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Abstract. The frequency of application of different multi-criteria decision-
making methods in business and financial problems is justified by the diversity
and complexity of business decisions. The methods enable analysts and decision-
makers to assess when making a decision. This research aims to present the con-
tribution of multi-valued relationship methods in assessing operational risks in
banks operating in Serbia. The article shows that the multi-criteria approach used
in the initial phase of identifying operational risk increases the potential of bank
management for further risk management, particularly in operational risk man-
agement (ORM). The research also included a comparative analysis of the results
obtained by various MCDM methods, which were more concerned with business
risk analysis. An example of a decision-making problem in operational risk man-
agement is presented, showing how the issue of decision-making in operational
risk management is structured using the BWM method. The use of the BWM
method proved to be highly acceptable for decision-makers in banks compared
to other models. In all MCDM models, external factors and human resources
rank first. The results unequivocally indicated the significant influence of external
factors on banking operations – the consequences of the COVID-19 pandemic,
part-time work, hacker attacks, economic policy, and adjustment of the economy
to epidemiological restrictions. The approach is simple and provides an effective
method that can be successful in solving other decision-making problems.

Keywords: Bank Risk Management · MCDM · BWM method

1 Introduction

Operational Risks Management (ORM) has become a key issue for every business orga-
nization in the last two decades, especially in banking risk management. This period of
technological innovations and various crises is burdened with a large amount of impor-
tant but irrelevant data that have led to the rapid development of analytical tools for
operational risk management. The concept of operational risk related to the business
performance of banks has not been recently conceived. However, it has recently reached
its primacy among other banking risks and assumed its immense importance [15, 16].
Identifying current trends in ORM relate to different types of natural disasters, criminal
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6 V. Ristanović and G. Knežević

acts, abuses, and all other negative impacts of man-made activities. Using data analysis
tools and methods has greatly facilitated risk management in banks. Building on this,
Araz et al. [8] highlighted integrating different analytical tools in the decision-making
process.

In recent years, the use of multi-criteria tools crucial for decision-making has
expanded. There are numerous examples of the use of these tools. Previously, they
mostly referred to business management and decisions within the management struc-
ture of companies [39, 41, 61, 70, 71]. Their use has become significantly widespread;
therefore, these tools are widely used nowadays when resolving complex problems in
a decision-making process. Hybrid models are being developed, and new methods are
emerging. These tools cover almost all areas of the business world, for example, the area
of public investment [26], energy efficiency [17], diagnostics in medicine [36], the food
industry [6], renewable energy production [4, 28], banking services [69], forecasting
carbon price [2], location selection [43], distribution channels in the agricultural econ-
omy [56, 66], the choice of technology in urban wastewater treatment [54], assessing the
quality scientific outputs [60], metaheuristic-based optimization algorithms [19], and,
more importantly, in the field of risk management [32, 37, 38], especially in the area of
operational risk [55].

Problem-solving with multi-criteria decision-making (MCDM) is realized through
an arsenal of numerousmethodswhich enable the calculation of criteriaweights for prob-
lem assessment. The paper aims to enable a more accurate and symmetrical decision-
making process, the BWM method (Best-Worse Method) will be used as a factor in
improving decision-making in the field of banking. To make the final decision objec-
tively, the results obtained by the BWM method [18, 21, 64, 69] will be compared with
other MCDMmethods, as follows: Analytical Hierarchy Process – the AHP method [9,
65], Fuzzy Analytical Hierarchy Process – the FAHP method [25], Technique for Order
Performance by Similarity to Ideal Solution – Fuzzy TOPPSIS [40, 57], The Evaluation
Based on Distance from Average Solution – EDAS [27], The Simple Additive Weight-
ing – SAW (=WSM) [24], and Entropy weight method [35]. Although the BWMmodel
has not been used so often in the analysis of financial problems, its wide application in
various domains gives the author the idea to use this model to show that decision-making
in preventing or mitigating operational risks in banking may be more accurate.

The contribution of the analysis of this paper is a critical review of multi-criteria
problems in which the levels of a hierarchical structure contain different elements. A
concrete example was used to prove that a hierarchical structure with a larger number of
lower-level factors gives precise criteria weights that correspond to the decision-makers
preferences.

The paper is structured in the following way. After the introductory part, Section II
presents the operational risk and indicates the necessity of operational risk management.
Section III contains a literature review. The methodology is presented thoroughly in
Section IV, along with the modelling of decision-making problems. Section V displays
the results of the research in which the solutions are presented as the final decisions
of the bank management in the process of operational risk management by using the
BWM method. The discussion is in Section VI. The last section gives the concluding
considerations.
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2 Operational Risk

Operational risk management requires the identification and assessment of operational
risk. It is conducted itself from within. The bank management faces a set of fragmented
activities with a wide range of risks. Since operational risk is not an integrated process,
the potential sensitivity of banking activities to business risks is assessed. In the next
step, the bank classifies the risks according to the impact on banking operations. This
phase is crucial because it largely exposes the areas of weakness and can also help
the management prioritize further activities. Risk indicators are the next stage. As for
operational risk, defining indicators is hindered because it is difficult to define assessment
criteria, and, as a rule, they are often re-examined. They can be, for example, the number
of failed transactions, turnover rates per employee and the frequency of errors, and the
severity of failures. It is difficult tomeasure these operational risks. Banks try towork out
solutions by quantifying risk exposure with different approaches. For example, business
data from previous years (e.g., data on loss or gain) may provide information to a
bank to assess the bank’s exposure to operational risk or be the basis for developing
risk mitigation/control tools. Despite numerous procedures and tools that banks apply,
operational risk is difficult to measure directly. Still, it probably gets higher with an
increasing number of branches, employees, or loans to insiders.

As operational risk is a set of numerous difficult-to-measure indicators, it is necessary
to implement a decision-making system to provide the best results. In this process,
it is also important to involve competent and experienced bankers, both reliable and
knowledgeable, who will, with the help of IT support, make key decisions to solve the
problems caused by operational risk. The multiple-decision method is one of several
available methods of assessing operational risk. First, it is adaptable to different impacts
that can occur during banking operations. In that context, this method includes various
effects, i.e., factors. By analysing them, evaluators can draw a better conclusion from
several criteria and options.

The causes of operational risk are numerous - human factors, inadequate procedures,
inadequate internal processes, inadequate management of information systems, inade-
quate business infrastructure of a bank, system errors, unpredictable external events,
abuses and criminal actions, hacker attacks, etc. Further information on operational risk
can be found in Table 1.

For the purposes of the analysis, experts in the field of banking were hired. They are
long-term managers in key positions in their banks. One of them is an internal auditor
in the bank who analyses the work of banks, the second one is a member of the bank’s
board, and the third is the CEO and regional manager. All information is obtained from
the annual financial reports of banks, auditors’ reports, and quarterly analyses, which
are available on the official websites of the analysed banks (whose branches operate in
Serbia).
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Table 1. Elements of operational risk in banking operations

Internal
processes

Human factors System errors External
factors

International standards

Infrastructure Education Outdated procedures Criminal
acts

Regulation

Technology
risks

Skills Uncritical approach Natural
disasters

Recommendations

Unauthorized
execution of a
transaction

Culture (behavior) Hardware failures Crisis Accounting standards

Data
transferring
errors

Ethics and moral Software failures Migration Financial standards

Accounting
errors

Labor law IT security Terrorism ISO standards

Unauthorized
access to
customer
accounts

Inadequate number
of employees

Technical-technological
problems

Pandemic Financial technology

Misuse of
confidential
customer
information

Safety at work and
workplace safety

Telecommunication
problems

Robbery,
forgery

Innovation

Money
laundering

Unfair termination
of employment
contracts

Power outages and
similar situations

Cyber
attacks

Lack or wrong
choice of bank
products

Violation of health
and safety
regulations

Information system Vandalism

Abuse of
position

Workforce
management

Networks Economy
policy

Internal control Discrimination Processes

Internal criminal
activity

Capacities

Rewards and
bonuses

Administration

Employee
experience

Accountability
system

Source: the authors’ analysis

It is important to mention that the experts, who defined the input elements of the
matrix in the model, emphasized that since 2008 external factors have been identified as
themain risks of banking operations (for efficientmanagement of banking operations, see
[49]); especially during theCOVID-19pandemic [13],whichwas not the case in previous
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decades. The Basel Committee on Banking Supervision [14] strongly advises banks to
use their functions for operational risk management to constantly identify external and
internal threats and potential losses resulting from inadequate processes caused by people
and systems and immediately assess the vulnerabilities of critical operations andmanage
the resulting risks in line with their operational resilience expectations. That has greatly
changed the outcome and ranking of the previous risk results in banking, not only from
the aspect of operational risk, as one of the various risks in banking, but also within the
operational risk factors.

According to the above, there is a real need to form an adequate model that will best
assess the quality of each criterion and rank all the consequences of operational risk.
The problem of ranking criteria, i.e., operational risk, in this case, is based on a large
number of elements that reflect the quality of a bank, followed by creating a ranking list
that allows cross-comparisons. The analysis is further complicated by the vast amount
of business data of a bank which lead to a particular business result, and it is necessary
to select only the most critical indicators. Additionally, the model should enable banks
to identify the weaknesses of their operational risk management and accordingly make
adequate adjustments to their business operation.

3 Applications of BWM: Literature Review

In everyday activities, decision-makers face complex decision-making problems. We
often talk about (im)material and conflict (weight) criteria. So far, several multi-criteria
decision-making (MCDM) methods have been developed. These methods measure the
priority of conflict (weight) criteria used to select the best alternative for decision-
making. At the same time, numerous MCDM methods sometimes confuse the users.
Which method to choose? The point is to find out if there are logical, mathematical,
social, or practical reasons why one method is better than the other. The basic problem
in decision-making is the uncertainty associated with input parameters. Thus, there is
uncertainty in setting the factors based on which the results are obtained and which
should help the executor to make a decision. To put it another way, the uncertainty of
inputs can lead to some unrealistic results, making it difficult to reach the best final
decision.

The inevitable phase in solvingmulti-criteria problems is determiningweight criteria.
Various research studies on this topic, which have been used for decades, show no single
division of the methods for determining weight criteria. It also shows us that the division
of themethodswasmade according to the authors’ understanding and the problems being
solved. Mitigating previous subjective influences when choosing criteria weighs is done
by applying objective models [67], which involve calculating the weight coefficients of
the criteria based on the decision-making matrix.

The decision-making process refers to the ranking of alternatives which are based
on several criteria. In MCDM problems, the number of alternatives is assessed accord-
ing to a series of criteria to select the best alternatives and obtain the best solutions to
the problem [6, 53]. One of the most widely used methods, with a long tradition of
multi-criteria decision-making, which has been used as a decision-making tool since
1980, is the Analytical Hierarchical Process (AHP method). The major drawback of the
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AHP method is the inconsistency of decision makers (in pairwise comparisons) due to a
large number of pairwise comparisons of criteria. This drawback of the AHP method, a
large number of pairwise comparisons of criteria, Rezaei [53] overcame by developing
the BWM method. Applying the BWM method, optimal values of weight coefficients
are obtained with only a small number of pairwise comparisons. By making only 2n-3
comparisons, the problem of inconsistency of pairwise comparison is overcome. This
way, we get more reliable results, i.e., greater consistency of the obtained results. In
the BWM method, unlike the AHP method, only the comparisons of the best and worst
criteria are made with other criteria. This simple procedure eliminates redundant (sec-
ondary) comparisons [42]. According to Beemsterboer et al. [10], this inconsistency can
be reduced by the Best-Worst method (BWM), which needs significantly fewer pairwise
comparisons. In addition, BWM enables solving a nonlinear model to obtain weights
from the comparison. Sadjadi and Karimi [58] state that BWM is formulated through
linear programming and can be solved with even the simplest (commercial) software
package. The proposed method has been applied in many cases in the literature, and
preliminary results have proved that low perturbation can significantly affect the final
ranking [28, 52, 54, 58].

Pamučar et al. [42] state that the BWM method has been used to solve some real
problems in various fields in the last five years. In supply chains, the BWMmethod has
broad applications [10, 63]. Ghaffari et al. [21] use the BWMmethod to analyse success
factors in the area of technological innovation in the field of the aviation industry, while
Salimi and Rezai [59] and Salimi [60] used it in the field of research and development, as
well as education. In the energy field, the BWMmethod is applied in decision-making on
energy efficiency in urban areas [22]. In another study, the BWMmethod was applied in
the field of communications [68]. It is also used in tourism [1]. Yadollahi et al. [69] apply
this method in the field of banking services. It is also successfully used in research that
uses the BWMmethod in combination with other methods (multiple integrations). Some
studies use fuzzy versions of the BWM method. Thus, Raj and Srivastava [50] used the
Fuzzy BWM method (FBWM) to analyse the sustainability performance of an aircraft
manufacturing company, while Khanmohammadi et al. [29] used it to create strategies
and innovations to reach sustainable performance and company growth. Pamučar et al.
[42] have developed an advanced BWM method (BWM-I) in renewable energy perfor-
mance analysis. A step further were the researchers that combined the BWM method
with other robust techniques, aiming to achieve better results [7, 19, 20, 22, 23, 33, 34, 44,
51, 62, 64]. The combined methods gave better results in the decision-making process
in the assessment of performance in production, vague triangular sets in performance
assessment, supply chain management, energy sector, transport and investment sector,
supplier selection, web service selection, or green performance of airports, as well as
for comparative analyses at wind farms.

What is common for all these studies from different areas is that all of them apply
the traditional BWM algorithm, meaning that one best criterion and one worst criterion
are defined by consensus. The studies have shown that using the BWMmethod can lead
to consistent assessments that will provide decision-makers with an adequate solution to
decision-making problems. Applying the BWMmethod was not so common in banking,
because previous research conducted through the analyses ofmarketing andmanagement
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activities in companies was also used in banks. This paper is an opportunity to analyse
banks’ operational risk management through multi-criteria decision-making.

4 The Best-Worst Method (BWM) – Methodology

The application of the BWM method is widespread in the analysis of multi-criteria
decision-making because it is easy to apply and can be solved with the help of software
packages. The advantage of the BWMmethod is reflected in the ability to obtain optimal
values of weight coefficients with only a small number of pairwise criteria comparisons.
Only by comparing 2n−3 pairs of criteria is the problem of inconsistency, which occurs
during the comparison of input criteria, overcomes. This simple procedure eliminates
unnecessary comparisons,making the resultsmore reliable (there is a greater consistency
of the obtained results). The most significant advantage of the BWMmethod is that it is
formed through linear programming,which can be solvedwith the simplest (commercial)
software package. The main disadvantage of the BWM method is reflected in the fact
that, while solving problems, several criteria appear that exert the same influence on
decision-making. They are rather noticeable if there is a large set of criteria with similar
characteristics, i.e. which have a similar impact on the problem being solved. Then it is
recommended to use the hybrid/fuzzy BWM method or to combine the BWM method
with other multi-criteria decision-making tools.

The implementation of the analysis of multi-criteria decision-making by the BWM
method is realized in several steps. In the first step of the analysis, it is necessary to
determine a set of decision criteria. The size of the set depends on the problem that
is set as the goal of the analysis that needs to be solved. The advantage of the BWM
method is that it allows the analysis of a wide set of criteria based on the opinion of
a decision-maker. Hence, its application is widespread in the decision-making process.
In the second step, defining the best and worst criteria from the already defined set of
decision criteria is essential. Since the best and worst criteria have been already defined,
it is necessary to express the preference of the decision maker by setting, first, the best
criterion over all other criteria, and then the preference for all other criteria over the
worst one:

AB = (aB!, aB2, . . . , aBn), (1)

where aBj indicates the advantage of the best criterion B over criterion j. Therefore, it is
obvious that aBB = 1.

AW = (a!W , a2W , . . . , anW )T , (2)

where ajW indicates the advantage of criterion j over the worst criterion W. Therefore,
it is obvious that aWW = 1.
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Table 2. Decision maker preference scale

The meaning of the numbers 1–9:

1: Equal importance

2: Somewhat between Equal and Moderate

3:Moderately more important than

4: Somewhat between Moderate and Strong

5: Strongly more important than

6: Somewhat between Strong and Very strong

7: Very strongly important than

8: Somewhat between Very strong and Absolute

9: Absolute important

The preference of a decision maker is measured by choosing a number on a scale
from 1 to 9, defined in Table 2.

After defining the criteria, conducting a pairwise comparison of each of these two
criteria (best andworst) and other criteria, and setting the preferences of a decisionmaker
following the value scale of the best and worst criteria compared to all other criteria, we
move on to the last fifth step. It is necessary to calculate the values of optimal weights.

The optimal weight for each criterion is the one where for each pair
(
wB

/
wj

)
and(

wj
/
wW

)
is

(
wB

/
wj

= aBj
)
and

(
wj

/
wjW

= ajW
)
. To fulfill these conditions for all j,

the solution should be determinedwhere themaximum absolute distances
∣∣∣wB

/
wj

− aBj
∣∣∣

and
∣∣∣wj

/
wjW

− ajW
∣∣∣ for all j are minimized. Thus, the level of consistency is assessed

Min ξL, (3)

to determine the rank of the best criterion above all the others and all others above
the worst criterion:

∣∣wb − aBj ∗ wj
∣∣ ≤ ξL, zasvakoj (4)

∣∣wb − aBj∗wj
∣∣ ≤ ξL, za svako j (5)

where:
∑

wj = 1 (6)

proving that
∑

wj ≥ 0, zasvakoj (7)
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The closer the amount of consistency, i.e., the final number, is to zero, the more
reliable the result is, and a better decision can be made.

5 Results

The results of all ranks of operational risk criteria according to different MCDMmodels
are presented inTable 3.Theyunequivocally show that external influences and employees
are key elements of operational risk. In contrast, internal processes and procedures are
less important elements by rank.

Different operational risk factor weights are obtained by solving the BWM model
through all the above phases. The values in Fig. 1 show the main factor weights based
on the assessment of experts in the field of banking and finance. Based on the obtained
weights, it can be seen that the experts estimated that external effects dominate in oper-
ational risk. Human factors and international standards follow while internal processes
and system errors are the final ones. In addition to the displayed values of the weight
criteria, the software also calculates the value ξx= 0.089. The values of ξx are very close
to zero, indicating a high degree of consistency in the comparison and high reliability
of the obtained results.

The obtained weights show that external factors’ influence is the major cause of
operational risk in banks. The situation with the COVID-19 pandemic significantly
influenced the assessment of the experts in banking. System errors had aminimal impact.

Table 3. Ranks of criteria according to different MCDM methods

MCDM 1 2 3 4 5

AHP External
Factors

Human
Resources

Inadequate
Infrastructure

System Events /

Fuzzy AHP External
Factors

Human
Resources

Inadequate
Infrastructure

System Events /

Fuzzy
TOPPSIS

Human
Factors

External
Effects

Inadequate
Infrastructure

System Events /

EDAS External
Factors

Human
Resources

Inadequate
Infrastructure

System Events /

SAW
(=WSM)

Human
Factors

External
Effects

Internal
Processes

International
Standards

System Errors

Entropy External
Effects

Human
Factors

International
Standards

Internal
Processes

System Errors

BWM External
Effects

Human
Factors

International
Standards

Internal
Processes

System Errors

Source: the authors’ calculation
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15.3%

22.9%

4.0%

36.9%

20.9%

Internal
processes

Human factors System errors External
factors

Interna�onal
standards

0.0%

5.0%

10.0%

15.0%

20.0%

25.0%

30.0%

35.0%

40.0%

Fig. 1. Main Factor Weights

6 Discussion

The upper part of the paper shows that operational risk is the dominant operational risk in
the banking sector. Furthermore, numerous methods of multi-criteria decision-making
are listed, and the methods we will use later in the analysis are explained. Recognizing
the importance of operational riskmanagement and the advantages of the BWMmethod,
it is important to note that the paper’s analysis will be realized through a simple software
package.

This study aimed to identify and determine the priority elements of operational risk
formed using different methods. The experts analysed all operational risk factors - a
total of five factors (criteria) and 57 sub-factors (operational risk elements) from Table
1. Using the BWM method, they determined the significance and preference of the
components and sub-factors from the point of view of the bank management.

In the decision-making process, the experts in banking analysed all operational risk
factors to see where the highest level of risk threatens bank operations and used this
knowledge to improve operational risk management. They generated the first level of
input criteria - Human Factors, Internal Processes, System Errors, External Factors and
International Standards (See Table 1). Afterward, they analysed the elements through
which operational risk is manifested for each of the mentioned criteria. The idea was
to specify the source of the problem to reach a more precise solution. As for human
resources, they singled out the elements related to the personality of workers - educa-
tion, skills, culture (behaviour), ethics and morals, labour law; then the elements related
to regulations, that is, occupational safety, job security, unfair termination of employment
contracts, violations of health and safety regulations, lawsuits related to discrimination,
inadequate number of employees, the system of responsibility in an organisation; labour
resource management, internal criminal activity, rewards and bonuses, employee expe-
rience. Internal processes are complex processes that ensure the realization of daily
activities in a bank. These are the processes that arise from the basic activity of a bank
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and are related first to the infrastructure that a bank has at its disposal, technologies,
and equipment of the bank; then, the elements related to the business process were
singled out, namely data transmission errors, lack or wrong choice of bank products,
accounting errors, unauthorized transactions, unauthorized access to customer accounts,
money laundering within a bank and the internal control (audit) proved to be the most
important; finally, the elements related to human factors criteria, which are an abuse
of position, misuse of confidential information of clients. A system error is an impor-
tant link in banking operations and transactions with clients since it relates to techni-
cal equipment, namely technical-technological problems and processes, hardware and
software failures, telecommunications problems, power outages, and similar situations,
outdated procedures, uncritical approach, IT security, capacity, information systems and
networks, slow-moving and cumbersome administration. External factors have become
dominant. There is a growing influence of factors on banking operations beyond the
bank’s scope. In addition to natural disasters (floods, earthquakes), external factors are
manifested through criminal acts (robberies, counterfeiting, vandalism, terrorism), mod-
ern technologies and stock exchanges (hacker attacks, speculation in the stock market
due to crises), as well as through economic policy of a state (tax policy, monetary policy,
exchange rate policy). International standards unequivocally determine the credibility of
a bank, and if internationally valid regulations, standards (accounting, financial, ISO),
and recommendations are not timely incorporated into national regulations; it could
adversely and fatally affect the entire banking system. The impact of innovation and
financial technologies in financial services has increased dramatically in recent years,
especially due to the COVID-19 pandemic.

The analysis proved that the most important operational risk factor is an external
factor, while the least important factor is a systemic error. The results obtained based
on global weights showed that the influence of a human factor is the second highest,
followed by international standards and internal processes. Although there are not many
studies on the assessment of operational risk factors in banking operations throughmulti-
criteria decision-making methods, similar findings of the previous studies throw light
on the findings of this study. Knežević [31] analysed the sources of operational risk in
the example of banks in Serbia and discovered the existence of a high impact of external
factors on bank operations. According to her findings from 2013, most of the realized
and potential losses came from external factors - 81% in total, while 43% are related to
the existence of risk! Out of that, frauds dominate within external factors, with as much
as 70%. In the January issue of the bulletin of the Bank for International Settlements
[12], it was stated that the COVID-19 pandemic further increased the cyber risk to which
banks had already been exposed. Through the analysis of a number of banks in different
regions, Aldasoro et al. [3] showed that cyber losses have a small share in total operating
losses, but they can have a large share in operational value-at-risk.

The obtained results based on the weight criteria of each factor, which are very close
to each other, indicate that all the factors and their elements are immensely important
for improving the general concept of operational risk management, although the results
prefer external operational risk factors. Therefore, managers should not neglect the
factors with less weight because the mutual influences are so profound that they can
bring risk management out of banks’ control.
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One of the positive points of this analysis is that the identified operational risk
factors (input criteria in the matrix) were general criteria for defining the final solution
(weight criteria) for decision-making. To put it differently, valuable answers for the
bank’s management have crystallized here: which effects of operational risk are the
most significant and how to manage operational risk in banking operations. Since the
subjective impact is rather powerful, it is necessary to study it from the point of view of a
bank manager employed in the risk sector. Hence, the choice of management is vital for
riskmanagement since, according toBorge [11], the power of riskmanagement lies in the
ability of managers to make good decisions. Studies show that personal characteristics
of management, like gender and age, could significantly influence the decision-making
process regarding achieved performances and ethics. However, some pioneer studies in
Serbia show that the gender and age of the decision-makers do not influence performance
[30, 46] or the ethical aspect [45, 47, 48]. In this paper, theBMWmethod has successfully
quantified expert estimates and numerical results that managers can use effectively.

7 Conclusion

This analysis enabled bank managers to identify operational risk factors, improve
operational risk management, and finally make valid decisions based on multi-criteria
decision-making methods. All this will enable the bank management to reduce the pres-
sure of negative effects on banks’ financial results and meet the expectations of banks’
shareholders. The study helped them better understand the meaning of factors, identify
priority elements of operational risk in a newly created situation, and properly allocate
their resources to mitigate or eliminate operational risk.

The use of the BWMmethod proved to be highly acceptable for decision-makers in
banks compared to other models. In all models, external factors and human resources
rank first. The results unequivocally indicated the significant influence of external fac-
tors on banking operations. These are the consequences of the COVID-19 pandemic,
part-time work, hacker attacks, economic policy, and adjustment of the economy to
epidemiological restrictions.

The implementation of assessments through matrices faces one specific limitation.
The limitation refers to the existence of subjective interpretation when reaching final
results, which occurs in both phases; the phase of the input elements of the matrix
and the final stage of ranking and evaluation of the obtained results of the matrix.
In this analysis, this limitation could be presented through, e.g., categorization of the
frequency of risk occurrence (phase of input elements in the matrix) and risk assessment
(results or outcomes). The limitation exists due to the subjective interpretation of experts,
where different users may receive opposite assessments from the same contingent of
quantitative risks. Hence, this limitation should not be seen as abandoning the use of
matrix in decision-making analysis, but it suggests that the use of risk matrix should be
handled with caution and only with careful explanation of the elements and results of
the matrix.

The study primarily focused on the elements of operational risk that simultaneously
represented the input criteria for thematrix. Although external effects exerted a dominant
influence during the COVID-19 pandemic and other factors had a minor impact, addi-
tional efforts are needed and more research done on the same factors in stable economic
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and social conditions. The results need to be confirmed for the entire Balkan region.
Moreover, test results can also be confirmed in different service sectors. Furthermore,
future efforts should also be made to identify additional operational risk factors. Finally,
the impact of operational risk on business operations should be researched in the future
to gain a deep insight into the overall operations of companies, not just banks.
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