, unlike the clear definition in the crisp set. Fuzzy numbers are a 
fuzzy subset of real numbers and represent an extension of confidence interval; according 
to the definition of Dubois and Prade (1978), fuzzy numbers refer to a Fuzzy Set A and its 
membership functions ( ) : [0,1]A x Rµ → . 
In real life, phenomena are mainly classified into three kinds: definite phenomena, 
random phenomena, and fuzzy phenomena. Fuzzy theory is used to make research on 
fuzzy phenomena. By and large, one kind of fuzzy status dealt in fuzzy theory refers to 
Events whose range cannot be clearly defined. There is no clear boundary between 
‘Events happened’ and ‘Events unhappened’. The real cause for this is that there exists a 
transitional and interim status of objects. 
 
According to Holloway (1979), the simplest definition of decision is to make a decision 
for a certain action. In making decisions for common matters, elements like aspect, 
objective, criteria, and alternatives should be taken into consideration. Generally speaking, 
each decision involves multi-aspects, multi-objectives, multi-alternatives, and many 
participators, among which there exists many conflicts and contradictions. Multiple 
Attribute Decision Making (MADM) analysis is developed to solve problems with 
multi-attributes and multi-conflicts. 
 
In 1981, Huang and Yoon divided Multiple Criteria Decision Making (MCDM) into two 
types according to their research findings: Multiple Attribute Decision Making (MADM) 
and Multiple Objective Decision Making (MODM). The former one is used in evaluation 
aspect. There are usually finite viable alternatives, from which the best and the second 
best alternatives are selected and put into application; the latter one is mainly used in 
planning/designing aspect to discuss how to achieve multi-objectives under different 
limitations and the solutions are the most optimized set. This research attempts to put 
fuzzy concept into multiple criteria decision making to discuss the decision-making 
process of KMS.  
 
RESEARCH METHOD 
 



Project group lists out alternatives 
and criteria

Define oral variables and establish 
fuzzy membership functions and 
weights of objective judgment of 

criteria needed by decision makers

Introduce or establish a proper 
fuzzy composite operation

Work out fuzzy numbers of each decision maker and values 
of membership functions of each alternative through average 

fuzzy number operation 

Find out the best alternative 
according to values 

Decision-making Process and its Explanation 
 

In the evaluation process of this research, n Criteria, m Decision makers, and k 
Alternatives are employed. Since fuzzy factors are involved, oral variables are used to 
transform fuzzy numbers in order to establish a subjective judgment set of decision 
makers. And then fuzzy operation is used to work out the values of membership functions 
of each alternative. Finally, alternatives are arranged according to excellence through the 
values of membership functions so as to select the best alternative. 
 
The Flow Chart of Decision Making Process 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Flow Chart of Decision Making 
 

DECISION MAKING PROCESS AND EMULATION EXPERIMENTATION 
 

In the following emulation experiment, m=3 criteria (cost benefit, convenient usage, and 
satisfaction of staff knowledge needs), n=2 decision makers (CKO and CIO), and k=3 
information systems (A, B, C system). The detailed decision making processes are as 
follows: 
 
Step One: Knowledge management group lists out all the alternatives. The following 
Table one contains the relevant contents of those three viable alternatives.  
 

 
 
 
 

Table 1 Knowledge management group lists out three the alternatives 



 
 
 
 
 
 
 
 

 
 

Step Two: Knowledge management group lists out all the criteria. This research takes 
‘cost benefit’, ‘convenient usage’, and ‘satisfaction of staff knowledge needs’ as three 
qualitative factors like those discussed in literature probe. 

 
Step Three: Define oral variables and establish fuzzy membership functions and weights 
of objective judgment of criteria needed by decision makers. This research aims at the 
discussion of collective decision making among management decision making, that is, 
under fuzzy conditions, two decision makers CKO and CIO select out the best alternative 
under the criteria put forward by the project group. Under the so-called fuzzy evaluation, 
‘business running cost saved’ cannot be clearly defined so its amount is named in 
agreement with ‘cost benefit’, and the increase rate of staff satisfaction is called to have 
‘convenient usage’. But, an advisable decision maker must pursue the following three 
objectives: ‘high cost benefit’, ‘highly convenient usage’, and ‘High satisfaction of staff 
knowledge needs’. Facing different criteria, decision makers must have their top-priority 
subjective weights, because no one can ensure that all the qualifications in an alternative 
can meet the expectation of decision makers. 
 
In decision making, CKO and CIO may have different subjective weights. Therefore, 
Fuzzy Sets and Membership Functions, to which three oral variables correspond, can be 
set as follows: 
(1) Fuzzy Sets and Weights of CKO 

Table 2. Fuzzy Sets and Weights of CKO 
 

 
 
 
 
 
 
 

(2) Fuzzy Sets and Weights of CIO  
Table 3. Fuzzy Sets and Weights of CIO 

 
     

 
 
 
 
 
 

Information 
system 

Business 
running cost 
saved 
(million yuan)

Increase rate of 
staff satisfaction

(%) 

Average time spent on 
searching knowledge by 

staff 
(hours/ day） 

A １.５ 10 ５ 

B １ 30 ７ 

C ２ 20 ３ 

Fuzzy Set Definition 
 

Weights Elements Units 
1 High cost benefit 0.25 

 x1  
Million 
Yuan 

2 Highly convenient 
usage 

0.35 
 x2  

％ 

3 satisfaction of  staff 
knowledge needs  

0.40 
 x3  

Hours 

Fuzzy Set Definition 
 

Weights Elements Units 
4 High cost benefit 0.35 

 x4  
Million Yuan 

5 Highly convenient usage 0.45 
 x5  

％ 

6 High satisfaction of staff 
knowledge needs  

0.20 
 x6  

Hours 



(3) Membership Functions of Fuzzy Sets ‘High Cost Benefit’ and its graphics 
 

a. Membership Functions of CKO and its Graphics 
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Figure. 2 Membership Functions of CKO 
 
b. Membership Functions of CIO and its Graphics 
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Figure 3. Membership Functions of CIO 
 
(4) Membership Functions of Fuzzy Sets ‘Highly Convenient Usage’ and its Graphics 
 
a. Membership Functions of CKO and its Graphics 
Suppose ‘increase rate of staff satisfaction’ 25%≥ , it completely meets ‘highly 
convenient usage’. When ‘increase rate of staff satisfaction’ 8%≤ , it meets ‘highly 
convenient usage’ in no ways. 
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Figure 4. Membership Functions of Fuzzy Sets ‘Highly Convenient Usage’ 
 

b. Membership Functions of CIO and its Graphics 
Suppose ‘increase rate of staff satisfaction’ 22%≥ , it completely meets ‘highly 
convenient usage’. When ‘increase rate of staff satisfaction’ 6%≤ , it meets ‘highly 
convenient usage’ in no ways. 

 
5

5
5 Highly Convenient Usage 5

5

0 , 6%
6 ,6% 22%

16
1 , 22%

x
x x

x

µ µ

≤
 −= = < <


≤

           

10 20 30 40 50

0.2

0.4

0.6

0.8

1

                                       
 x5: Increase rate of staff satisfaction % 

Figure 5. Membership Functions of CIO 
 

(5) Membership Functions of Fuzzy Sets ‘High satisfaction of staff knowledge needs’ and 
its Graphics: 
a. Membership Functions of CKO and its Graphics 
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Figure 6. MF of Fuzzy Sets ‘High satisfaction of staff knowledge needs’ 
 
 

b. Membership Functions of CIO and its Graphics 
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Figure 7. MF of CIO 
Step Four: Introduce or establish a proper fuzzy composite operation: 
An advisable decision maker must expect to have a best decision, which can meet all the 
following three Fuzzy Sets: ‘high cost benefit’, ‘highly convenient usage’, and ‘high 
satisfaction of staff knowledge needs’, i.e. Fuzzy AND of the three Fuzzy Sets, or Fuzzy 
t-norms. But in reality, it is difficult to achieve this aim. With limitations, a rational 
decision is not the best decision, but a reasonable second-best decision, i.e. the final 
alternative can only meet part of those conditions, which accords with Fuzzy OR in the 
Fuzzy Theory, or Fuzzy t-cnorms. Because the two decision makers CKO and CIO in this 
research have different perception, and as a result, they may attach different importance 
for different criteria, and thus may have different final decisions. Therefore, weights 
mentioned above should be combined with Fuzzy operation, that is, weights in various 
Fuzzy Sets can be listed into Compensatory ( γ ) Operator in the Fuzzy Theory, its 
formula (1) is as follows: 

1

1 1

( ) [ ( )] [1 (1 ( )) ]i i

m m

agg i i i i
i i

x x xζ ζγ γµ µ µ−

= =

= − −∏ ∏     0 1 , 1, 2,3, 4,5,6iγ≤ ≤ =  

 
Only three criteria are taken into consideration in this research, therefore m=3, and x is 
variable vector. 1 2 3, ,µ µ µ  represent membership functions of three Fuzzy Sets of CKO 
respectively, while 4 5 6, ,µ µ µ  represents membership functions of three Fuzzy Sets of 
CIO respectively. 1ζ … 6ζ  represent weights of the three Fuzzy Sets of the two decision 
makers, and 1 γ− can be regarded as the intensity of AND, or the desire intensity which 
decision makers hope the final alternative can meet all three criteria. Contrarily, it 
represents the intensity of OR, i.e. decision makers do not attach much importance on 
whether there exists an information purchasing alternative which can meet all criteria at 
once. They rather accept a rational decision with limitations, which meet part of all 
criteria. 

 
Step Five: Work out values of membership functions of decisions by each decision maker: 
(1) Work out values of membership functions of information system under each 

criterion: 
 

a. 1 1( )kxµ stands for the value of membership functions of Kth alternative under ‘high cost 
benefit’ by CKO, so k= {A , B ,C}. 

 
Table 4a the value of membership Functions by CKO 



 
 
 
 
 
 
 
 
 

b. 1 1( )kxµ stands for the value of membership functions of Kth alternative under ‘high cost 
benefit’ by CIO, so k= {A , B ,C}. 
 

Table 4b the value of membership Functions by CIO 
Information 

system 
High cost 

benefit 

4 4( )kxµ

Highly 
convenient 

usage 

5 5( )kxµ

Satisfaction 
of staff 

knowledge 
needs 

6 6( )kxµ  
Ａ 0.333333 0.25 0.75 
Ｂ 0 1 0.65 
Ｃ 0.5 0.875 0.85 

                    
(2) Work out values of membership functions of each information system: 
Substitute data in Table IV in formula (1), that is to say, to work out the values of 
membership functions of alternatives of each decision maker with the use of 
Compensatory (γ ) Operator (Suppose γ ＝0.5) . 
a. Values of membership functions of decision by CKO: 

Information 
system ( )agg xµ  

A 0.465456722 

B 0 

C 0.790145343 
                 
b. Values of membership functions of decision by CIO:     

Information 
system ( )agg xµ  

A 0.381360261 

B 0 

C 1 
                  
Step Six: Work out values of membership functions of each alternative through average 
fuzzy number operation: 

1 (0.465456722,0,0.790145343) (0.381360261,0,1)
2

(0.4234086466,0,0895072671)

⊗ ⊕

=
 

Table 5.Average value of membership functions of decisions by CKO and CIO: 
Information 

system ( )agg xµ  

Information 
system 

High cost 
benefit 

1 1( )kxµ  

Highly 
convenient 

usage 

2 2( )kxµ  

Satisfaction of staff 
knowledge needs 

3 3( )kxµ  

Ａ 0.555556 0.117647 0.791667 
Ｂ 0 1 0.708333 
Ｃ 0.75 0.705882 0.875 



A 0.423408466 

B 0 
C 0.895072671 

Step Seven: Find out the best alternative according to values: 
According to average value of membership functions of alternatives, it is obvious that: 

( ) ( ) ( )agg agg aggc x a x b xµ µ µf f  
Therefore, system C is the best alternative through this decision pattern. 
 
CONCLUSION 
 
Generally speaking, collective decision making and decision making analysis are quite 
uncertain and fuzzy, because criteria are difficult to measure and decision makers have 
subjective judgment. In order to solve fuzziness in this kind of decision making, this 
research introduces Fuzzy Sets Theory of Zadeh (1965) into decision making to 
express the fuzziness, which decision makers encounter, as clearly as possible. To be 
specific, introduce it into decision making course of KMS. 
In this research, the two decision makers attach different importance on ‘cost benefit’, 
‘convenient usage’, and ‘satisfaction of staff knowledge needs’, so as a result, they are 
given different weights. Moreover, different minds have different perceptions, so 
different membership functions are obtained under the same criteria. Membership 
functions under different criteria are not discussed in this research. This should be put 
into decision pattern. The more complex the situation is, the more value it will be have. 
In discussion of decision making, we want to establish an all-purpose set of criteria to 
explain it. The problem we want it to be most helpful in solving is how to effectively 
choose KMS for a corporation. So, future discussion should be centered on practical 
value of establishing decision analysis pattern to design a set of interactive decision 
support system to help us further solve problems. 
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