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Non-performing loans (NPLs) are among the major consequences of the
monetary and credit activities of banks and financial institutions, disrupting
liquidity circulation, delaying credit allocation to productive sectors, and
ultimately exacerbating economic recession. Accordingly, focusing on
Tourism Bank, the present study identifies, prioritizes, and analyzes the
causal-systemic structure of the inhibiting factors affecting the recovery of
NPLs in the banking network. During the data-collection stage, following a
review of the relevant literature and the extraction of the influential
inhibiting factors, researcher-developed questionnaires tailored to the
requirements of each method employed were designed and administered to
experts. The study's expert panel consisted of 10 senior managers, heads,
and specialists from the credit and loan departments of Tourism Bank,
selected through purposive judgmental sampling due to the specialized
nature of the problem. To achieve a comprehensive analysis, a hybrid
framework of decision-making methods was utilized. Consequently, in the
first step, the Best-Worst Method (BWM) was used for the initial weighting
of indicators and screening of less important criteria; in the next step,
DEMATEL was applied to examine the causal structure, the strength of
influence, and the degree of influence among the variables; and finally,
MICMAC analysis was used to systematically classify the factors based on
their driving power and dependence. The results showed that “intra-
organizational” inhibiting factors had the dominant share in the formation
of NPLs.
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1. Introduction

Non-performing loans (NPLs), often referred to as
the bane of the banking system, have continuously
posed significant challenges to the country's banking
network. Given the statistics published by the
Central Bank of Iran regarding the volume of overdue
receivables, the necessity of conducting research on
this subject becomes doubly imperative (Dashti et
al., 2016). An examination of the Central Bank's data
on large-scale credit facilities reveals that the volume
of non-current large-scale facilities across 25
domestic banks reached approximately 790 Hemmat
(thousand billion Tomans) by the end December
2024, with more than 74% classified as doubtful
debts. Furthermore, 512 Hemmat—equivalent to
65% of the total non-current large-scale facilities in
the banking system—is concentrated within just
four state-owned, private, and quasi-governmental
banks (Central Bank of the Islamic Republic of Iran,
2025). This underscores that the escalating volume
of non-current facilities (NPLs) remains a
fundamental structural issue within the Iranian
economic banking system.

The accumulation of these arrears constitutes a
severe challenge for banks' liquidity management on
one hand, and drives up the monetary base on the
other, due to the pressure banks exert on the Central
Bank to secure liquidity (Sherafat & Sedaghatparast,
2013). Consequently, neglecting the growth of NPLs
in the financial statements of banks and credit
institutions, coupled with a failure to reform the
supervisory framework, could plunge the country's
banking system into a bankruptcy crisis in the near
future—a bankruptcy stemming from a disregard for
supervisory mandates and soundness standards in
the financial system (Karimi Vardanjani &
Hasanzadeh, 2021).

Therefore, the present study seeks first to identify the
most important inhibiting factors affecting the
recovery of non-performing bank loans, then to
determine the relative importance and priority of
each of these factors, subsequently to analyze the
causal relationships and interactions among them,
and finally to examine their structural positions in
terms of influence and dependence.

2. Methodology

The research process was conducted using a hybrid
approach based on multi-criteria decision-making
(MCDM) methods to ensure quantitative rigor in
evaluating relationships and prioritizing factors,
alongside their identification and analysis.

The first phase of the study was conducted using a
documentary research method, involving the review
and analysis of credible domestic and international
scholarly sources in the fields of financial
management and banking. The objective of this
phase was to extract a comprehensive list of key
inhibiting factors affecting NPL recovery to serve as

the analytical foundation for subsequent stages.
Following an initial screening and alignment with
the operational realities of the banking system, these
factors were finalized into 20 key inhibiting factors,
which were selected as inputs for the modeling stage
(Figure 1).

Hierarchical Model of Inhibiting Factors Affecting
NPL Recovery
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Figure 1. Hierarchical structure of inhibiting factors
affecting the recovery of NPLs.

Subsequently, due to the interactive and
multidimensional nature of the relationships among
these inhibiting factors, a hybrid DEMATEL-BWM-
MICMAC model was utilized in the second phase.
Accordingly, the BWM model was first employed to
determine the weights and relative priorities of the
inhibiting factors. Subsequently, the DEMATEL
method was used to analyze causal relationships,
determine the degree to which the factors influence
and are influenced by one another, and map the
structure of relationships among them. In the final
stage of the analysis, the system variables were
analyzed in the MICMAC software environment
based on their driving power and dependence power
and were classified using a driving power-
dependence power map. Accordingly, the variables
were categorized into four main groups:

autonomous, dependent, linkage, and
driving/independent variables (Sharma & Singh,
2012).

The selected experts in this study comprised
experienced managers and specialists in fields
relevant to the research topic, including experts from
the debt recovery department, heads of credit
departments, branch managers and assistant
managers, and senior foreign exchange and Rial
banking professionals. They were considered
qualified based on their professional experience,
specialized knowledge, and practical familiarity with
loan-granting processes, credit appraisal, debt
recovery, and credit risk management. The experts
were selected through purposive and judgmental
sampling, such that participants were chosen based
on both their substantial executive experience in
credit and debt recovery functions and their practical
understanding of the procedures, challenges, and
requirements associated with NPLs in the banking
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network, particularly within the context of Tourism
Bank.

To collect the data required for prioritizing the
inhibiting factors affecting NPL recovery and
analyzing the causal relationships among them,
three separate expert questionnaires were designed
and administered to experts in the banking and
financial sectors. Accordingly, the standard 9-point
scale (Tabatabaei et al., 2019) was used to implement
the BWM method, while a 5-point scale was
employed for the DEMATEL (Yang et al.,, 2008) and
MICMAC (Benjumea-Arias et al., 2016) analyses.
Additionally, to assess the consistency of the experts’
judgments in implementing the BWM method, the
consistency ratio of the questionnaires was
calculated. The results indicated that the consistency
ratio for all questionnaires was within the acceptable
range, suggesting that the experts’ judgments were
sufficiently coherent and reliable and, therefore,

confirming the validity of the results obtained in this
section. Furthermore, Cronbach’s alpha coefficient
was used to evaluate the reliability of the
questionnaire items. In this regard, the Cronbach’s
alpha value obtained for the 20 final inhibiting
factors affecting NPL recovery was 0.711, which,
being within the acceptable range (Mavrotas, 2009),
indicates that the research instrument has
satisfactory reliability.

2.1. Steps and Mathematical Model of the BWM
Technique

Steps and Mathematical Model of the BWM
Technique is as below in Egs. (1) to (6) and Table 1.

2.2. Steps and Mathematical Model of the
DEMATEL Technique

Steps and mathematical model of the BWM
technique is as below in Egs. (7) and (9).

min &&

s.t

|Ws — ap;Wj| < &4V,

|WJ - aijW| <¢hy;

Determining the preference of the best criterion over other criteria

Determining the preference of other criteria over the worst criterion

)
)

Z W, =1 Sum of criteria weights condition equals 1 (or: Sum-to-one constraint) ©)
J
W; = 0,Vj Non-negativity condition of the criteria weights (4)
5
CR=2 ©)
CI
E*
CR=Z (6)
CI
Table 1. Consistency Index in BWM Technique (Tabatabaei et al., 2019)
aBW 1 2 3 4 5 6 7 8 9
CI 0.00 0.44 1.00 1.63 2.30 3.00 3.73 4.47 5.23
M = [xi j] Step 1: Constructing the initial direct-relation matrix based on expert opinions (7)
e where M is the initial direct-relation matrix, X;; represents the direct influence of
factor i on factor j, and n is the number of factors under consideration.
1 Step 2: Normalizing the direct-relation matrix using the relation N = K X M where (8)

max Y, a;;

T=Nx(—-N)"*

K is the normalization coefficient, a;; is the element in row i and column

j of the direct-relation matrix (M), and N is the normalized direct-relation matrix.

Step 3: Calculating the total-relation matrix (T) where T is the Total-relation
matrix, I is the identity matrix, (I — N)™! is the inverse of the difference between
the identity matrix and the normalized matrix.

Step 4: Constructing the causal diagram using coordinates (D + R,D — R) where D
is the sum of rows (degree of influence/prominence), R is the of columns (degree of
being influenced), D + R is the level of interaction (the importance/prominence of
the factor in the system), D — R is the net effect (identifying whether the factor is a
“cause” or an “effect” in the system).
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3. Results and Discussion

3.1. Determining the relative importance and
ranking of identified inhibiting factors affecting
NPL recovery at Tourism Bank: The BWM

In the operational phase, to obtain the final weights
of criteria and sub-criteria, the mathematical
optimization model of BWM was implemented and
solved using GAMS software. Due to the inherent
heterogeneity in expert preferences, the model was
executed individually for each decision-maker. This
approach preserved the accuracy of individual
judgments while capturing unique expert
perspectives. In the final step, to achieve a robust
group consensus, the weights derived from
individual models were aggregated using the
arithmetic mean.

According to the results, Internal Factors hold the
highest share in the weakening of NPL recovery with
a weight of 0.5938. This finding indicates that the
primary challenges are rooted in the operational
structure and internal processes of banks. External
Factors rank second with a weight of 0.2723,
followed by Regulatory and Legal Factors with a
weight of 0.1339. This implies that prior to
addressing  exogenous factors, banks must
implement structural reforms in their initial credit
appraisal models and strengthen post-disbursement
monitoring processes to manage credit risk
effectively.

At the sub-criterion level, “customers’ credit
characteristics and weaknesses in credit assessment”
was identified as the most important inhibiting
factor, with a final weight of 0.1607. In addition,
“collateral and guarantee-related problems”
(0.0851), the “inflation rate” (0.0829), and
“regulatory deficiencies and legal/judicial barriers to
claim recovery” (0.0810) were identified as other
influential inhibiting factors.

To calculate the consistency ratio at all stages of the
model, Equations 5 and 6 were utilized. According to
the results, the minimum and maximum consistency
ratios were determined to be 0.0059 and 0.1,
respectively. Given that all consistency ratio values
fall within or below the acceptable threshold, it can
be concluded that the consistency of the experts’
judgments is highly satisfactory. Consequently, the
prioritization findings obtained through the BWM
method possess sufficient validity and reliability.

3.2. Causal Relationship Structure and Influence
Patterns Among Inhibiting Factors: The
DEMATEL Method

After the weighting of the factors, the causal
relationships and influence patterns among them
were analyzed using the DEMATEL method. The
implementation of this method requires the

evaluation of all existing criteria; however, in some
problems, especially when the number of criteria is
large, including all factors may increase
computational complexity and lead to errors in the
analysis. Therefore, the input criteria for the
DEMATEL analysis were selected based on the
results of the BWM method, with a focus on the
factors with higher weights. These 12 selected factors
cover approximately 82% of the total relative
importance of all identified factors (with a
cumulative final weight of 0.8197). In contrast, the
remaining eight factors collectively accounted for
only 18% of the total weight. The selection of these
factors was aimed at focusing the causal analysis on
priority factors and reducing the cognitive load on
the experts during pairwise evaluations. Accordingly,
only the more influential criteria were entered into
the DEMATEL analysis process. These included:
e A:Loaninterestrate
e  B: Weakness in the loan granting appraisal
process
e C: Problems related to collateral and
guarantees
e D: Borrowers’ credit characteristics and
weakness in the customer evaluation
process
e E: Weakness in the monitoring process of
borrowers and loan repayment
e  F:Structural characteristics of the bank
®  G:Pressure from interest groups
e H: Lack of use of modern debt collection
tools
e I:Inflationrate
e  ]J:Return on parallel markets
e K:Economicrecession
e L: Regulatory problems and legal and
judicial barriers to debt collection
To construct the causal diagram, the total relation
index (D+R) was considered as the horizontal axis,
representing the degree of importance, while the net
relation index (D-R) was considered as the vertical
axis, indicating the causal or effect role of each factor
(Table 2).
Based on the total relation index (D+R), “Weakness
in the monitoring process of borrowers and loan
repayment (E)”, with a value of 1.6168, exhibited the
strongest structural interaction in the entire
network. It was followed by “Inflation rate (I)”
(1.5601), “Pressure from interest groups (G)”
(1.3970), and “Weakness in the loan granting
appraisal process (B)” (1.2671), whereas “Structural
characteristics of the bank (F)” (0.1201) had the
lowest level of interaction.
The analysis of the net relation index (D-R) showed
that “Pressure from interest groups (G)” with a value
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of 0.8010 and “Weakness in the loan granting
appraisal process (B)” with a value of 0.6053—along
with criteria D, F, H, ], and I with a very slight
effect—were classified as causal factors or the root
drivers of the system. In contrast, variables such as
“Economic recession (K)”, “Regulatory and judicial
barriers (L)”, “Loan interest rate (A)”, “Collateral-
related problems (C)”, and “Weakness in the
monitoring process (E)” were identified as effect
factors.

From a systems perspective, the strategic focus of
policymakers should be directed toward controlling
and improving the causal factors, particularly by
managing external pressures and strengthening the
credit appraisal process; because improvements in
these root drivers will, in turn, lead to adjustments
and reductions in the negative effects observed in the
dependent variables.

3.3. Structural Analysis of Inhibiting Factors
Affecting NPL Recovery (Influence-Dependence
Map): The MICMAC Method

Finally, the MICMAC analysis was employed to
classify the key inhibiting factors into four systemic
categories based on their driving power and
dependence power. The results of the indirect
influence analysis (Table 3) reveal that variables
such as “inflation rate (I)” and “weak monitoring of
borrowers and loan repayment (E)” occupy critical
positions within the system. As shown in the indirect
influence/dependence map (Figure 2), the factors
were effectively categorized into autonomous,
dependent, linkage, and independent clusters,
providing a systemic understanding of the NPL
recovery structure.

Table 4 presents a comparative ranking and
categorization of the variables influencing claim
recovery based on their level of influence, drawing
upon the outputs of the DEMATEL and MICMAC
methods. Both methods identify ‘pressures from
bank stakeholder groups’ and ‘weak credit appraisal
in loan granting’ as key and strategic variables.

Table 2. Final criterion coordinates based on the D + R

and D — R indices

Indirect influence/dependence map

influence

JeL &

o

dependence

Figure 2. MICMAC indirect influence map for inhibiting
factors affecting NPL recovery.

Table 3. Indirect influence and indirect dependence of
each factor

Variables (Key Factors in Bank Row  Column

Claim Recovery) Sum Sum
Loan interest rate 48 48
Weak credit appraisal in loan 26 0
granting

Collateral and guarantee-related 2 62
problems

Customers’ credit characteristics and 6 0
weakness in credit assessment

Weak monitoring of borrowers and 4 44
loan repayment

Bank structural characteristics 4 0
Pressures from bank stakeholder 40 0
groups

Non-use of modern debt collection 4 0
tools

Inflation rate 112 96
Performance of substitute markets 16 16
Unexpected events and natural 32 48
disasters

Regulatory deficiencies and 20 0
legal/judicial barriers to claim

recovery

D R D+ R D—R
0.3974 0.4984 0.8958 -0.101
0.9362 0.3309 1.2671 0.6053
0.372 0.5828 0.9548 -0.2108
0.5177 0.4108 0.9285 0.1069
0.2434 1.3734 1.6168 -1.13
0.1201 0 0.1201 0.1201
1.099 0.298 1.397 0.801
0.2021 0.1201 0.3222 0.082
0.7804 0.7797 1.5601 0.0007
0.386 0.1644 0.5504 0.2216
0.3711 0.3968 0.7679 -0.0257
0.1145 0.5846 0.6991 -0.4701
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4. Conclusions

The issue of NPLs in Tourism Bank is rooted in the
structural and operational deficiencies of the bank’s
business model rather than external environmental
shocks. The findings of this study reveal that the
predominant weights assigned to internal
variables—specifically credit appraisal and post-
payment monitoring factors—underscore the
strategic necessity of focusing on internal reforms.
The findings of the study indicate a significant
convergence between the results of the DEMATEL
and MICMAC methods in identifying the key
inhibiting driving factors; specifically, the variables
“pressures from stakeholder groups,” “weakness in
the loan granting appraisal process,” “inflation rate,”
and “weak monitoring of loan repayment” were
confirmed in both methods as strategic, influential,
and independent inhibiting factors.
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Table 4. Comparative analysis of influential variables based on DEMATEL and MICMAC

Rank DEMATEL Influential Variables

MICMAC Influential Variables

1 Pressures from bank stakeholder groups

2 Weak credit appraisal in loan granting

3 Inflation rate

4 Customers’ credit characteristics and weakness in credit
assessment

5 Loan interest rate

6 Economic recession

7 Collateral and guarantee-related problems

8 Performance of substitute markets

9 Weak monitoring of borrowers and loan repayment

10 Non-use of modern debt collection tools

11 Regulatory deficiencies and legal/judicial barriers to
claim recovery

12 Bank structural characteristics

® Pressures from bank stakeholder groups

e Weak credit appraisal in loan granting

e Inflation rate

Regulatory deficiencies and legal/judicial barriers to

claim recovery

e Customers’ credit characteristics and weakness in
credit assessment

e Loan interest rate

e Weak monitoring of borrowers and loan repayment

e Non-use of modern debt collection tools

e Economic recession

e Collateral and guarantee-related problems

e Bank structural characteristics

e Performance of substitute markets

To contain the adverse effects of pressures from
stakeholder groups, Tourism Bank needs to adopt
two parallel approaches. On the one hand, in order to
neutralize external pressures and the influence of
stakeholder groups, it is necessary to strengthen the
corporate governance structure by establishing
independent credit appraisal committees and to
record and monitor the entire workflow of credit files
within transparent and immutable electronic
systems so that the possibility of non-technical
intervention is minimized. The effectiveness of this
measure can be assessed using indicators such as the
degree of compliance of credit decisions with
approved regulations, the number of revisions or
returns of credit files, and the extent of electronic
recording of decision-making stages. On the other
hand, to address structural weaknesses in the loan
granting appraisal process, the bank should shift
from traditional, judgment-based systems to
mechanized credit scoring systems equipped with
risk assessment models, and require experts to
comply with technical protocols and standardized
credit checklists. The success of this approach should
also be evaluated, based on the bank’s existing
baseline, through indicators such as the quality of
credit files, the deviation ratio of loans from
approved objectives, and the rate at which new loans
are converted into non-performing loans over
specified time periods. Inflation is an external
variable and cannot be directly controlled by the
bank; therefore, intervention in this area should not
focus on eliminating the factor itself, but rather on
reducing the vulnerability of the bank’s credit system
to its effects. Specifically, an increase in the inflation

rate, by reducing customers’ repayment capacity,
altering borrowers’ financial priorities, and
increasing economic uncertainty, creates the
conditions for intensified repayment problems and a
rise in overdue claims. In this regard, it is necessary
to incorporate macroeconomic indicators, especially
inflation trends, into the credit scoring model, loan
ceiling  determination, repayment  capacity
estimation, and the setting of credit contract
conditions. Moreover, Tourism Bank can adjust
customer credit review intervals and the intensity of
monitoring for high-risk files in line with changes in
the inflation level.
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Figure 1. Hierarchical structure of inhibiting factors affecting the recovery of NPLs.
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Table 2. Notations and definitions (Tabatabaei et al., 2019)
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Table 3. Consistency Index in BWM technique (Tabatabaei et al., 2019)
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Table 7. Final weights of criteria based on the BWM method
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Table 8. Consistency ratio of criteria by expert
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Table 9. Normalized direct influence matrix
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Table 10. Total relation matrix (T)
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Table 11. Modified total relation matrix (T)
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Table 12. Final criterion coordinates based on the
D+R and D-R indices
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Figure 2. Cause-and-effect diagram.
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Table 14. Influence and dependence of each factor
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Table 15. Indirect influence and indirect dependence of each factor
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Figure 4. MICMAC indirect influence map for
inhibiting factors affecting NPL recovery.
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Table 16. Comparative analysis of influential variables based on DEMATEL and MICMAC
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Table 17. Comparative analysis of dependent variables based on DEMATEL and MICMAC
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