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ABSTRACT

The adoption of digital technologies in Iran’s banking sector is a major challenge, as some banks and
financial institutions face technical and infrastructural limitations that make the implementation of
digital technologies difficult. The purpose of this research is to design a model for digital technology
adoption in the banking industry using an Industry 4.0 approach and the Adaptive Neuro-Fuzzy
Inference System (ANFIS) modeling technique under various scenarios. Accordingly, the research
methodology follows a mixed-methods approach (qualitative—quantitative). The research population
and sample were purposefully selected and consisted of 35 experts with extensive experience and deep
familiarity with concepts related to digital technology adoption in this industry. First, based on an in-
depth review of the theoretical foundations and previous studies, the dimensions and components of
digital technology adoption in the banking industry were identified through a fuzzy Delphi approach
and expert opinions. Then, six different scenarios were designed and analyzed using the ANFIS
method. The results of this study indicate that the adoption of digital technology in the banking
industry is simultaneously influenced by technological factors, customer experience, infrastructure,
innovation, human and cultural factors, regulations, and social responsibility. The proposed neuro-
fuzzy model can be effectively used to predict and optimize the level of digital adoption.

1. Introduction

queries, and improving internal processes. The challenges
of adopting digital technologies in the Iranian banking

The adoption of digital technologies in the banking
industry is of great importance, pointing to several positive
aspects related to improving performance and enhancing
banking services. Digital technologies can improve
banking processes and increase the efficiency of systems.
Among the positive aspects are the fast processing of
transactions, providing answers to the fastest customer
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system are a topic that, despite its increasing importance,
has so far been less studied with an integrated and
intelligent approach in the domestic literature and even in
many international studies. In this research, by combining
the fuzzy Delphi method and the adaptive neuro-fuzzy
inference model (ANFIS), an attempt has been made to
achieve a precise and systematic consensus from the
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experts' point of view, while also modeling and predicting
the complex, nonlinear, and wuncertain relationships
between challenges and their consequences.

2. Methodology

The present study is exploratory on the one hand because it
seeks to identify a native model of digital technology
adoption in the Iranian banking industry, and on the other
hand, it is a field study to obtain field information and
collect the required data from the target community. This
research is developmental-applied in terms of its purpose.
The experts in this study are 35 experts and specialists in
the banking industry with more than 20 years of work
experience in the banking industry, 5 years of management
experience, relevant education in the field of IT and
management, and interested in cooperation, and university
professors who are proficient in the field of technology.
The sampling method is a total census method due to the
limited volume of participants; in other words, all
members of the experts were used in the interview process
and answering the questionnaires.

3. Findings

Simulation results showed that scenarios with high levels
of key factors have the highest technology adoption rates,

92

while scenarios with low levels or a combination of
different levels show lower adoption rates. This analysis
allows for prioritizing factors and designing strategic
policies to promote technology adoption in organizations,
and clearly demonstrates the application of the neuro-fuzzy
model in scenario-based decision-making.

4. Conclusion and Implication

In this study, using a Sugeno neuro-fuzzy model, the

impact of seven key factors including advanced
technologies, customer experience, infrastructure and
innovation, human and cultural factors, laws and

regulations, business models, and sustainability and social
responsibility on digital technology adoption was
analyzed. Six different scenarios were defined by
combining Low, Medium, and High levels of these factors
to show how simultaneous changes in these dimensions
affect the system output.
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Table 2. General characteristics of experts to complete
the questionnaire of the present study (Source: Research

findings)
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Table 3. Components extracted from the research background (Source: Research findings)
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1. Fuzzy Inference System (FIS)
2. Grid partition
3. Subtractive clustering (Sub. clustering)
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Figure 3. Sub-ANFIS model
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the error between the model output and the training data
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Figure 7. Showing the effect of changes in the first input
of the model on the model output.
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Figure 8. Showing the effect of changes in the second
input of the model on the model output
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3D Surface: AdvancedTech & CustomerExp vs Digital Adoption
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If (inputl is in 1mfl) and (input2 is in 2mf2) and (input3 is in 3mfl) and (input4 is in 4mfl) and
(input5 is in Smfl) and (input6 is in 6mf1) and (input7 is in 7mf1) then (output is outlmfs)

If (inputl is in 1mfl) and (input2 is in 2mf2) and (input3 is in 3mfl) and (input4 is in 4mfl) and
(input5 is in Smf2) and (input6 is in 6mfl) and (input7 is in 7mf1) then (output is out1mf6)

If (inputl is in 1mf1) and (input2 is in 2mf2) and (input3 is in 3mf2) and (input4 is in 4mfl) and
(input5 is in Smf1) and (input6 is in 6mfl) and (input7 is in 7mf1) then (output is outlmf7)

If (inputl is in 1mf1) and (input2 is in 2mf2) and (input3 is in 3mf2) and (input4 is in 4mf2) and
(input5 is in 5mf2) and (input6 is in 6mf1) and (input7 is in 7mf1) then (output is outlmf8)

If (inputl is in 1mf2) and (input2 is in 2mfl) and (input3 is in 3mfl) and (input4 is in 4mfl) and
(input5 is in Smfl) and (input6 is in 6mf2) and (input7 is in 7mf1) then (output is outlmf9)

If (inputl is in 1mf2) and (input2 is in 2mfl) and (input3 is in 3mfl) and (input4 is in 4mf2) and
(input5 is in 5mf2) and (input6 is in 6mf2) and (input7 is in 7mf1) then (output is outlmf10)

If (inputl is in 1mf2) and (input2 is in 2mf2) and (input3 is in 3mf2) and (input4 is in 4mfl) and
(input5 is in Smf1) and (input6 is in 6mf2) and (input7 is in 7mf1) then (output is outlmf11)

If (inputl is in 1mf2) and (input2 is in 2mf2) and (input3 is in 3mf2) and (input4 is in 4mf2) and
(input5 is in Smf2) and (input6 is in 6mf2) and (input7 is in 7mf1) then (output is outlmf12)

If (inputl is in 1mf3) and (input2 is in 2mfl) and (input3 is in 3mfl) and (input4 is in 4mfl) and
(input$5 is in 5mfl) and (input6 is in 6mf3) and (input7 is in 7mf2) then (output is outlmf13)

If (inputl is in 1mf3) and (input2 is in 2mf1) and (input3 is in 3mf2) and (input4 is in 4mf2) and
(input5 is in 5mf2) and (input6 is in 6mf3) and (input7 is in 7mf2) then (output is outlmf14)

If (inputl is in 1mf3) and (input2 is in 2mf2) and (input3 is in 3mfl) and (input4 is in 4mfl) and
(input5 is in S5mfl) and (input6 is in 6mf3) and (input7 is in 7mf2) then (output is outlmf15)

If (inputl is in 1mf3) and (input2 is in 2mf2) and (input3 is in 3mf2) and (input4 is in 4mf2) and
(input5 is in 5mf2) and (input6 is in 6mf3) and (input7 is in 7mf2) then (output is outlmf16)

If (inputl is in 1mf4) and (input2 is in 2mf1) and (input3 is in 3mfl) and (input4 is in 4mfl) and
(input5 is in Smf1) and (input6 is in 6mf4) and (input7 is in 7mf2) then (output is outlmf17)

If (inputl is in 1mf4) and (input2 is in 2mf1) and (input3 is in 3mf2) and (input4 is in 4mf2) and
(input5 is in Smf2) and (input6 is in 6mf4) and (input7 is in 7mf2) then (output is out1mf18)

If (inputl is in 1mf4) and (input2 is in 2mf2) and (input3 is in 3mfl) and (input4 is in 4mfl) and
(input5 is in Smf1) and (input6 is in 6mf4) and (input7 is in 7mf2) then (output is out1mf19)

If (inputl is in 1mf4) and (input2 is in 2mf2) and (input3 is in 3mf2) and (input4 is in 4mf2) and
(input5 is in Smf2) and (input6 is in 6mf4) and (input7 is in 7mf2) then (output is out1mf20)

If (inputl is in 1mfl) and (input2 is in 2mf3) and (input3 is in 3mf3) and (input4 is in 4mf3) and
(input5 is in Smf3) and (input6 is in 6mfl) and (input7 is in 7mf3) then (output is outlmf21)

If (inputl is in 1mf2) and (input2 is in 2mf3) and (input3 is in 3mf3) and (input4 is in 4mf3) and
(input5 is in Smf3) and (input6 is in 6mf2) and (input7 is in 7mf3) then (output is outlmf22)

If (inputl is in 1mf3) and (input2 is in 2mf3) and (input3 is in 3mf3) and (input4 is in 4mf3) and
(input5 is in 5Smf3) and (input6 is in 6mf3) and (input7 is in 7mf3) then (output is outlmf23)

If (inputl is in 1mf4) and (input2 is in 2mf3) and (input3 is in 3mf3) and (input4 is in 4mf3) and
(input5 is in 5Smf3) and (input6 is in 6mf4) and (input7 is in 7mf3) then (output is outlmf24)

If (inputl is in 1mfl) and (input2 is in 2mf4) and (input3 is in 3mf4) and (input4 is in 4mf4) and
(input5 is in 5mf4) and (input6 is in 6mf1) and (input7 is in 7mf4) then (output is outlmf25)

If (inputl is in 1mf2) and (input2 is in 2mf4) and (input3 is in 3mf4) and (input4 is in 4mf4) and
(input5 is in Smf4) and (input6 is in 6mf2) and (input7 is in 7mf4) then (output is outlmf26)

If (inputl is in 1mf3) and (input2 is in 2mf4) and (input3 is in 3mf4) and (input4 is in 4mf4) and
(input5 is in Smf4) and (input6 is in 6mf3) and (input7 is in 7mf4) then (output is outlmf27)

If (inputl is in 1mf4) and (input2 is in 2mf4) and (input3 is in 3mf4) and (input4 is in 4mf4) and
(input5 is in 5mf4) and (input6 is in 6mf4) and (input7 is in 7mf4) then (output is outlmf28)



