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ABSTRACT 

The increase in non-performing loans considerably reduces profit in the banking 

systems. To solve these problems, factors influencing the collection of non-

performing loans have to be examined in a hopeful attempt to reduce them to an 

acceptable level. The present study is conducted to analyze and study factors 

influencing the collection of non-performing loans in Shahr Bank. This research is 

an applied study regarding its goal. It was conducted in two sections, namely the 

qualitative and quantitative sections. In the qualitative sections, the factors influ-

encing the collection of receivables were identified using the theoretical literature 

and interviews with senior managers of Shahr Bank through the encoding process. 

In the quantitative section, data was collected by surveying the opinions of 12 

experts, including senior managers of Shahr Bank in 2020 using a questionnaire. 

Thereafter, the factors were selected using the fuzzy Delphi technique and the 

relationships between them were determined using the fuzzy DEMATEL method. 

Finally, the factors were weighted and prioritized using the fuzzy ANP method. 

The research findings showed that non-performing loans can be collected through 

six types of factors including organizational, regulatory, customer, banking, envi-

ronmental, and operational factors. The environmental factor is the most influen-

tial factor, while the operational factor is the most influential and important factor. 

In addition, behavioral, contextual, and structural sub-factors have the highest 

level of importance in the collection of non-performing loans in the order men-

tioned. These findings can help bank managers make decisions to improve the 

collection of receivables. 

 

1 Introduction 
 

The banking industry plays an important role in resource allocation, economic growth and devel-

opment in each country [1,2]. The stability of the banking system is among the chief preconditions for 

the economic growth of every society because banks play a substantial role in the allocation of capital 

to individuals or organizations that are devoid of capital in the economic life of society [3]. Banks 

provide certain financial services to individuals and companies. They facilitate access to funds. In 

fact, banks play an important role in the financial stimulation, system stability, productivity, growth, 
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and prosperity of the entire economy [4]. Banks grant loans to various plans for the elimination of 

poverty but due to the lack of repayment in such cases, the assets transform into non-performing loans 

(NPLs) (including overdue, non-performing, and bad loans). This reduces the return on assets of 

banks [5]. NPLs are formed for economic reasons such as external and internal bank factors, whereby 

the loans sometimes fail to fulfill their obligations to pay the loans [6].  Enterprises have been using 

the NPLs ratio as a performance index for a long time. There is a negative correlation between this 

ratio and the economic performance of banks [7]. Loans are an important indicator in evaluating the 

performance of banks [8]. 

An increase in the amount or ratio of non-performing loans has led to financial crises in develop-

ing and developed states. Evidence suggests that financial and banking crises in the Southeastern 

Asian countries have been caused by the increase in non-performing loans [9]. In general, the stiff 

competition among banks has increased bad loans and non-performing assets (non-current assets 

(NPA)), thereby imposing heavy pressure on banks and increasing their credit risk. According to the 

Central Bank’s classifications, the non-performing loans of banks include overdue (overdue for two to 

six months), non-performing (overdue for six to eighteen months), and bad (overdue for over eighteen 

months) loans [10]. Mismanagement of assets and bank loans can also result in economic instability 

and even a state political crisis in countries. It may lead to unexpected losses and bankruptcy of banks 

[4]. Studies have revealed that the low quality of regulatory activities can considerably influence the 

growth of NPLs [11]. Besides, other studies have indicated that the loss inflicted by bad loans on 

banks is one of the main causes of the decreased efficiency [12] because costs exceed profits, thereby 

increasing the risk and undermining the stability of banks [13]. 

NPLs hinder interest returns, reduce investment openings, and create a liquidity crisis in the finan-

cial system, which leads to bankruptcy and weakness of the economic system. Therefore, identifying 

the factors influencing NPLs is essential for reducing the rate of NPLs for attaining financial stability 

and economic goals [14]. According to the World Bank statistics [15], the ratio of non-performing 

loans in June 2018 in Iran was 11.4%, and in 2017 it was 10%, and the lowest and highest rates in 

2012 were 18.1%. However, according to documents and evidence, the average NPL ratio in the 

branches of Shahr Bank is 12%. In some branches, it has even reached 18 to 20%. According to the 

non-performing loan statistics, there has been an ascending trend in non-performing assets in the 

banking sector of Iran in recent years, which has increased the credit risk of banks. Although the 

banks’ attempts to collect non-performing loans through legal means have been highly effective and a 

large fraction of these loans have turned into performing loans, the collection of loans is not satisfac-

tory and the credit risk of banks is still high. Given the inflation rate of the economy and the de-

creased value of the Iranian currency, the high NPL ratio in the Iranian banks has reduced the profita-

bility of banks. Hence, Shahr Bank is facing the challenge of improving the collection of its non-

performing loans. The research questions are as follows. 

1- What factors influence the collection of non-performing loans? 

2- What is the relationship between the factors influencing the collection of non-performing loans 

in banks? 

3- What is the weight and importance of the factors influencing the collection of non-performing 

loans? 

In this study, the factors influencing the collection of non-performing loans were identified using 

the research theoretical literature and interviews with experts. Afterward, the relationships between 

the factors and the influencing and influenced areas were determined using the fuzzy DEMATEL 



Rashidi et al.  

 
 

 

 
Vol. 8, Issue 1, (2023) 

 
Advances in Mathematical Finance and Applications 

 

[289] 

 

(Decision-Making Trial and Evaluation Laboratory) method. Finally, the weight and importance of 

factors were determined based on the fuzzy DEMATEL method using the fuzzy Analytical Network 

Process (ANP) technique. In this paper, the new hybrid multiple-criteria decision-making (MCDM) 

technique, which increases the accuracy of results, is used. The new hybrid technique, which uses 

fuzzy DEMATEL and Analytical Network Processes, is called the fuzzy ANP based on DEMATEL 

(F.DANP). 

 

2 Backgrounds and Literature  
 

Banks play an important role in universal economic development because their ability to stimulate 

savings and strengthen capital flows in the economy is vital to any economy. The financial intermedi-

ary function of banks in every economy motivates investments and increases productivity [16]. In the 

economic banking system, banks play a substantial role in the stability of the banking system and are 

known as the main source of financing because the capital markets of these countries are still emerg-

ing [14]. Lending seems to be fundamentally important for the banking industry because loans granted 

by banks are their main sources of income. In fact, it has been revealed that loans account for 50 to 

75% of the bank’s revenues, increasing the lending rate [16]. With the growth of loan credit, banking 

NPL problems appear in financial systems with structural flaws. When a high level of NPL affects a 

large number of banks, the normal performance of the financial system is undermined, and banks fail 

to allocate credit to the economy and are hit by a financial crisis [17] because a high level of NPLs 

directly affects the financial performance of all banks [14]. Almost throughout the entire economic 

crisis, research on the causes of financial, banking, and economic instability has garnered the attention 

of a considerable number of researchers, policymakers, and managers. One of the main characteristics 

of the banking system and an economic shock is the credit risk in the form of NPL [18]. Minsky’s 

pioneering theory of financial crisis (1974), which is also known as the theory of financial instability, 

attempts to provide an understanding and explanation of the characteristics of a financial crisis. This 

theory suggests that at times of prosperity, when the liquidity flow of companies exceeds the liquidity 

required to pay the debts, an exploitative joy emerges and the debts quickly exceed the revenues, lead-

ing to a financial crisis [19]. An increase in NPLs is a common characteristic of financial crises and 

periods of financial stress. NPLs generally increases with an increase in credit [17]. 

There are various definitions of NPLs. The NPL refers to receivables with more than 3 unpaid in-

stallments [17]. This definition has been approved by regulatory policymakers such as the Basel II 

Committee or ECB Asset Quality Assessment committee [18]. Non-performing loans are harmful 

incidents that occur when the debtor is no longer able to pay their debt. With an increase in non-

performing loans, the credit risk of banks increases [20] because bad debts harm the bank profit [21] 

and non-performing loans are considered the bank’s economic activities [22]. Research findings indi-

cated that non-performing loans lead to the bankruptcy of banks and negatively affect economic 

growth [23]. This is because when the NPL rate is high, the tendency to increase loans decreases and 

it is not possible to finance an economy [21]. According to a study by the International Monetary 

Fund (2015), countries whose banks have high levels of NPLs experience slow economic growth. In 

addition, companies that are more dependent on the financial activities of banks probably suffer from 

the decrease in bank loans more than other companies [22]. There is an extensive body of literature 

that examines the reasons and consequences of the NPL problem. In general, NPL can be attributed to 

bank characteristics and macroeconomics [24]. In macroeconomics, researchers refer to the effect of 
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macroeconomic variables, such as inflation, interest rates, and gross domestic product (GDP) on NPL 

[25]. NPL is strongly related to macroeconomic conditions [26]. During periods of recession and poor 

economic growth, companies and households probably face difficulties repaying their loans, which 

negatively influences the banks’ balance sheets [17]. Besides, unemployment has a positive relation-

ship with NPLs [25]. Of the macroeconomic factors, the trade cycle, inflation rate, interest rate, and 

exchange rate are among the important factors determining NPLs in the portfolios of banks [24]. In 

other cases, a high NPL rate could result from protracted low growth and structural imbalances in the 

banking sector [17]. At the macro level, unsatisfactory economic conditions, weakness of banking 

regulations and control, inadequate corporate governance, and weak incentives to control the market 

are the most important determinants of NPLs [26]. At the bank level, NPL accumulation can be ex-

plained by factors such as the bank’s ownership structure, management quality, previous growth in 

the loan portfolio, and the bank’s capital status [27]. Factors such as the capital ratio, risk manage-

ment quality [25], return on equity, debt, net profit margin, the ratio of operating expenses to the op-

erating income as a measure of inefficiency, and assets or market share are special banking factors 

that can affect NPLs [28]. Meanwhile, the financial aspects of local banks such as credit growth, capi-

tal, loan loss provision, profitability, net profit margin, efficiency, and size are among the important 

determinants of NPLs [24]. The national regulatory framework may affect the timely enforcement of 

loan agreement terms. Examples include the correct definition of non-performing loans that have to be 

defined in the internal accounting regulations or the low reported level of NPLs. Independent states or 

banks may overestimate or underestimate the reported level of NPLs, which may influence the ability 

of banks to grant loans and can increase financing costs [29]. Bank regulators are interested in playing 

a vital role in the banking industry, which can affect the regulatory function of managers and share-

holders [30].  

Many studies have highlighted the role of the legal and regulatory institutions of banks in the cred-

it behavior of banks. These studies have stressed the role of corruption and its influence on NPLs but 

the risk of banks’ loan regulations can be reduced by proper measures to supervise banks and estab-

lish powerful legal authorities. Besides, legal institutes can help banks in this regard [31]. Therefore, 

Campbell [32] argues that the first step in NPL management entails prevention and control. Having 

adequate legal permits is substantially important for bank supervisors to fulfill their obligations and be 

efficient. If a bank wants to achieve the desired result in the collection of NPLs, a number of factors 

have to coexist and be coordinated. For instance, the legal and regulatory infrastructure must set rules 

and regulations to facilitate the resolution of NPLs. In addition to the legal and regulatory infrastruc-

ture, regulatory authorities have to give stronger incentives to the banks to accelerate the collection of 

NPLs. Aside from the aforementioned factors, bank shareholders must meet the bank’s planning ob-

jectives [22]. Adewusi et al. [33] have emphasized the credit evaluation and scoring models for grant-

ing loans. Scoring customers’ credit is a process whereby banks identify loan applicants with the po-

tential to default. Credit evaluation can be carried out through the subjective-judgmental evaluation of 

the credit personnel or through various statistical techniques (classification) that are known as credit 

scoring models. The research theoretical background is discussed in the following.  

Kurdmanjiri et al. [34] identified the factors influencing the non-performing loans of banks using 

neural networks and the support vector machine algorithm. Their study results indicated that non-

performing loans can be reduced by focusing on the financial, economic, auditory, and functional 

variables at the time of payment of loans. Ibrahimzadeh [35] studied the factors influencing the col-

lection of overdue and non-performing loans of banks for the branches of Mehr Eghtesad Bank in the 
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west of Mazandaran Province. Data analysis with descriptive and inferential statistics showed that 

employing experienced employees and properly training them are the factors that were effective in 

collecting overdue and non-performing loans. Mahayi [36] studied the application of the Analytic 

Hierarchy Process (AHP) to the identification and ranking of factors influencing non-performing 

loans in Bank Melli of Mazandaran Province. The final results showed that the failure to employ spe-

cialized and efficient personnel, the lack of an evaluation system and personnel motivation and job 

security instruments, the low financial capacity of the recipients of loans, the lack of mastery of man-

agers of most economic units over the management knowledge and relevant specialties, the instability 

of monetary policies and frequent variations of rules, and the lack of mastery of the market and com-

petitors’ conditions had the highest priorities in the order mentioned. Muhammadzadeh et al. [37] 

identified and prioritized the barriers to the collection of non-performing loans using a combination of 

the DEMATEL and Vlsekriterijumska Optimizacija I KOmpromisno Resenje (VIKOR) models. In 

this study, the barriers to the acquisition of a valid guarantee had the first priority while the inadequate 

information of the Central Bank had the second priority. 

Khan et al. [14] studied the “determinants of non-performing loans in the banking sector in a de-

veloping country”. The results of their studies showed that the operating efficiency and profitability 

indices were negatively linked to NPLs but were statistically significant. However, capital adequacy 

and income diversity had a negative relationship with NPLs but were statistically insignificant. 

Radivojević et al. [3] proposed an economic model for determinants of non-performing loans. Their 

findings indicated that the growth of economic activities was effective for the quality of bank assets 

but the inflation rate and microeconomic variables were not effective. Manz [18] studied the factors 

influencing the collection of non-performing loans using the structured review method. The results of 

this study showed that three main dimensions namely economy, bank characteristics, and loan charac-

teristics influence the collection of non-performing loans. Ben Saada [38] studied the effect of quality 

control on the non-performing loans of the mentioned banks in Tunisia. The results indicated that the 

presence of foreign managers on the board of directors of the Bank of Tunisia along with knowledge, 

independence, technology transfer, and more control than institutional managers or state representa-

tives influences the decrease in non-performing loans.  

 
Table 1: Factors Influencing The Collection Of Non-Performing Loans Based On The Theoretical Literature 

Reference Factor 

[36] [35] Personnel 

[40] Motivational 

[11] Regulatory activities 

[26], [24] Inflation 

[26], [24] Interest rate 

[3][17][27] Economic growth and recession 

[25] Unemployment 

[24] Currency rate 

[17] Structural equilibrium 

[27][29][32][22] Banking regulations and control 

[27] Inadequate corporate governance 

[27] Poor motivations for supervision 

[25] Management quality 

[28] [24] Financial indices 

[36] [31] [22] Legal 

[22] [38] Management 

[33] [37] Validation 
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Kumar et al. [28] studied the “determinants of NPLs in a Fiji bank sector”. They reported that 

macroeconomic/structural factors such as economic growth, inflation, currency fluctuations, unem-

ployment, political instability, and foreign events such as the global financial crisis, return on equity, 

capital adequacy requirement, and market share based on assets are negatively linked to NPLs and are 

statistically significant with normal levels. Partovi and Matousek [39] carried out a study titled “bank-

ing productivity and performing loans: evidence from Turkey”. The results showed that mismanage-

ment in the banking sector affects performing loans. Mirpourian et al. [40] carried out a study titled  

“determinants of loan repayment performance among loanees of microfinance institutions: evidence 

from India” and concluded that motivational issues influence the likelihood of full or partial repay-

ment of loans. Some of the factors influencing the collection of non-performing loans are listed in 

Table 1, which are included in the research theoretical literature. As suggested by the research back-

ground, multiple-criteria decision-making methods such as the hybrid ANP based on fuzzy 

DEMATEL have not been used in the collection of bank loans, while understanding the relationships 

between the factors of collection of bank non-performable loans and its improvement is highly im-

portant for managers’ decision-making. Therefore, the innovation of our research is using a novel 

hybrid method for attaining better results, which has been overlooked in previous research.  

DEMATEL is a comprehensive method for determining the causal relationship between compli-

cated factors using diagrams [41] that make it possible to understand the mutual relationships between 

factors. The ANP method also obtains the weight of factors based on the mutual independence of the 

factors [42]. The ANP method prioritizes elements considering their independence and dependence. 

However, ANP has certain disadvantages. Since ANP needs pairwise comparison of the factors and 

the conformity of all pairwise comparison matrices has to be assessed, it leads to the deviation of the 

decision results and the increasing complexity and number of factors. By combining ANP with 

DEMATEL, the problem complexity can be reduced and the influence of factors on other factors can 

be identified. The DEMATEL method does not call for pairwise comparison of the elements, which 

considerably reduces the complexity of the decision-making operations [43]. The new hybrid DANP 

method (ANP based on DEMATEL) uses the weights and the influence of the DEMATEL method to 

convert to the prioritized ANP vectors [44]. Besides, for the expert’s subjective judgments, which 

have ambiguities in a real situation, the fuzzy sets theory is used to control the ambiguity and inaccu-

racy of decision-making [41]. The new fuzzy hybrid DANP method has been used in financial and 

banking areas such as the selection of the competitive strategy in the European banking sector [42], 

financial modeling and improvement planning [45], financial evaluation [46], portfolio selection [47], 

and bank performance assessment [48], and the results of this method have been satisfactory. 

 
Fig. 1: Model flowchart 
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3 Research Method 
 

The present study is applied descriptive-exploratory research because it develops the applied 

knowledge of the collection of non-performing loans of banks. The information collection method is 

the desk method and the data collection method is the field method with the interview and question-

naire tools. The research expert population included the senior managers and experts at Shahr Bank. A 

total of 12 experts with characteristics such as extensive experience, experience in collecting loans, 

and availability were selected. The expert samples were selected using the purposive sampling tech-

nique and the snowball sampling method. Figure 1 presents the process of the present study. 

 

3.1 Fuzzy Decision-Making Trial and Evaluation Laboratory 

 

DEMATEL is a suitable method for complicated structures as it studies the model of relationships 

between the determining parameters and presents a visual structural model as a cause and effect 

graph. The steps of this method are as follows [49]: 

Step 1: create the matrix of direct fuzzy relationships by determining the effect of criterion i on j 

according to Table 2.  

 
Table 2: Language Scales For Pairwise Comparisons [49]. 

Fuzzy numbers Language words for pairwise comparisons 

(0.75, 1, 1) 4̃ Extremely high influence 

(0.5, 0.75, 1) 3̃ High influence 

(0.25, 0.5, 0.75) 2̃ Low influence 

(0, 0.25, 0.5) 1̃ Extremely low influence 

(0, 0, 0.25) 0 No influence 

 

Step 2: Normalization of the direct relationships matrix through (1) and (2). 

           �̃� = 𝐾. �̃�        
                                                                   

(1) 

  𝑘 =  𝑚𝑖𝑛 [ 
1

𝑚𝑎𝑥1≤𝑖≤𝑛 ∑ �̃�𝑖𝑗

𝑛

𝑗=1

,
1

𝑚𝑎𝑥1≤𝑖≤𝑛 ∑ �̃�𝑖𝑗

𝑛

𝑖=1

]      𝑖, 𝑗 =  1, 2 … 𝑛  (2) 

                            

Step 3: Calculate the general relations matrix through (3). 

           �̃� =  �̃�(𝐼 − �̃�)−1                                                                           (3) 

Step 4: Identifying vectors D̃ and R̃ through (4), (5) and (6). 

 �̃� = [�̃�𝑖𝑗]𝑛 × 𝑛,           𝑖, 𝑗 =  1, 2 …  𝑛                                                                           (4) 

 �̃� =  [∑ �̃�𝑖𝑗
𝑛
𝑗=1 ]  =  [�̃�𝑖] 𝑛 × 1 

                                                                   (5) 

�̃� =  [∑ �̃�𝑖𝑗
𝑛
𝑖=1 ]  =  [�̃�𝑗]1 × 𝑛  

                                                                   (6) 

Step 5: calculating (D̃ + R̃) and (D̃ − R̃) and plotting the Influential Network Relationship Map 

(INRM) on the coordinate axis. 
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The following steps have to be taken based on the assumptions in this technique to identify the re-

lationships between factors. 

1. If a factor (D̃ − R̃) < 0, then that factor is influenced. 

2. If a factor (D̃ − R̃) > 0, then that factor is influencing. 

 

3.2 The fuzzy ANP based on DEMATEL 

 

At this stage, the unbalanced supermatrix is obtained through the fuzzy DEMATEL general rela-

tions matrix by combining DEMATEL and ANP methods. The steps of this method are as follows 

[46]: 

Step 1: First, matrix T is normalized based on (7): 

 

... ...

... ...

... ...

j m

i ij im

m m j m m

C C C

nor
C i C i C iC

C m C m C m

t d t d t d

t d t d t dT

t d t d t d

 
 
 
 

=  
 
 
 
 

11 1 1 1

11

1 1

1 1 1 11 1 1 1

11 11 11 11 11 11
1 1 1

11 11 11 11 11 11

11 11 11 11 11 11

 

, , , ,
ij

m

i c

j

t md i
=

= = 
1

11
1

11

1

1 2  

   (7)                                    

 

Finally, the normalized general influence matrix is formed on (8). 

j n

iji in

njn nn

nornor nor

C C C

nor nornor nor
C C C C

nornor nor

C C C

T T T

T T T

T T T

=

 
 
 
 
 
 

T

111 1

1

1

    (8)                                    

By calculating the transpose  of the normalized overall influence matrix, the unbalanced superma-

trix is obtained. The resulting matrix is linearly normalized based on (9) and (10), and then each ele-

ment of this matrix is multiplied by all the entries of the corresponding block of that element in the 

unbalanced supermatrix. 

( )nor

C
=W T
    (9)                                    

... ...... ...

... ... ... ...

... ... ... ...

j m

iji im

mjm mm

nornor norj m
D D DD D D D D D

nor nori i ij i im i nor nor
D D D D D D D D D D

m m mj m mm m nornor nor
D D D D D D

D D D

t t tt t t t t t

t t t t t t t t t

t t t t t t t t t

 
 

 
 = =
 
 
 
  

T

111 1

1

1

11 1 1 1 1 1

1

1




 
 
 
 
 
 
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m
i ij

D D

j

t t
=

=
1

  

    

... ...

... ...

... ...

i n

j ij nj

in in nn

nor nor nori n

D D D

w nor nor nor norj ij nj
D D D D

nor nor norn in nn

D D D

t t t

t t t

t t t

   
 
 
 = =   
 
 
 

   

W W W

W T W W W W

W W W

11 1 1

1

11 1 1

1

1

         

      

                                                                   

(10) 

 

The resulting unbalanced supermatrix is raised to power until all elements converge based (11) and 

the weight of each element is calculated. 

lim ( )Ww h

h→
                                                                               (11) 

 

4 Findings 
 

To identify the factors influencing the collection of non-performing loans in Shahr Bank, first, ex-

perts were interviewed based on their theoretical background, and then the factors and sub-factors 

were identified and classified into various categories by encoding the interviews. Afterward, the fuzzy 

Delphi method was used to select and screen the factors and sub-factors. Experts expressed their opin-

ions on the removal, integration, correction, and addition of factors in three rounds. Finally, 6 primary 

factors and 16 sub-factors influencing the collection of non-performing loans were selected as listed 

in Table 3. 

 
Table 3: Factors And Sub-Factors Influencing The Collection Of Bank’s Non-Performing Loans 

Factors sub-factors code 

Organizational factors 

C1 
human rsources C11 

Managerial C12 

Legal C13 
Regulatory factors 

C2 
Technical C21 
Process C22 

Guarantee C23 
Customer factors 

C3 
Validation C31 

Needs assessment C32 
Banking factors 

C4 
Collaboration C41 

Database C42 
Environmental factors 

C5 
Market C51 
Political C52 

Economic C53 
Operational factors 

C6 
Structural C61 

Behavioural C62 

contextual C63 

 

Afterward, the pairwise comparison questionnaire was designed and experts expressed their opin-

ions about the influence of each factor on other factors according to Table 1. The expert opinions 

were converted into fuzzy numbers and were then summed. The matrix of the direct fuzzy relation-
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ships was formed as presented in tables 4 and 5. 

 
Table 4: Matrix Of Fuzzy Direct Relationships Of Factors. 

  C1 C2 C3 C4 C5 C6 

  L M U L M U L M U L M U L M U L M U 

C1 0 0 0 0.5 0.75 0.94 0.19 0.44 0.69 0 0.19 0.44 0.06 0.25 0.5 0.63 0.88 0.94 

C2 0.13 0.25 0.5 0 0 0 0.06 0.31 0.56 0.06 0.19 0.44 0 0.13 0.38 0.5 0.75 0.88 

C3 0.13 0.38 0.63 0.44 0.69 0.88 0 0 0 0.06 0.31 0.56 0.06 0.25 0.5 0.63 0.88 1 

C4 0.13 0.38 0.63 0.44 0.69 0.94 0.31 0.56 0.81 0 0 0 0.5 0.75 0.94 0.06 0.31 0.56 

C5 0.38 0.63 0.88 0.63 0.88 1 0.5 0.75 0.94 0.31 0.56 0.81 0 0 0 0.69 0.94 1 

C6 0.06 0.19 0.44 0.13 0.31 0.56 0.13 0.25 0.5 0 0.13 0.38 0 0.06 0.31 0 0 0 

 

Table 5: Matrix Of Fuzzy Direct Relationships Of Sub-Factors. 

 C11 C12 C... C62 C63 

 L M U L M U  L M U L M U 

C11 0 0 0 0.29 0.54 0.7917 ... 0.54 0.79 0.96 0.54 0.79 0.92 

C12 0.54 0.79 0.96 0 0 0 ... 0.54 0.79 0.96 0.71 0.96 1 

C13 0.54 0.79 0.96 0.29 0.54 0.7917 ... 0.71 0.96 1 0.71 0.96 1 

C21 0.08 0.29 0.54 0.29 0.54 0.7917  0.29 0.54 0.79 0.29 0.54 0.75 

C22 0.29 0.54 0.79 0.54 0.79 0.9583  0.08 0.29 0.54 0.08 0.29 0.5 

C23 0.54 0.79 0.96 0.54 0.79 0.9583 ... 0.29 0.54 0.79 0.29 0.54 0.75 

C31 0.08 0.29 0.54 0.08 0.29 0.5417 ... 0.54 0.79 0.96 0.71 0.96 1 

C32 0.08 0.29 0.54 0.08 0.29 0.5417 ... 0.71 0.96 1 0.54 0.79 0.92 

C41 0.08 0.29 0.54 0.29 0.54 0.7917  0.71 0.96 1 0.54 0.79 0.92 

C42 0.08 0.29 0.54 0.54 0.79 0.9583  0.54 0.79 0.96 0.54 0.79 0.92 

C51 0.29 0.54 0.79 0.54 0.79 0.9583 ... 0.54 0.79 0.96 0.71 0.96 1 

C52 0.29 0.54 0.79 0.54 0.79 0.9583 ... 0.71 0.96 1 0.54 0.79 0.92 

C53 0.54 0.79 0.96 0.54 0.79 0.9583 ... 0.71 0.96 1 0.71 0.96 1 

C61 0.29 0.54 0.79 0.08 0.29 0.5417 ... 0.54 0.79 0.96 0.29 0.54 0.75 

C62 0.29 0.54 0.79 0.08 0.29 0.5417  0 0 0 0.29 0.54 0.75 

C63 0.08 0.29 0.54 0.08 0.29 0.5417  0.54 0.79 0.96 0 0 0 

 

The fuzzy normalized matrix was obtained based on (1) and (2). Afterward, the general relation-

ships matrix was calculated based on relation 3. In this matrix, the rate of influence (D̃)   of each factor 

was obtained based on the sum of the columns of the general relationships matrix (5) and the rate of 

influencing them (R̃) was obtained from the sum of the rows of the general relationships matrix (6). 

Afterward, by summing (D̃ + R̃)  and subtracting (D̃ − R̃), the degrees of interaction and intensity of 

the net influencing/influenced of each factor and sub-factors were obtained. These values are listed in 

Table 6. 

 
Table 6: Values �̃�, �̃�, �̃� + �̃�, �̃� − �̃�. 

Result �̃� − �̃� �̃� + �̃� �̃� �̃� Factors / sub-factors 

Cause 0.197 2.347 1.075 1.272 Organizational factors 

effect -0.0038 0.7556 0.3797 0.3759 human rsources 

Cause 0.0604 0.7836 0.3616 0.422 Managerial 

effect -0.0566 0.8486 0.4526 0.396 Legal 

effect -0.69 2.59 1.638 0.952 Regulatory factors 
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Table 6: Values �̃�, �̃�, �̃� + �̃�, �̃� − �̃�. 

Result �̃� − �̃� �̃� + �̃� �̃� �̃� Factors / sub-factors 

effect -0.0024 0.7932 0.3978 0.3954 Technical 

effect -0.0192 0.7706 0.3949 0.3757 Process 

Cause 0.0216 0.8222 0.4003 0.4219 Guarantee 

Cause 0.028 2.544 1.258 1.286 Customer factors 

Cause 0.0151 0.5152 0.2501 0.2652 Validation 

effect -0.0151 0.4929 0.254 0.2389 Needs assessment 

Cause 0.61 2.381 0.886 1.495 Banking factors 

Cause 0.0249 0.4679 0.2215 0.2464 Collaboration 

effect -0.0249 0.5151 0.27 0.2451 Database 

Cause 0.921 2.695 0.887 1.808 Environmental factors 

effect -0.0122 0.8854 0.4488 0.4366 Market 

Cause 0.0186 0.8488 0.4151 0.4337 Political 

effect -0.0065 0.8995 0.453 0.4465 Economic 

effect -1.07 2.519 1.794 0.725 Operational factors 

Cause 0.0429 0.6773 0.3172 0.3601 Structural 

effect -0.0492 0.688 0.3686 0.3194 Behavioural 

Cause 0.0062 0.6558 0.3248 0.331 contextual 

 

Therefore, among the primary factors, “environmental factors” with a net influencing/influenced 

rate of 0.921 are the most influencing factors, while “operational factors” with a net influenc-

ing/influenced rate of 1.07 are the most influenced factors. In general, positive R̃-D̃, causal factors, 

and negative R̃-D̃ are considered influenced passive factors. Thereafter, the Network Relationships 

Map (NRM) was plotted based on data in Table 6, as shown in Figure 2. 

 

 
Fig. 2: The Cause and Effect Diagram And Network Relationships Map Of Factors And Sub-Factors Influenc-

ing The Collection Of Bank Non-Performing Loans. 
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Fig. 2 shows the relationships between the factors and sub-factors. Among the primary factors, en-

vironmental factors, banking factors, organizational factors and customer factors are causal factors 

that are linked to each other and influence the passive factors including regulatory factors and opera-

tional factors. The ANP method is used to determine the weight and importance of factors influencing 

the collection of loans. To solve the fuzzy analytical network process model, the fuzzy DEMATEL 

method is used. Therefore, first, the DEMATEL general relationships matrix was normalized based 

on (7). Thereafter, the fuzzy balanced supermatrix and matrix were obtained using (8) and (9). Fol-

lowing normalization, the balanced supermatrix converged by (10) to the power of 9 and the limited 

supermatrix was formed. Finally, after the acquisition of the limited supermatrix and defuzzification 

of this matrix, the weights of the factors and sub-factors were determined and the findings are listed in 

Table 7. 

 
Table 7: The Weight And Importance Of Factors And Sub-Factors Influencing The Collection Of Bank Non-

Performing Loans. 
Weight and importance of the 

main factors 

sub-factors code Local weight and im-

portance of sub-factors 

Global weight and im-

portance of sub-factors 

Organizational (C1) 

0.065 (6) 
human resources C11 0.2987 (3) 0.0195 (16) 

Managerial C12 0.3083 (2) 0.0201 (15) 

Legal C13 0.393 (1) 0.0257 (14) 

Regulatory (C1) 

0.275 (2) 
Technical C21 0.3268 (3) 0.0898 (6) 

Process C22 0.3401 (1) 0.0934 (4) 

Guarantee C23 0.3331 (2) 0.0915 (5) 

Customer (C1) 

0.161 (3) 
Validation C31 0.5161 (1) 0.0833 (7) 

Needs assessment C32 0.4839 (2) 0.0781 (8) 

Banking (C1) 

0.077 (5) 
Collaboration C41 0.4408 (2) 0.0338 (10) 

Database C42 0.5592 (1) 0.0429 (9) 

Environment (C1) 

0.091 (4) 
Market C51 0.3421 (2) 0.031 (12) 

Political C52 0.3057 (3) 0.0277 (13) 

Economic C53 0.3522 (1) 0.032 (11) 

Operational (C1) 

0.331 (1) 
Structural C61 0.3205 (3) 0.1061 (3) 

Behavioural C62 0.3547 (1) 0.1174 (1) 

contextual C63 0.3248 (2) 0.1075 (2) 

 

According to the results in Table 7, among the primary factors, the “operational” factor with a 

weight of 0.331 has the highest level of importance on the strategic level. Thereafter, the “regulatory” 

the factor with a weight of 0.275 has the second importance and finally, the “organizational” factor 

with the lowest weight of 0.065 has the lowest importance. Among the sub-factors of collection of 

non-performing loans, the “behavioral” factor has the highest weight, which is 0.117, and the first 

importance. The “contextual” and “structural” factors with a weight of 0.108 and 0.106 have the sec-

ond and third importance levels, respectively. Moreover, among the sub-factors of collection of bank 

non-performing loans, the “human resources” factor with a weight of 0.095 and the “management” 

factor with a weight of 0.201 have the lowest levels of importance.  

 

5 Conclusion and Suggestions 
 

In this study, to determine the factors influencing the collection of loans, the factors were extracted 

using the research theoretical background and interviews with experts, and the key points of the inter-

views were extracted through open coding,  axial coding,  and selective coding. Afterward, by obtain-
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ing expert opinions, they were screened and confirmed. The ANP based on the DEMATEL technique 

was used to determine the relationships and assign weights to the factors. DEMATEL findings 

showed that environmental factors, banking factors, organizational factors, customer factors, regulato-

ry factors, and operational factors influence the collection of loans in the order mentioned. The “envi-

ronmental” factors have the greatest influence on the collection of loans. To improve the system of 

collecting non-performing loans in banks, managers must prioritize the improvement in “environmen-

tal” factors for decision-making. Environmental factors including political, economic and market fac-

tors are among the factors that can increase the collection of loans if they are improved. The “opera-

tional” factors are the most influential factors in collecting non-performing loans in the banking sys-

tem. This finding indicates that “operational” factors are the major challenge and problem in the loan 

collection system and they have to be improved as soon as possible. It seems that the development of 

the structure and practical actions to monitor the collection of loans, the behaviors and methods of 

collection of loans for monitoring the loan collection employees, and methods of collection of loans 

influence the actions taken to collect loans. The weighting findings also indicated that “operational” 

factors have the first priority.  

This result is the same as the DEMATEL result. As revealed by the DEMATEL result, this factor 

is the most influential factor and an issue in the collection of a bank’s non-performing loans, which 

has to be prioritized for improvements. The “behavioral” sub-factors gained the highest importance 

for the collection of non-performing loans for Shahr Bank. This finding indicates that encouraging 

and motivating the non-performing loan collection personnel enables the employees to pursue the 

collection of non-performing loans more effectively. Moreover, the bank must take motivating 

measures for amnesties to collect the loans. Another suggestion is that monitoring and identifying the 

employees’ behaviors for the collection of loans by their managers can increase supervision for em-

ployees’ practical actions in the collection of loans. Besides, the “contextual” sub-factor gained the 

second priority in the collection of non-performing loans. The banks or loan collection companies are 

advised to cooperate and coordinate to pursue the non-performing loans. Besides, legal employees 

have to be employed in the loans collection department and planning has to be scheduled for them to 

improve their skills. The present study is in line with the findings from the study by Ebrahimzadeh 

[35]. Both studies stress the use of experienced personnel in the credit sector and the provision of 

proper training in the collection of overdue and non-performing loans.  

The findings from Mahayi’s research [36] are similar to our research because both studies stress 

the role of expertise and efficiency, tools for motivation and job security of personnel, stability of 

monetary policies, frequent changes of roles, and mastery of market conditions. Radivojević et al. [3] 

reported that the growth of economic activities was effective for the quality of bank assets but the 

inflation rate and microeconomic variables were not effective, which is almost similar to our research 

findings. Based on the findings from Ben Saada’s [38] study, the presence of managers with 

knowledge, independence and control is effective in reducing non-performing loans, and a similar 

result was obtained in our study. Partovi and Matousek [39] showed in their study that mismanage-

ment in the banking sector influences bank productivity and performing loans, and studies stress the 

role of management in the collection of loans and have similar findings. There were also limitations to 

the present study. Changes in the characteristics and conditions of experts may change the research 

findings. This study was conducted in 2020 in Shahr Bank as a private study. Therefore, the findings 

from this study have to be generalized with caution to other organizations and banks as well as to fu-

ture decisions. Future researchers are also advised to conduct the present study in other banks and 
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compare the findings to gain an integrated understanding of the factors influencing the collection of 

loans. 
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