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Abstract  
 
An effective Accounting Information System (AIS) will support the effectiveness of management functions in an 
enterprise. So, the aim of this research is to construct a prioritization-based taxonomy of critical success factors 
using fuzzy multi criteria group decision method: Fuzzy Group Analytical Hierarchy Process (FGAHP). In order 
to identify critical success factors of AIS, firstly, a deep literature survey was done. Then, a group of academic 
experts has been chosen from the accounting branch for pairwise comparison of critical success factors of AIS.  
After then, these chosen accounting experts evaluate the relative significance of critical success factors of the AIS 
which were defined from the literature. The results of the FGAHP analysis show that the most important success 
criteria of an AIS is the technological factors with weight 54%, and the external factors are the least important 
main success criteria for an AIS with weight 9%. Also, FGAHP evaluation of accounting experts decisions about 
sub criteria indicate that "security of knowledge” is the most important sub criteria with the weight 19%, “soft-
ware supporting systems” with weight 14% is the second important one, and. “R&D activities and improvement” 
criteria with weight 8% is the third important sub criteria.   
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Bulanık Çok Kriterli Grup Kararı Verme Yöntemi ile 
Muhasebe Bilgi Sisteminde Kritik Başarı  

Faktörlerinin Göreceli Öneminin Belirlenmesi 
 
* 

Öz  
 
Etkili bir Muhasebe Bilgi Sistemi (MBS), bir kuruluştaki yönetim işlevlerinin etkinliğini destekleyecektir. Do-
layısıyla, bu araştırmanın amacı, bulanık çok kriterli grup karar yöntemi: Bulanık Grup Analitik Hiyerarşi 
Süreci (FGAHP) kullanarak kritik başarı faktörlerinin önceliklendirmeye dayalı bir taksonomisini oluştur-
maktır. MBS'nin kritik başarı faktörlerini belirlemek için ilk olarak kapsamlı bir literatür taraması yapılmıştır. 
Ardından, MBS'nin kritik başarı faktörlerinin ikili olarak karşılaştırılması için muhasebe anabilim dalından 
bir grup akademik uzman seçilmiştir. Daha sonra, seçilen bu muhasebe uzmanları, literatürden tanımlanan 
MBS'nin kritik başarı faktörlerinin göreceli önemini değerlendirmişlerdir. FGAHP analizinin sonuçları, bir 
MBS'nin en önemli ana başarı kriterinin % 54 ağırlık ile teknolojik faktörler olduğunu ve % 9 ağırlık ile bir 
MBS için dış faktörlerin en az önemli ana başarı kriterleri olduğunu göstermektedir. Ayrıca, muhasebe uz-
manlarının alt kriterlere ilişkin kararlarının FGAHP yöntemiyle değerlendirilmesine göre, %19 ağırlık ile 
"bilgi güvenliği"  en önemli alt kriter, %14 ağırlık ile "yazılım destek sistemleri" ikinci ve "Ar-Ge faaliyetleri" 
ise %8 ağırlık ile üçüncü önemli alt kriterdir. 
 
Anahtar Kelimeler:  Muhasebe Bilgi Sistemi (MBS), Kritik Başarı Faktörleri, Çok Kriterli Ka-

rar Verme, Bulanık AHP. 
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Introduction 
 

Enterprises need qualified information in order to preserve their existence in 
the repetitive world of business life. Qualified information helps to make stra-
tegic decisions under uncertainty of markets and it is generated in the Ac-
counting Information System (AIS) of the enterprise. In this sense the critical 
success factors of AIS must be examined in order to generate true and quali-
fied information. In this research the critical success factors of AIS that is iden-
tified in the literature before, has been prioritized by using the advanced 
Multi Criteria Decision Method (MCDM) fuzzy Analytical Hierarchy Process 
(AHP) with a group decision of experts. The method Fuzzy AHP enables to 
handle the qualitative critical success factors of AIS and fuzziness enables to 
cope with vagueness of the experts. The defined relative weights of Critical 
Success Factors would help to enterprises to use the AIS more efficiently.  

Fuzzy AHP with group decision is widely used method in MCDM prob-
lems. Büyüközkan and Feyzioğlu (2004) used fuzzy AHP in the new product 
development activities for enterprises Meixner (2009) used it for evaluation 
of energy sources, Sagedhi, Azar and Rad (2012) used fuzzy AHP to prioritize 
the factors affecting High technology SMEs in Iran, Jiao (2016) made a priori-
tization of risk evaluation of AIS with fuzzy AHP, Bahadır, Çebi, Kahraman 
and Kaloğlu (2013) used an integrated method of axiomatic design and fuzzy 
AHP for smart clothing system for blinds. Demircan-Keskin (2020) used 
Chang’s algorithm on triangular fuzzy numbers in fuzzy AHP for resilient 
supply chain network design. 

This paper is organized in five sections. In Sect.2 the conceptual frame-
work is given, in Sect.3 methodology is explained in details, Sect.4 provides 
the results of application of Fuzzy AHP, finally, the conclusions are given in 
Sect.5. 
 
Conceptual Framework 
 
Having true and qualified information in an enterprise means to have power 
against the unknown and uncertain world. Information is an output that has 
been obtained after the processing operation and has an organized meaning 
and satisfies advantages to its users (Karagül, 2005, p.59-87). The importance 
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of information for enterprises are not equal. Information must be true, rele-
vant, complete, well timed, accessible, and confidential and cost effectively in 
order to be important for an enterprise (Çukacı, 2005, p.11-19). 

AIS is a business information system that collects, keeps and redesign the 
data in order to convert it to information for  internal and external stakehold-
ers (Karahan,2020). The main function of the AIS is to generate information 
for the purpose of planning and developing the organizations as well as im-
proving the operational and financial situation. In addition, the information 
that is generated by AIS are reported to the internal shareholders like manag-
ers and owners of the enterprise, also to the external shareholders like state 
and partners. So AIS has a vital role to prepare transparent, accountable and 
responsible financial reports since it is an effective management tool and 
helps to make true decisions by the system (Dinç and Abdioğlu, 2009, p.157-
184). 

It is very important to identify and determine the relative weights of the 
critical success factors that affect the quality of information in AIS. The de-
fined importance degree of critical success factors would guide to business 
managers to improve the quality of system and to generate qualified infor-
mation. 

Critical success factors are firstly defined by Rockart( 1979) from Massa-
chusetts Institute of Technology in order to determine the information needs 
of top managers. Enterprises are effected by many internal and external fac-
tors. It is so difficult to examine all those factors. Instead, the critical success 
factors that affect the activities of enterprises must be determined since they 
directly influence the future of the enterprises (Ergin, 1997, p.8). Those factors 
are key areas to help to managers to reach to targets (Bullen and Rockart, 
1981). The points that the managers focuses to conduct their enterprises per-
fectly are called critical success factors (Rockart, 1982: , p.).  

In this study; AIS information quality factors determined by Acar and 
Özçelik( 2011)  and Xu et all (2002) are grouped under four main titles of “Or-
ganizational Factors”, “Intellectual Factors”, “Technological Factors” and 
“External Factors”.  

Under the first main title of “Organizational Factors” 6 subgroups are con-
structed as institutionalization level, physical environment, flexibility of or-
ganization, senior management support, quality culture of organization and 
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internal control system. Under “Intellectual factors” are 5 subgroups are con-
structed as education level, competency of staff, team work, loyalty to job, 
performance evaluation & rewarding.  Under the title of “Technological fac-
tors” 4 subgroups are constructed as infrastructure of knowledge technology, 
software supporting systems, R&D activities & improvement, security of 
knowledge. Under the main title of “External factors” 4 subgroups are con-
structed as customer relations, market conditions, supplier relations, legal in-
stitutions & regulations. The hierarchical expression of the problem is ex-
pressed in the Figure 1.  

 

 
 

 

Critical Success Factors

C1.Organizational

C1.1.Institutionalization 
level

C1.2.Physical environment

C1.3.Flexibility of 
organization

C1.4.Senior management
support

C1.5.Quality culture of 
organization

C1.6.Internal control
system

C2.Intellectual

C2.1.Education level

C2.2.Competency of staff

C2.3.Team Work

C2.4.Loyalty to Job

C2.5.Performance 
Evaluation & Rewarding

C3.Technological

C3.1.Infrastructure of 
knowledge technology

C3.2.Software supporting
systems

C3.3.R&D activities &  
improvement

C3.4.Security of 
knowledge

C4.External

C4.1Customer Relations

C4.2.Market Conditions

C4.3.Supplier Relations

C4.4.Legal institutions & 
regulations
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Methodology 
 

Decision Making with Fuzzy AHP 
 
In AHP method it is aimed to weight the criteria and the alternatives of a 
problem in order to make a decision with mathematical modelling of the 
thoughts, choices, and experiences of experts by expressing the problem in a 
hierarchical structure (Kahraman, 2018, p.293-297). Moreover fuzzy theory 
that is added to multi criteria decision making approach facilitates modelling 
the linguistic variables in human brain better than the classical methods with 
more success in coping with the vagueness. Using a committee of experts 
with a separate assessment and an aggregation operator of those separate 
choices within the mathematical model also helps to handle the problem in 
multi view perspective. There are various kinds of fuzzy AHP algorithms, 
improved from the first versions from 1980s like van Laarhoven-Pedrycz and  
Bucley algorithms. Those improvements are based on the selection of alter-
natives by using the fuzzy set theory and hierarchical analysis (Demirel et al., 
2008). In this research Changs’ fuzzy AHP algorithm that is based on the tri-
angular fuzzy numbers and pairwise comparison scale is used (Chang, 1996, 
pp.649-655). In the AHP method the scale of 1-9  options is used with 1-3-5-7 
represent the “just equal”, “weakly important”, strongly more important”, 
“very strongly more important”, “absolutely more important” The numbers 
2-4-6-8 represents values between the lower and upper values (Bahadır et al, 
2013-279-292) can be seen from Table 1. Also the reciprocal values form 1/ 9 
to 1 are possible for the pairwise comparison scale (Saaty, 1995).   

 
Table 1. Fuzzy Transformation Scale 
Linguistic Scale   Triangular   Fuzzy Scale Triangular Fuzzy                                          

Reciprocal Scale 
Just Equal (1,1,1) (1/1,1/1,1/1) 
Weakly important (2,3,4) (1/4,1/3,1/2) 
Strongly more Important (4,5,6) (1/6,1/5,1/4) 
Very Strong more Important (6,7,8) (1/8,1/7,1/6) 
Absolutely more important (8,9,9) (1/9,1/9,1/8) 

 

Chang’s fuzzy AHP algorithm consist of the following steps.  
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Step 1. Construct the fuzzified decision matrix 𝐴𝐴𝑖𝑖𝑖𝑖 with 𝑎𝑎𝑖𝑖𝑖𝑖 = 𝑎𝑎𝑖𝑖𝑖𝑖−1   by us-
ing the scale in Table 1. 

 

𝐴𝐴𝑖𝑖𝑖𝑖 = �
(1,1,1) ⋯ 𝑎𝑎1𝑛𝑛

⋮ ⋱ ⋮
𝑎𝑎𝑛𝑛1 ⋯ (1,1,1)

�                                                                                                               

 
The elements of matrix 𝐴𝐴𝑖𝑖𝑖𝑖  are triangular fuzzy numbers as 𝑎𝑎𝑖𝑖𝑖𝑖 =

(𝑙𝑙𝑖𝑖𝑖𝑖 ,𝑚𝑚𝑖𝑖𝑖𝑖 ,𝑢𝑢𝑖𝑖𝑖𝑖). 
Step 2. Apply the operations in the Eqs 1-4. 
∑ 𝑀𝑀𝑔𝑔,

𝑖𝑖𝑚𝑚
𝑖𝑖=1 =  �∑ 𝑙𝑙𝑖𝑖𝑚𝑚

𝑖𝑖=1 ,∑ 𝑚𝑚𝑖𝑖
𝑚𝑚
𝑖𝑖=1  ,∑ 𝑢𝑢𝑖𝑖𝑚𝑚

𝑖𝑖=1 �            (1)                                                                                                                              
∑ ∑ 𝑀𝑀𝑔𝑔,

𝑖𝑖 = �∑ 𝑙𝑙𝑖𝑖𝑛𝑛
𝑖𝑖=1 ,∑ 𝑚𝑚𝑖𝑖

𝑛𝑛
𝑖𝑖=1  ,∑ 𝑢𝑢𝑖𝑖𝑛𝑛

𝑖𝑖=1 �𝑚𝑚
𝑖𝑖=1

𝑛𝑛
𝑖𝑖=1                    (2)                                                                                        

�∑ ∑ 𝑀𝑀𝑔𝑔,
𝑖𝑖𝑚𝑚

𝑖𝑖=1
𝑛𝑛
𝑖𝑖=1 �

−1
=  � 1

∑ 𝑢𝑢𝑖𝑖𝑛𝑛
𝑖𝑖=1

, 1
∑ 𝑚𝑚𝑖𝑖
𝑛𝑛
𝑖𝑖=1

, 1
∑ 𝑙𝑙𝑖𝑖𝑛𝑛
𝑖𝑖=1

  �        (3) 

      𝑆𝑆𝑖𝑖 =  ∑ 𝑀𝑀𝑔𝑔,
𝑖𝑖   ⊗  �∑ ∑ 𝑀𝑀𝑔𝑔,

𝑖𝑖𝑚𝑚
𝑖𝑖=1

𝑛𝑛
𝑖𝑖=1 �

−1𝑚𝑚
𝑖𝑖=1                     (4)                                                                                                                       

 Hence the obtained 𝑆𝑆𝑖𝑖  are the fuzzy synthesis values for each DMs. 
 

Aggregation of Group Decisions 
 
There are so many aggregation operations. In this research the geometric 
mean operation is used, formula is given in the Eq. 5 (Lin, 2020). 

𝑙𝑙𝑖𝑖𝑖𝑖 = (∏ 𝑙𝑙𝑖𝑖𝑖𝑖𝑖𝑖)𝐾𝐾
𝑖𝑖=1

1/𝐾𝐾 ,𝑚𝑚𝑖𝑖𝑖𝑖 = (∏ 𝑚𝑚𝑖𝑖𝑖𝑖𝑖𝑖) 𝐾𝐾
𝑖𝑖=1

1/𝐾𝐾,𝑢𝑢𝑖𝑖𝑖𝑖 = (∏ 𝑢𝑢𝑖𝑖𝑖𝑖𝑖𝑖) 𝐾𝐾
𝑖𝑖=1

1/𝐾𝐾              (5)                                                                                        
 
Defuzzification 
 
There are various kinds of defuzzification operations. In this research cen-
troid method derived from Yager (1981) is used and its formula is given the 
Eq. (6). 

𝑤𝑤𝑖𝑖     = 𝑆𝑆𝑖𝑖𝑙𝑙+𝑆𝑆𝑖𝑖𝑖𝑖+𝑆𝑆,𝑢𝑢
3

                                       𝑖𝑖 = 1, … , 𝑛𝑛               (6)                                                                           
 
Normalization 
 
The normalization formula is given in the Eq. (7) which enables to make the 
sum of the weights equal to 1.  

                         
𝑁𝑁𝑤𝑤𝑖𝑖     = 𝑤𝑤𝑖𝑖

∑ 𝑤𝑤𝑖𝑖
𝑛𝑛
𝑖𝑖=1

                                          𝑖𝑖 = 1, … ,𝑛𝑛                       (7)                                                              
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Application of Fuzzy AHP on Critical Success Factors 
 
The main critical success factors and their sub-criteria that affect quality fac-
tors in AIS is determined as in Figure 1. 

The pairwise comparison matrices for three experts on main criteria of the 
problem are given in the Eqs (8).   

 

𝐴𝐴1 =

⎣
⎢
⎢
⎡

(1,1,1) (1/4,1/3,1/2) (1/7,1/6,1/5) (2,3,4)
(2,3,4) (1,1,1) (1/4,1/3,1/2) (4,5,6)
(5,6,7)

(1/4,1/3,1/2)
(2,3,4)

(1/6,1/5,1/4)
(1,1,1)                (7,8,9)
(1/9,1/8,1/7) (1,1,1)⎦

⎥
⎥
⎤
  

𝐴𝐴2 =

⎣
⎢
⎢
⎡

(1,1,1) (2,3,4) (1/4,1/3,1/2) (1,1,1)
(1/4,1/3,1/2) (1,1,1) (1/6,1/5,1/4) (1,1,1)

(2,3,4)
(1,1,1))

(4,5,6)
(1,1,1)

(1,1,1)                (1,1,1)
(1,1,1)                (1,1,1)⎦

⎥
⎥
⎤
                                                          

𝐴𝐴3 =

⎣
⎢
⎢
⎡

(1,1,1) (1/8,1/7,1/6) (1/7,1/6,1/5) (3,4,5)
(6,7,8) (1,1,1) (1/8,1/7,1/6) (6,7,8)
(5,6,7)

(1/5,1/4,1/3))
(6,7,8)

(1/8,1/7,1/6)
(1,1,1)                (7,8,9)
(1/9,1/8,1/7) (1,1,1)⎦

⎥
⎥
⎤
 (8) 

 
Then Chang Algorithm applied to each matrix and the fuzzy weights of 

each critera is found then the aggregation operation is applied. Obtained 
weights can be seen from Table 2.  

 

Table 2. The Fuzzy Weights of Main Criteria According to Each DM and Fuzzy Weight 
of Group Decision 

  DM1 DM2 DM3  Fuzzy Weight 

C1.Qrganisational (0.06,0.13,0.21) (0.14,0.21,0.31) (0.09,0.12,0.17) (0.09,0.15,0.22) 

C.2.Entellectual (0.13,0.28,0,42) (0.08,0.10,0.13) (0.26,0.34,0.45) (0.14,0.21,0.29) 

C.3.Technological (0.26,0.54,0.77) (0.37,0.56,0.82) (0.38,0.50,0.66) (0.33,0.53,0.75) 

C.4.External (0.03,0.05,0.69) (0.11,0.13,0.16) (0.03,0.03,0.04) (0.04,0.06,0.17) 

 
The pairwise comparison of sub criteria and the calculated fuzzy weights 

of the criteria according to the group decision are given in the Table 3. 
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The pairwise comparison of sub criteria and the calculated fuzzy weights 

of the criteria according to the group decision are given in the Table 3. 
Fuzzy weights of sub criteria are multiplied by the global weights of the 

main criteria then the defuzzification rule is applied. The importance degree 
are given in the Table 4. 

 

 

 
According to the results the “organizational factors” has importance degree 
of 15 %, The “intellectual factors” has importance degree of 22%,“technolog-
ical factors” has importance degree of  54 % , “external factors” has im-
portance degree of 9 %. 

According to the committee of DMs the most important sub criteria is C3.4 
“Security of knowledge” with the weight 19 %. Secondly C.3.2 “Software sup-
porting systems” with weight 14 % is important. Thirdly C3.3. “R&D activi-
ties and improvement” with weight 8 %.  

 
Conclusion 

 
Group decision is modelled with Fuzzy AHP on the relative importance of 
Critical Success Factors. The method enables to use qualitative criteria, with 

Table 3. Aggregated Fuzzy Weights of Sub Criteria 
C1 C2 C3 C4 

C1.1 (0.06,0.09,0.13) C2.1 (0.06,0.08,0.13) C3.1 (0.11,0.16,0.24) C4.1 (0.13,0.19,0.27) 
C1.2 (0.03,0.05,0.07) C2.2 (0.17,0.26,0.37) C3.2 (0.16,0.24,0.35) C4.2 (0.05,0.07,0.10) 
C1.3 (0.09,0.13,0.18) C2.3 (0.14,0.21,0.31) C3.3 (0.10,0.13,0.19) C4.3 (0.13,0.20,0.27) 
C1.4 (0.12,0.17,0.25) C2.4 (0.11,0.20,0.31) C3.4 (0.21,0.33,0.50) C4.4 (0.36,0.49,0.75) 
C1.5 (0.15,0.23,0.36) C2.5 (0.08,0.11,0.16)     
C1.6 (0.18,0.26,0.37)       

Table 4. Weights of Main Criteria and Sub Criteria 
C1 = 15 % C2= 22 % C3=  54 % C4 = 9 % 

C1.1 0,02 C2.1 0,02 C3.1 0,09 C4.1 0,02 
C1.2 0,01 C2.2 0,06 C3.2 0,14 C4.2 0,01 
C1.3 0,02 C2.3 0,05 C3.3 0,07 C4.3 0,02 
C1.4 0,03 C2.4 0,05 C3.4 0,19 C4.4 0,05 
C1.5 0,04 C2.5 0.08     
C1.6 0.04       
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more success to cope with vagueness as well as the practically usage of lin-
guistic transformation scale.  The comparison of the weights that are con-
structed from the group decision with the weights that are constructed by a 
single DM decision in (Mizrahi et al., 2020: 1407-1414) can be seen from the 
Figure 2 and Figure 3. 
 

 
 
According to Figure 2, the weights of external factors and intellectual fac-

tors are decreased with the group decision while the other weights are in-
creased.  Moreover the prioritization of main criteria was technological fac-
tors, intellectual factors, external factors and organizational factors respec-
tively in Lin (2020). According to group decision in this research the prioriti-
zation of main criteria are technological factors, intellectual factors, organiza-
tional factors and external factors respectively.   

According to group decision of DMs; the most important main criteria is 
found to be the technological factor. In addition to this result, it is observed 
that the relative importance of intellectual and organizational factors follow 
the technological factor. The necessary technology investments first must be 
made to provide quality accounting information. The allocation of the neces-
sary budget for the purchase of these technologies has been defined as the 
most important quality factor. Intellectual factors are the second most im-
portant main criteria in determining the quality of accounting information. In 
this context, it would be extremely beneficial for the enterprise to invest in the 

0 0,1 0,2 0,3 0,4 0,5 0,6

Organisational Factors

Intellectual Factors

Technological Factors

External Factors

Fig 2.Comparison of Weights of Main Criteria 
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training and development of its employees. According to group of DMs ex-
ternal factors have less effect on the quality of accounting information. 

 

 
 
According to Figure 3 the relative importance degree of the sub criteria 

C2.4, C3.3,  C4.1 ,C4.2, C4.3, C4.4  has decreased while the others has in-
creased when compared with Lin(2020).  

According to results the most important sub-criteria for group of DMs are 
security of knowledge, software supporting systems and legal institutions 
and regulations. According to this result, it is critical to establish and control 
the information security infrastructure of the system in AIS in enterprises. 
Making the necessary investments to increase the efficiency of software sup-
port systems is the second important sub-criterion that will affect the quality 
of the output to be produced from the system. Considering these factors in 
the investment plans of the managers, making the necessary technological in-
vestments will increase the information quality of AISs and increase the effi-
ciency of the system. 
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Legal Institutions and regulations have been identified as the third critical 
success factor determining the quality of information in AISs. Although ex-
ternal factors are the main criteria with the least impact, legal Institutions and 
regulations under external factors have been identified as the third critical 
sub-criteria determining the quality of information in AISs. Because financial 
accounting information produced in AIS is directly affected by changing legal 
regulations and accounting practices. 

Group decision of experts in Accounting branch empowered or changed 
some of the results  of the unilateral DM’s decisions in Lin (2020). This is the 
advantage of Group decision with fuzzy AHP against the single DM. The 
qualitative criteria are easy modelled in the fuzzy AHP by using the pairwise 
comparison scale and Linguistic transformation of judgments of DMs to 
fuzzy numbers.  
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