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Abstract:

The objective of this study was to dynamically simulate and analyze the factors affecting electronic banking and their impact
on the profitability of Maskan Bank using a system dynamics approach and scenario evaluation. This study was developmental
in purpose and descriptive—simulation in nature, conducted using a system dynamics modeling approach. Secondary data
were collected from Maskan Bank over a five-year period from 2020 to 2025. The research model was developed using
Vensim DSS software and incorporated endogenous and exogenous variables including population growth rate, bank interest
rate, electronic banking services, social networks, customer base, customer satisfaction, and bank profitability. Model
validation was performed using multiple system dynamics validation tests including boundary adequacy, structural
assessment, dimensional consistency, behavior reproduction, extreme condition testing, and sensitivity analysis. In addition,
various scenarios were simulated to evaluate the impact of changes in electronic banking and social network services on bank
profitability. Sensitivity analysis results indicated that increases in population growth rate and bank interest rate significantly
enhanced bank profitability. Simulation results further demonstrated that reducing or eliminating electronic banking
components and social network services led to a substantial decline in bank profitability. However, increasing electronic
banking and social network services beyond certain levels did not produce a proportional increase in profitability. The model
also showed that increased use of electronic banking improved customer satisfaction, increased customer acquisition,
enhanced deposit levels, and ultimately contributed to improved bank profitability. The findings indicate that electronic
banking plays a critical role in sustaining bank profitability, but its expansion alone does not guarantee increased profitability,
as its effectiveness depends on complementary factors such as customer behavior, interest rates, and demographic
conditions. Furthermore, system dynamics modeling proved to be an effective tool for analyzing complex banking system
behavior and predicting the outcomes of electronic banking policies. These results provide valuable insights for bank
managers in strategic decision-making and in designing effective electronic banking development policies.
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Extended Abstract

Introduction

In recent decades, rapid advances in information and communication technologies have fundamentally transformed the
structure, operations, and service delivery mechanisms of the banking industry. Electronic banking (e-banking), as one of the
most significant outcomes of digital transformation, has emerged as a strategic tool enabling financial institutions to enhance
operational efficiency, improve customer service quality, and strengthen their competitive position in increasingly dynamic
financial markets. By enabling customers to conduct financial transactions remotely through digital platforms, e-banking has
eliminated traditional constraints of time and location, thereby improving accessibility and convenience while reducing
operational costs for banks (Asadzadeh & Kiani, 2015; Elahi et al., 2013). This transformation has shifted banking from a
branch-centered operational model to a technology-driven, customer-centric service ecosystem that prioritizes efficiency,
flexibility, and responsiveness to customer needs (Carranza et al., 2021; Mukerjee, 2024).

The expansion of e-banking has also significantly influenced the financial performance and profitability of banking
institutions. Prior research indicates that e-banking contributes to cost reduction, enhances service delivery efficiency, and
facilitates better resource allocation, all of which contribute positively to bank profitability and organizational performance
(Apendiet al., 2025; Ihsanfar et al., 2016). Moreover, the integration of digital banking channels has enabled banks to expand
their customer base and improve market competitiveness by providing innovative and convenient financial services (Sandhu
& Arora, 2020; Traore & Loang, 2023). Electronic banking platforms also enable banks to collect and analyze customer data
more effectively, allowing them to offer personalized financial services and improve overall customer experience, which
ultimately strengthens financial performance and competitive advantage (Ghasemi et al., 2021; Nasehi Far et al., 2021).

Customer satisfaction plays a crucial mediating role in the relationship between e-banking and financial performance.
Research demonstrates that the availability of efficient, secure, and user-friendly electronic banking services enhances
customer satisfaction, which in turn improves customer loyalty and long-term profitability (Minhaj & Khan, 2025; Widayanti
& Alam, 2024). Additionally, electronic banking facilitates value co-creation between banks and customers by improving
interaction quality and enabling customers to access services more efficiently (Carranza et al., 2021). Factors such as
perceived usefulness, trust, ease of use, and security significantly influence customers’ intention to adopt and use e-banking
services, highlighting the importance of technological and behavioral factors in the success of digital banking systems (Al-
Ajam & Nor, 2013; Santouridis & Kyritsi, 2014). Furthermore, recent technological developments, including artificial
intelligence and digital interaction technologies, have enhanced customer engagement and improved the effectiveness of
electronic banking platforms (Keshtgar & Abbaspour, 2022; Mukerjee, 2024).

Despite its numerous advantages, the adoption and effectiveness of electronic banking are influenced by various
structural, technological, and behavioral factors. Customer attitudes, trust, digital literacy, and perceived risk significantly
affect the extent to which customers use electronic banking services (Kaulu et al., 2024; Liao et al., 2024). In addition,
infrastructure limitations, security concerns, and technological barriers may hinder the effective implementation and
utilization of digital banking systems (Patel & Patel, 2024). Moreover, demographic and social factors also influence the
adoption and effectiveness of electronic banking services, indicating the need for a comprehensive and dynamic analysis of
the factors affecting bank profitability through digital transformation (Cui & Xu, 2022; Nirmala & Kumar, 2024). Given the

complex and dynamic nature of banking systems, system dynamics modeling provides a valuable methodological framework
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for analyzing the interactions between electronic banking factors and financial performance. Therefore, this study aims to
simulate the dynamic effects of electronic banking factors on bank profitability using a system dynamics approach.

Methods and Materials

This study employed a developmental and descriptive simulation research design using a system dynamics modeling
approach. The objective was to develop and simulate a dynamic model that represents the interactions between electronic
banking components and bank profitability over time. The system dynamics approach was selected due to its ability to model
nonlinear relationships, feedback loops, and dynamic interactions among multiple system variables. The study focused on
Maskan Bank as a case study, and the simulation covered a five-year period from 2020 to 2025.

The model included both endogenous and exogenous variables. Endogenous variables included bank profitability, number
of customers, customer satisfaction, electronic banking usage rate, deposit levels, and customer growth rate. Exogenous
variables included population growth rate, interest rate, electronic banking infrastructure components (such as mobile
banking, internet banking, payment systems, and social networks), and initial customer base. The model structure was
developed using causal loop diagrams and stock-and-flow diagrams to represent system behavior and relationships among
variables.

Model implementation and simulation were conducted using Vensim DSS software. Several validation tests were
performed to ensure the reliability and validity of the model, including boundary adequacy tests, structural validation tests,
dimensional consistency tests, behavior reproduction tests, extreme condition tests, and sensitivity analysis. Sensitivity
analysis was conducted to examine the impact of changes in key variables such as population growth rate, interest rate, and
electronic banking service levels on bank profitability. Scenario analysis was also performed to evaluate different levels of
electronic banking development and their impact on profitability.

Findings

The simulation results demonstrated that electronic banking plays a significant role in influencing bank profitability
through multiple dynamic pathways. The model showed that an increase in electronic banking usage leads to improved
customer satisfaction, which subsequently increases customer acquisition and retention. This growth in customer base
contributes to higher deposit levels and improved financial performance. The results indicated a reinforcing feedback loop
between electronic banking usage, customer satisfaction, and profitability.

Sensitivity analysis revealed that population growth rate significantly affects bank profitability. Higher population growth
increases the number of potential customers, resulting in greater deposit inflows and higher profitability over time. Similarly,
increases in interest rates were found to positively influence profitability by attracting more customer deposits and improving
the bank’s financial position.

Scenario analysis demonstrated that reducing electronic banking infrastructure and social network integration led to a
substantial decline in bank profitability. This finding indicates the critical role of electronic banking systems in maintaining
financial performance. However, the results also showed that increasing electronic banking infrastructure beyond a certain
level did not produce proportional increases in profitability. This suggests diminishing marginal returns and highlights the

importance of customer adoption and effective utilization rather than infrastructure expansion alone.
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The model successfully reproduced historical customer growth patterns and demonstrated stable behavior under extreme
conditions. The validation tests confirmed that the model accurately represents the dynamic relationships between electronic
banking variables and profitability.

Discussion and Conclusion

The findings of this study highlight the strategic importance of electronic banking as a critical driver of bank profitability
and operational performance. Electronic banking enhances customer accessibility, improves service delivery efficiency, and
strengthens customer relationships, which collectively contribute to improved financial outcomes. The simulation results
demonstrate that electronic banking influences profitability indirectly through its effects on customer satisfaction, customer
growth, and deposit accumulation, rather than through direct linear relationships.

The study also emphasizes the importance of customer adoption and behavioral factors in determining the effectiveness
of electronic banking systems. While technological infrastructure is essential, profitability improvements depend on actual
usage, customer trust, and satisfaction. This finding underscores the need for banks to focus not only on expanding electronic
banking infrastructure but also on enhancing customer experience, improving service quality, and increasing customer
awareness and trust in digital banking services.

Furthermore, the results demonstrate the importance of external economic and demographic factors such as population
growth and interest rates in influencing bank profitability. These variables affect customer behavior, deposit levels, and
financial performance, highlighting the interconnected nature of banking systems.

The system dynamics approach proved to be an effective tool for analyzing the complex and dynamic relationships
between electronic banking and financial performance. By capturing feedback loops, nonlinear interactions, and long-term
system behavior, the model provides valuable insights for strategic decision-making and policy development.

Overall, this study demonstrates that electronic banking plays a fundamental role in shaping bank profitability, but its
effectiveness depends on customer adoption, service quality, and broader economic conditions. The findings provide
important implications for bank managers and policymakers seeking to improve financial performance through digital

transformation.
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