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Abstract - With increasing social awareness on the issue of 
corporate social responsibility (CSR), the measurement of 
CSR has received considerable attention in both academic 
literature and managerial practice. Following a review of 
CSR theory development and the literature on measures 
of CSR, this paper proposes a systematic approach to 
measure CSR using fuzzy analytical hierarchy process 
(FAHP). In addition, a preliminary investigation is 
presented to explain how the approach can help in 
evaluating CSR in practice. 

Index Terms – corpoarate social responsibility; FAHP; 
measurement; MCDM 
 

I. INTRODUCTION 
The role that businesses play in our society has been 

a matter of discussion since the middle of the last 
century. The increasing pressures of business on 
humanity and the natural environment have raised 
concerns among people all around the world 
considerably. In current days, more responsible use of 
increased business power is anticipated by various 
stakeholders toward businesses. The term corporate 
social responsibility (CSR) may provide a general 
framework to describe the responsible behavior of a 
business and its social involvement. However, it is still 
problematic to find a commonly accepted definition of 
CSR, not to mention the evaluation of CSR. But, 
evaluating CSR is not only important for researchers to 
investigate the relationship between different 
organizational variables and CSR, but also crucial for 
stakeholders to employ social responsibility information 
during their decision making process. Therefore, in the 
rest sections, a) we first give our understanding to the 
CSR concept by reviewing the evolution of definition of 
CSR over time and; b) then we discuss the existing 
empirical efforts addressing the evaluation or 
measurement of CSR; c) we propose a new 
methodology for the measurement CSR. 

II. LITERATURE REVIEW 

A. The definition of CSR. 
In the past 60 years, CSR have been serving as a core 

construct both in theory and practice throughout the 
world. 

Tracing back into the 1950s which marks the modern 
era of CSR, it was mentioned more often as social 
responsibility (SR) rather than CSR due to the absence 
of modern corporation’s prominence and dominance in 
business sector. In 1953, Bowen [1] set forth a 
definition of the social responsibility of businessmen in 
his landmark book Social Responsibilities, considered 
by many as the initial definitive book on the subject. He 
defined the SR of businessmen as the obligations of 
businessmen to pursue those policies, to make decisions, 
or to follow those lines of action which are desirable in 
terms of the objectives and values of our society. 

In 1960, Davis gave his definition of CSR as 
businessmen’s decisions and actions taken for reasons 
at least partially beyond the firm’s direct economic or 
technical interest [2].  

A real debate raised by Friedman in 1962 argued that 
few trends could so thoroughly undermine the very 
foundations of our free society as the acceptance by 
corporate officials of a social responsibility other than 
to make as much money for their stockholder as 
possible [3].  

However, McGuire stood in line with Davis and 
argued social responsibility as not only including but 
also extending beyond economic and legal obligations. 
By that, he elaborated corporation must take the 
responsibility in the politics, for the well-being of the 
community, in education, for the welfare of employees 
and in the whole world about it as a proper citizen 
should [4].  

Davis revisited the concept of CSR in 1967 by 
adding how social responsibility gets one beyond the 
limited application of person-to-person contract and 
broadens one’s view to the whole social system [5]. At 
the same year, Walton, in his book Corporate Social 
Responsibility, presented many facets of CSR based 
upon his definition of social responsibility which 
indicates the intimacy relationship between the 
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corporation and society. And a new ingredient of SR 
that he emphasized was a link with a degree of 
voluntarism which may not possible to bring any 
measurable economic returns [6]. 

In the 1970s, the definition of CSR had a 
proliferation. Beginning from Heald, who understood 
the term in the similar vein as presented in the 1960s 
and earlier [7]. Then, Johnson defined the CSR by 
saying that a responsible firm is one whose managerial 
staff balances multiplicity of interests. Instead of 
striving only for larger profits for stockholders, a 
responsible enterprise also takes into account 
employees, suppliers, dealers, local communities, and 
nations. Here, Johnson referred to “multiplicity of 
interests” hinting at the possibility of the stakeholder 
approach to understand the CSR definition [8].  

Committee for Economic Development (CED) 
contributed to the evolution of CSR concept by 
suggesting a “three concentric circles” model in 1971. 
Specifically, the inner circle includes the clear-cut basic 
responsibilities for the efficient execution of the 
economic function — products, jobs, and economic 
growth. The immediate circle encompasses the 
responsibility to exercise this economic function with a 
sensitive awareness of changing social values and 
priorities, for example, with respect to environmental 
conservation, hiring and relations with employee, more 
rigorous expectation of customers for information, fair 
treatment, and protection from injury. The outer circle 
outlines newly emerging responsibilities that business 
should assume to become more broadly involved in 
actively improving the social environment [9].  

In 1972, a major debate over the understanding of 
CSR was sponsored by American Enterprise Institute. 
The idea that CSR involves only pure voluntary acts 
was held by some economic professors such as Manne 
and Wallich [10]. Davis again entered the debate and 
discussed the argument to date both for and against 
business assumption of social responsibility. Then he 
gave the definition of CSR as social responsibility 
which begins with the law ends. Apparently, the 
definition was restricted to excluding the legal 
obedience, as part of corporate citizenship, of social 
responsibility [11]. 

Backman  proposed another approach to the question 
what the social responsibility means involves a 
definition simply listing some areas in which should be 
viewed as corporate social responsibility. He identified 
some examples as employment of minority groups, 
reduction in pollution, greater participation in programs 
to improve the community, improve the medical care, 
improved industrial health and safety and other 
programs designed to improve the quality of life [12].  

Sethi’s concept of corporate social responsibility is a 
continuum getting from social responsibility to social 
responsiveness. He distinguished a three-schema state 
of corporate behavior to social needs: (1) social 
obligation, involving corporate behavior in response to 
market force and legal constraints; (2) social 
responsibility, where corporate behavior is brought to a 

level congruent with the prevailing social norms, values 
and expectations; (3) social responsiveness, refers to 
corporate long-run role in a dynamic system [13]. 

Fitch proposed a problem-solving perspective of 
understanding the definition. He argued that a socially 
responsible firm must identify a social problem and 
then decide what to attack first during which a firm 
should make a distinction between social problems and 
non-social problems [14]. 

In 1978, Frederick articulated the responsive views 
which are recognized as CSR2. He noted that corporate 
social responsibility refers to the capacities of a 
corporate to response to the social pressure [15].   

In 1979, Carroll proposed a four-part definition of 
CSR which embraces a full range of responsibilities of 
business to society including economic, legal, ethical 
and discretionary categories. Economic responsibility is 
the first and foremost responsibility of a business. As a 
basic economic unit of society, it has a responsibility to 
produce goods and service that society wants and to sell 
them at a profit. Legal responsibility represents ground 
rules under which business is expected to operate. 
Ethical responsibility refers to additional behaviors that 
are not codified into law but nevertheless are expected 
of business by society’s members. Discretionary 
responsibility is that purely voluntary behavior left to 
individual judgment and choice, not required by law 
and even in an ethical sense. These discretionary 
activities are analogous to the CED’s third circle. Each 
responsibility is one part of the total social 
responsibility, and a given business may simultaneously 
involve several these kinds of responsibilities [16]. 

In 1980s, there were fewer new definition but more 
empirical research and alternative themes such as CSP. 
Among the few, Jone presented an interesting 
perspective based her definition of CSR as an obligation 
to a constituent groups other than stockholders and 
beyond the law and union contract. She emphasized 
CSR as a process that how a firm could make CSR 
decision of what should constitute CSR behavior [17]. 

 In 1983, Carroll elaborated on his 1979 four-part 
definition of CSR by discussing profitability and 
obedience to the law is foremost condition to evaluate 
the firm’s ethics. That is, the four part of the CSR have 
their priorities in terms of the importance. Besides, he 
also reoriented the discretionary responsibility as 
involving voluntarism and philanthropy [18]. 

Peter F. Drucker proposed a “new meaning” of CSR 
which stated the compatibility of profitability and 
responsibility. Maybe, his newer idea is that business 
ought to convert its social responsibilities into business 
opportunities [19].  

Among a number of the empirical studying in the 
1980s, one excellent example was the study seeking the 
relationship between CSR and profitability that 
published by Aupperle, Carroll, and Hatfield [20]. In 
the study, they separated “economic” form the “legal, 
ethical and discretionary”, with acknowledge that not 
everyone sees the economic responsibility as social  
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responsibility but rather considers it as something that 
business do for themselves. 

In 1990s, very few contributions to the definition 
CSR occurred. It seems that CSR served as a base point 
for other related concepts and themes. Among the few, 
maybe two perspectives should be noted. 

First, in 1991, Carroll revisited his four-part 
definition of CSR. By that time, he not only suggested 
the philanthropic component embraced “corporate 
citizenship”, but also depicted the four components of 
CSR as a pyramid which should be fulfilled at all times. 
This change indicated that ethical and philanthropic 
functions have taken a significant place in that time [21]. 

Since the stakeholder concept popularized by 
Freeman [22] in his book entitled Strategic 
Management: A Stakeholder Approach, it has been 
widely used for providing a useful context for the 
analysis for CSR. For example, in 1999, Carroll 
proposed that there is a natural fit between the idea of 
corporate social responsibility and organization’s 
stakeholder. By that, he meant the stakeholder theory 
can provide CSR with a “theoretical framework” under 
which social responsibility should be considered 
specifically to whom the corporation should be 
responsible. Put it another way, the stakeholder concept 
presents “names and facets” on the groups or societal 
members who are most important to business and thus 
must be responsive [23]. 

The connection between CSR and the stakeholder 
theory is still prevailing in this century. The stakeholder 
theory can specify whom the business must be 
responsible for, if it can’t replace the CSR concept. 

In sum, corporate social responsibility has been 
defined and conceptualized in a number of different 
ways. In this study, we accept the proposition about 
separating the economic responsibility ,which is more 
likely to be seen as something that business do for 
themselves, from non-economic responsibilities. And, 
we also construct our CSR concept under the 
stakeholder theory framework by specifying whom that 
business must be responsible for. So in our research, the 
scope of CSR include environment, employee welfare, 
products, community involvement and others. 

B.  The existing measurement of CSR 
Until now, there have been primary types of 

published research that attempt to derive usable 
measures of corporate social activities: (1) pollution 
control index; (2) social accounting; (3) reputational 
scales; (4) KLD database; (5) content analysis of 
corporation publications; (6) analytical hierarchy 
process. 

An earlier method of measuring CSR is to use signal-
issue indicator. The pollution control performance, 
reported by the Council of Economic Priorities (CEP) 
has been used by several scholars [24] [25]. Obviously, 
the primary limitation of this method is the 
unidimensionality.  

Social accounting is traditionally considered as a 
body of techniques for recording the financial 
transaction of a firm, the goal of social accounting is to 

add categories pertaining to the social impact of the 
firm into the firm’s formalized accounting system [25]. 
However, it was able only to indicate exploratory 
activities by organizations such as American 
Accounting Association’s Committee, and journals as 
Ernst & Ernst, Business and Society, and several 
consulting firms. And it can’t be used to compare 
among different firms due to its complexity and high 
relations to firm-level characteristics. So it must be 
acknowledged that social accounting is not now at a 
stage that can be used in decision-making process. 

The reputational scale method usually asks business 
students, corporate staffers or experts to evaluate a 
sample of large corporations in the form of 
questionnaire. The responses are recorded on a Likert-
type scale ranging from 1(very poor) to 5 (extremely 
outstanding). Zero means “no option”. The mean score 
represents the firm’s social involvement score and be 
used as an evidence of the final ratings. As a method to 
obtain responses of a public to corporate social 
involvement, it must ensure that the respondents have a 
good knowledge about the corporation in question. But 
how much confidence can be put on knowledge about 
the inner workings of a large corporation by an outsider 
public [26]?  Besides, the reputational method limits 
the number of corporation to be rated. Usually, the 
respondents can rank only 20 to 40 objects in one time. 
Both of two have limited the use of the reputational 
method. 

More recent research on CSR uses a reputational 
survey conducted by Fortune magazine [27]. The 
Fortune ranks a number of large companies with four 
social indicators and four financial indicators. However, 
studies have demonstrated high correlations between 
the Fortune’s social and financial dimensions. 
Fombrun and Shanley performed a factor analysis of 
Fortune’s ratings and found that a single factor 
accounted for 84% of variance suggesting that one 
single dimension dominates the final ratings [28]. 

In 1990s, databases are among the most widely used 
methods for evaluating corporate activities. The Kinder 
Lydenberg, & Domini (KLD) rates companies based 
on eight attributes of social activities (community 
relations, employee relations, environment, product, 
treatment of women and minorities, military contracts, 
nuclear power, and South Africa). Ruf (1998) develop 
a scale to evaluate the relative importance of KLD’s 
eight dimensions by using the AHP [29]. CSID is 
another widely-used database, which measures the sum 
of the average of a firm’s net strength and weakness of 
seven dimensions: community, diversity, employee 
relations, environment, international operations, 
product and business practices, and corporate 
governance. Apparently, the most important limitation 
of these databases is that they are only designed to 
evaluate companies in some countries. 

Another method is the content analysis of 
corporation publications. Generally, annual reports are 
selected as a reliable source for this method use. The 
corporate social involvement score is derived from the 
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percentage of the space (lines, words, or pages) in 
annual reports pertaining to corporate responsibilities 
and activities. However, based on the self-disclosure 
information in the annual reports, the analysis is more 
or less further from objectiveness.   

In fact, the problem with measuring CSR is very 
similar to a multiple-criteria decision making (MCDM) 
problem with many quantitative and qualitative 
attributes. Arrington, Wokutch and Fahey have 
suggested the use of the AHP for measuring social 
performance [30]. Ruf followed the study, proposing 
the AHP as an aggregate measure of corporate social 
responsibility which incorporates both an independent 
assessment of actual performance and the individual 
value judgments of the stakeholder [29]. In his study, 
the dimensions and their definitions are based on the 
KLD social rating service. By illustrating the 
application of the procedure, the study reported the 
relative importance of the eight dimensions for CSR. 
We should realize the inherent limitations relating to 
the methodology while we admire the progress the 
writer made in developing the measurement of CSR. 
The AHP approach gives reasonably good 
approximation only when the decision-makers’ 
preferences are consistent. It is ineffective when 
applied to ambiguous problems [31]. 

However, CSR is an inherently fuzzy notion since it 
is hard to obtain or extract precise data concerning 
measurement indicators of CSR. Fuzzy logic offers a 
systematic base in dealing with situations, which are 
ambiguous, or not well defined [32]. Since there is no 
fuzzy method aimed at measuring corporation social 
responsibility, the purpose of this study is to develop a 
systematic measure of CSR based on the Fuzzy 
Analytical Hierarchy Process (FAHP) to narrow down 
the gap to some extent. In addition, a preliminary 
investigation is presented to make our approach more 
understandable. 

III. METHODOLOGY 

A. Assessing criteria 
The assessing criteria distinguish five social 

responsibility domains including environment, 
employee, products for customers, community 
involvement, and others such as good relationships with 
suppliers or banks. A synopsis of this is summarized in 
Table I. 

TABLE I.   
ASSESSING CRITERIA 

Criteria Sub-criteria 

Environment(C1) 

Pollution control(C11) 

Energy saving(C12) 
Recycling of waste 

materials(C13) 

Employees welfare (C2) 

Employee health and safety(C21)

Training (C22) 

Welfare(C23) 

Products (C3) Quality(C31) 

Safety(C32) 

Techinical improvement(C33) 

Cmmunity 
involvement(C4) 

Public education(C41) 

Community activities(C42) 

Charity donation(C43) 

Other (C5) 

Bank relation(C51) 

Creditors relation(C52) 

Supplyer relation(C53) 

 

B. Hierarchical structure 
Fig. 1 illustrates the hierarchical structure: initially, 

the overall goal of the decision, evaluating the best 
companies in assuming CSR, is presented in the top 
level of the hierarchy. The second level consists of five 
major criteria that are identified to achieve the overall 
goal. The third level contains sub-criteria of five major 
criteria in second level. These sub-criteria play a role of 
recommendation for decision-makers to carry out pair-
wise comparison of five major criteria. The coding for 
the criteria and sub-criteria are given in Table 2. The 
fourth level of the hierarchy represents the alternative 
companies. 

 
 
Figure 1. The hierarchical structure for selecting the best 

alternatives 
 

C. Analytical hierarchy process 
The analytical hierarchy process (AHP) was first 

introduced by Saaty in 1971. Since its introduction, the 
AHP has become one of the most widely used in 
multiple-criteria decision making (MCDM) problems 
[33]. The method decomposes a complex system into a 
hierarchical system of elements [34]. In each 
hierarchical level, pair-wise comparisons are made by 
means of a nominal scale to establish a comparison 
matrix. The eigenvector of the matrix corresponding to 
the largest eigenvalue signifies the comparative weights 
of the elements in this level. Then, the consistency ratio 
is calculated using the eigenvalue to assess the strength 
of the inner consistency of the comparative matrix and  
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determine whether to accept the information generated 
from the model. If the consistency ratio is accepted, the 
last procedure is to aggregate the relative weights of 
decision elements to obtain an overall rating for the 
alternatives. 

The traditional AHP has been widely used across the 
industry in many applications [35], such as strategic 
planning [36], setting priorities [37], allocating 
resources [38], choosing the best policy alternatives[39] 
[40], evaluating performance [41] and ensuring system 
stability [42]. 

However, the AHP has its drawbacks, Cheng and 
Mon noted that AHP cannot include uncertainty factors 
of people toward objects [43]. This conventional AHP 
approach is ineffective when applied to ambiguous 
problems. For example, sometimes the AHP criteria 
(such as CSR assessing criteria) are difficult to clearly 
define or describe, so it is not easy for the decision 
makers to make correct judgments between the criteria. 
To overcome this shortcoming of AHP and to solve the 
vagueness of the AHP criteria, a fuzzy version of these 
techniques should be developed.  

 D.  Fuzzy AHP method 
In 1965, Zadeh introduced fuzzy set theory, trying to 

deal with the uncertainty due to imprecision or 
vagueness [44]. Laarhoven and Pedrycz proposed a 
hybrid method, called fuzzy-AHP (FAHP) that 
combined the benefits of both the fuzzy set theory and 
AHP methods. The FAHP inputs the triangular fuzzy 
numbers into a pair-wise comparison matrix to support 
decision makers’ assessments on alternatives with 
respect to each attribute or criteria [45]. With this step, 
FAHP reinterprets decision makers’ assessments from 
“extract values” to “interval values,” which can better 
represent the decision alternatives, as compared to the 
conventional AHP method [46]. Finally the 
comparative importance of decision alternatives can be 
identified by aggregating the fuzzy utilities of each 
alternative and comparing their ranks. 

Fuzzy number 
A fuzzy number is a special fuzzy set 

( ){ },  ( ) ,  FF x x x Rμ= ∈ , where x takes its value on 

the real line 1 :R x−∞ < < +∞  and ( )F xμ is called the 
membership function which assigns to each object x a 
value number ranging from 0 to 1. A triangular fuzzy 
number, which is the most widely used membership 
function, can be defined to be a normal and convex 
fuzzy subset of X and denoted as  ( ,  ,  )M l m u= . Its 
membership function ( ) : [0,  1]M x Rμ → is equal 
to[47]: 

1 , [ , ]
1( ) , [ , ]

0,     otherwise

M

lx x l m
m l m l

ux x x m u
m u m u

μ

⎧ − ∈⎪ − −⎪⎪= − ∈⎨ − −⎪
⎪
⎪⎩

.                      

(1) 

In formulae (1),    l m u≤ ≤ , l and u stand for the 
lower and upper value bounds of the fuzzy number M 
respectively, and m for the modal (mid) value, as 
shown in Fig.2.  

When    l m u= = , it is a non-fuzzy number by 
convention. 

 

 
Figure 2. A triangular fuzzy number M 
Assume two triangular fuzzy numbers： 

1 1 1 1 ( ,  ,  )M l m u= ， 2 2 2 2  ( ,  ,  )M l m u= .  
The main operational laws for two triangular fuzzy 

numbers M1 and M2 are as follows [48]: 
1 2 1 2 1 2 1 2( , , )M M l l m m u u⊕ = + + +                       

(2) 
1 2 1 2 1 2 1 2( , , )M M l l m m u u⊗ =                       

(3) 
1 1 1 1 1 1 1( , , ) ( , , ),   0,M l m u l m u Rλ λ λ λ λ λ λ= = > ∈          

(4) 

1

1

1 1 1 1

1 1 1 1( , , )M
M u m l

− = =                       

(5) 
The degree of possibility of 1 2M M≥ is defined as：

1 21 2( ) sup(min( ( ), ( )))M M
x y

V M M x yμ μ
≥

≥ = . 

Note 2 1( ) ( )V M M dμ≥ = , where d is the ordinate of 
the highest intersection 
point D between

1Mμ and
2Mμ (see Fig. 3), and we have 

that: 

2 1

1 2
2 1 1 2

2 2 1 1

1,                             if  

( ) ,   if  
( ) ( )
0,                             otherwise

m m
l u

V M M l u
m u m l

⎧ ≥
⎪ −⎪≥ = ≤⎨

− − −⎪
⎪⎩

            

(6) 
The degree possibility for a triangular fuzzy number 

to be greater than k triangular fuzzy 
numbers  ( 1, 2, , )iM i k= L can be defined by: 

1 2 1 2( , , ) [( ), ( )
, ( )] min ( ),    1, 2, , .

k

k i

V M M M M V M M M M
M M V M M i k
≥ = ≥ ≥
≥ = ≥ =

L
L L

         

(7) 

 2m2l 1l d 2u 1m 1u

1

X

μ

2M 1M

2 1( )V M M≥ D

0

( )M xμ

1

0 l m μ X



18 Measuring Corporate Social Responsibility Based on a Fuzzy Analytical Hierarchy Process 

Copyright © 2011 MECS                                                                      I.J.Computer Network and Information Security, 2011, 5, 13-22 

Figure 3. The intersection between M1 and M2. 
 
Determing the linguistic variables 
Linguistic variables take on values defined in its 

term set which are subjective categories for the 
variables [49]. In this reseatch, linguistic variables are 
used to represent subjective pair-wise comparisons of 
experts’ judgements among the options such as equal, 
weakly more advantageous, not bad, preferable, good, 
fairly good, very good, absolutely good, and perfect. 
So a membership function of linguistic scale defined 
by Gumus (2009) is used to convert such linguistic 
variables into fuzzy scales. The model is shown in 
Table II. 

The scale of fuzzy number in this paper is based the 
principle of the model above, but having a little 
difference. We thought the decision of the upper and 
lower bound for the triangular fuzzy number should be 
made in terms with the degree of vagueness which 
reprensented by the D-value of the two , and the more 
the D-value is, the higher the degree of vagueness is. 
For example, according to a given criterion, if  element 
i is more perferable than element j, we can use fuzzy 
number (3, 4, 5) or (2, 4, 6) to indicate the membership 
between the two elements, and obviously, the 
judgement of (2, 4, 6) is more vague than (3, 4, 5). 

TABLE II.   
MEMBERSHIP FUNCTION OF LINGUISTIC SCALE 

Fuzzy 
number Linguistic Scale of fuzzy 

number 
9 Perfect (8, 9, 10) 
8 Abosolute (7, 8, 9) 
7 Very good (6, 7, 8) 
6 Fairly good (5, 6, 7) 
5 Good (4, 5, 6) 
4 Perferable (3, 4, 5) 
3 Not bad (2, 3, 4) 

2 Weak 
advantage (1, 2, 3) 

1 Equal (1, 1, 1) 
 
Calculation steps of FAHP 
In this section, we will briefly introduce that how to 

carry out the fuzzy AHP. Generally, FAHP calculation 
process can be divided into four steps after the 
establishment of structural hierarchy.  

Step 1: Constructing original fuzzy comparison 
matrix. Triangular fuzzy numbers are used to indicate 
the relative weight of each pair of elements in the same 
level. Through pair-wise comparison, the fuzzy 
judgment matrix A is constructed, where the entry ija is 
a triangular fuzzy number. 

Step 2: Calculating synthetic weight to obtain 
synthetic matrix. Assume that there are kn elements in 
level k which are sub-elements of an element in the 
immediately higher level k-1 and there are T experts 
take part in the evaluation on criteria ( , , ),t t t t

ij ij ij ija l m u=  
, 1, 2,i j = , ,knL 1, 2, ,t T= L  refers to the fuzzy 

number which represents the comparison weight of i-th 
criterion to j-th criterion in level k evaluated by t-th 

expert. The fuzzy number of the comparison weight 
evaluated by all experts for i-th criterion to j-th 
criterion in level k is calculated by the formulae: 

1 21 ( )k T
ij ij ij ijM a a a

T
= ⊗ + + +L                     (8) 

 Through the formulae, we could obtain a synthetic 
matrix of relative rankings for all elements in level k. 
Then, the synthetic weight of each element in level k is 
calculated by the formulae:  

1

1 1 1
( ) , 1,2, ,

k kn nn
k k k
i ij ij k

j i j
S M M i n−

= = =

= • =∑ ∑∑ L               (9) 

Step 3: Rating in a single level. In this step, 
participants begin with 
computing ( ), , 1, 2, , ,k k

i j kV S S i j n i j≥ = ≠L , the 

degree of possibility of k k
i jS S≥ . Then priority for each 

element in level k with respect to h-th element in the 
immediate higher level k-1 is calculated by: 

( ) min ( ), , 1, 2, , ,k k k k
ih i i j kP A V S S i j n i j= ≥ = ≠L      

(10) 
where k

iA refers to the i-th element in level k. Weight 
vector 1 2( , , , )

k

k k k k T
h h h n hP P P P= L is obtained after 

normalization. 
Step 4: Calculating overall prioritization weights of 

final alternatives. Assume 11,2, , kh n −= L . Then k
hP is a 

1k kn n −×  matrix: 1 2( , , , )
k

k k k k T
h h h n hP P P P= L  . 

Suppose the global weight vector of level k-1 
is

1

1 1 1 1
1 2( , , , )

k

k k k k T
nW W W W

−

− − − −= L . Then the global 
weight vector of level k calculated by the formulae: 

1
1 2( , , , )

k

k k k k T k k
n hW W W W P W −= =L                     (11) 

Hence, under the above procedures, the global 
weights of the final alternatives will be obtained by 
calculating from top level to lowest level. 

IV. A PRELIMINARY INVESTIGATION 
In this section, we present a preliminary investigation 

to make our approach more understandable. First, we 
arrange an evaluation committee consisting of corporate 
managers, public affairs officers and professors of 
statistics and fuzzy mathematics from Tongji University. 
They are chosen for their expertise and rich experiences 
in the evaluation of management performance. 

In order to make our conclusion easier to explain, we 
assume that there are three alternative companies. 
Company 1 has relative advantages in environment. 
Company 2 has relative advantages in employee and 
products. Company 3 has relative advantages in 
community involvement and other disclosure. 

Step1: Constructing original fuzzy matrix 
We asked the committee members to make a fuzzy 

evaluation respectively on the elements in single 
hierarchical level with respect to the criteria of higher 
level, using words such as equal, weakly more 
advantageous, not bad, preferable, good, fairly good, 
very good, absolutely good, and perfect. We carefully 
explained the definition of terms and required procedure  
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to the committee members in case of discrepancies 
occurring. Then the responses are quantified by the 
membership function of linguistic scale as we explained 
above. All entries in the cells of each original 
comparison matrix are replaced by single triangular 
fuzzy number representing the judgment of the decision 
group on each pair of elements (Lee, 2010). 

Step2: Calculating synthetic weight to obtain 
synthetic matrix 

Followed by calculation steps of FAHP, we use 
formulae (8) and (9) to calculate the synthetic weights 
of each original fuzzy comparison matrix to obtain 
synthetic comparison matrices .Matrix A shown in table 
4 represents the fuzzy comparison weights of the five 
major criteria in the second level with respect to the 
overall goal in the top level. Matrix , each represents the 
fuzzy comparison weights of three alternative 
companies with respect to environment, employee, 
products, community involvement, other, shown in 
table 5. 

Step3: Determining the relative importance of 
elements in signal level  

After step 2, we also obtain the degree of possibility 
of, in all synthetic comparison matrices. Then the 
weight vector of each matrix can be attained by 
formulae (10). After normalization, the relative weights 

vector of each matrix is also shown in Table 3 and 
Table 4.   

Take the data entered by respondent 1 as an example, 
the values of fuzzy synthetic extent with respect to the 
assessing criteria environment for three alternative 
companies are calculated as below: 

S1= (3.606, 3.454, 3.111)  (0.135, 0.116, 0.109) 
    = (0.488, 0.400, 0.339) 
It means that company 1 indeed does better with 

respect to the environmental problem than another two 
companies do.  

Same calculations are performed for the relative 
vectors. 

Step4: Calculating the overall prioritization weights 
of final alternatives 

After all relative weights vectors have been 
computed, we use formulae (11) to calculate the relative 
overall prioritization weights of the three companies. 

( )
( )T

FAHP
A

FAHP
B

FAHP
B

FAHP
B

FAHP
B

FAHP
B

FAHP WWWWWWW

228.0341.0431.0

.,,,, 54321

=

=

 
The result shows that company 1 is the best CSR 

performer, followed by company 2 and company 3. It is 
corresponding to our assumption considering the 
relative importance of the five main criteria. 

 

TABLE III.   
SYNTHETIC COMPARISON MATRIX A AND RELATIVE WEIGHT VECTOR WA

FAHP 

A C1 C2 C3 C4 C5 
C

1 (1.000,1.000,1.000) (1.422,1.078,1.056) (1.417,0.857,0.923) (3.278,1.750,1.450) (2.278,1.333,1.641) 

C
2 (1.159,1.178,0.950) (1.000,1.000,1.000) (0.917,0.802,0.875) (2.111,1.611,1.356) (1.389,1.233,1.122) 

C
3 (1.117,1.189,0.917) (1.159,1.256,1.194) (1.000,1.000, 1.000) (2.667,2.028,1.578) (1.667,1.550,1.303) 

C
4 (1.028,0.600,0.450) (0.746,0.622,0.528) (0.655,0.557,0.528) (1.000,1.000, 1.000) (1.042,0.767,0.830) 

C
5 (0.752,0.778,0.583) (0.897,0.811,0.722) (0.786,0.651,0.667) (1.206,1.306,1.500) (1.000,1.000, 1.000)

Relative weights vector (WA
FAHP) = (0.140  0.107  0.167  0.014  0.006)T 

TABLE IV.   
SYNTHETIC COMPARISON MATRIX B1 AND RELATIVE WEIGHT VECTOR W B1

FAHP       

B1 Company1 Company2 Company3 

Company 1 (1.000, 1.000, 1.000) (1.472,1.350,1.303) (1.639,1.256,1.151) 
Company 2 (0.786,0.743,0.689) (1.000, 1.000, 1.000) (1.139,1.011,0.905) 
Company 3 (0.869,0.802,0.633) (1.133,1.011,0.944) (1.000, 1.000, 1.000) 

Relative weights vector (WB1FAHP) = (0.647  0.164  0.189)T 
 

TABLE V.   
SYNTHETIC COMPARISON MATRIX B2 AND RELATIVE WEIGHT VECTOR W B2

FAHP     

B2 Company1 Company2 Company3 

Company 1 (1.000, 1.000, 1.000) (0.767,0.794,0.773) (1.128,1.122,1.063) 

Company 2 (1.310,1.278,1.317) (1.000, 1.000, 1.000) (1.522,1.217,1.373) 

Company 3 (0.960,1.000,0.933) (0.731,0.838,0.660) (1.000, 1.000, 1.000) 

Relative weights vector (WB2
FAHP) =(0.298  0.436  0.266)T 
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TABLE VI.   
SYNTHETIC COMPARISON MATRIX B3 AND RELATIVE WEIGHT VECTOR W B3

FAHP    

B3 Company1 Company2 Company3 

Company 1 (1.000, 1.000, 1.000) (0.783,0.838,1.042) (1.139,1.483,1.133) 

Company 2 (1.048,1.217,1.333) (1.000, 1.000, 1.000) (1.528,1.717,1.359) 

Company 3 (0.905,0.711,0.944) (0.750,0.595,0.683) (1.000, 1.000, 1.000) 

Relative weights vector (WB3
FAHP) =(0.358  0.431  0.211)T 

 

TABLE VII.   
SYNTHETIC COMPARISON MATRIX B4 AND RELATIVE WEIGHT VECTOR W B4

FAHP   

B4 Company1 Company2 Company3 

Company 1 (1.000, 1.000, 1.000) (0.833,0.830,0.903) (0.783,0.683,0.649) 

Company 2 (1.114,1.206,1.222) (1.000, 1.000, 1.000) (0.933,0.8410.607) 

Company 3 (1.561,1.467,1.333) (1.694,1.189,1.083) (1.000, 1.000, 1.000) 

Relative weights vector (WB4
FAHP) = (0.232  0.328  0.440)T 

 

TABLE VIII.   
SYNTHETIC COMPARISON MATRIX B5 AND RELATIVE WEIGHT VECTOR W B5

FAHP 

B5 Company1 Company2 Company3 

Company 1 (1.000, 1.000, 1.000) (1.111,1.083,0.698) (0.700,0.762,0.523) 

Company 2 (1.611,0.933,0.917) (1.000, 1.000, 1.000) (0.633,0.714,0.764) 

Company 3 (2.083,1.322,1.500) (1.325,1.439,1.639) (1.000, 1.000, 1.000) 

Relative weights vector (WB5
FAHP) = (0.254  0.269  0.477 )T 

 

V. CONCLUSION AND FUTURE WORK 
The objective of this study was to construct a 

systematic, aggregate measurement of corporate social 
performance. Based on the research of Ruf (1998), we 
proposed a fuzzy-AHP framework in this study to 
evaluate corporate social performance. In contrast to 
the traditional AHP approach, a fuzzy version 
incorporated with the method enables us to deal with 
problems encountered in prior measures, such 
uncertainty or vagueness phenomenon. We also 
presented a case study to help explain the model. The 
results suggest that the FAHP method is applicable for 
developing such a measurement and can be used for 
both decision making and research.  

Of course, there are some limitations about this 
study. With regard to the methodology, the dimensions 
that we selected for evaluating corporate social 
performance are derived from Chinese context. 
Whether it is suitable for other cultural context is 
however in doubt. When it refers to the specific results 
presented in this study, the limitation is that the results, 
which represent the judgment of a certain decision 

group, may not generalize to other groups. And the 
relative importance of the elements may change in 
different time or in different situations.  

In conclusion, the integrated evaluation system 
would be possible to predict the consequences of the 
decisions made based upon the information provided 
by this assessing model, thus providing a more 
accurate, effective, and systematic decision support 
tool.  

Future work for researchers may search for more 
commonly accepted dimensions of CSR that can 
suitable for different cultural context. Another area of 
interest is to explore the relationship between other 
organizational variables and CSR especially the certain 
aspect of corporate social performance, which may 
facilitate a meaningful corporate strategy. Furthermore, 
researchers can find more criteria that can influence 
corporate social performance in a significant way, and 
determine the relative importance of the new criteria, 
seeing its influence on other criteria’s relative 
importance. 
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