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ABSTRACT 

	Background: Operational efficiency has become a critical determinant of financial performance in the digital era. Financial institutions that invest in advanced technological infrastructure—such as high-capacity servers and dependable communication networks—are better equipped to deliver continuous and reliable digital services. This capability enhances customer acquisition and retention, while simultaneously increasing transaction volumes.
Aims: This study aims to analyse the impact of Financial Technology (Fintech), Operational Efficiency, and Fixed Assets on the financial performance of banks in Indonesia. Additionally, the study explores the moderating role of Fixed Assets in enhancing the impact of Financial Technology and Operational Efficiency on financial performance. Study Design: This is a quantitative research study using secondary data from banks listed on the Indonesia Stock Exchange (IDX) from 2021 to 2023. Place and Duration of Study: Data were collected from commercial banks listed on the Indonesia Stock Exchange, spanning the years 2021 to 2023. Methodology: The study utilised panel data regression analysis to examine the relationship between Financial Technology, Operational Efficiency, Fixed Assets, and financial performance. The data was sourced from the annual reports and quarterly financial publications of banks, focusing on variables like mobile banking usage, operational efficiency, and fixed asset investments. The moderating effect of Fixed Assets was analysed using interaction terms in the regression model. Results: The results revealed that Financial Technology significantly influences financial performance. However, Operational Efficiency showed no significant direct impact, though it became significant when moderated by Fixed Assets. Fixed Assets were found to significantly moderate the relationship between Financial Technology and Operational Efficiency in improving financial performance. Conclusion: The study concludes that while Financial Technology and Operational Efficiency are essential for improving financial performance, their effects are significantly strengthened when supported by adequate investments in Fixed Assets. Banks should focus on enhancing their technological infrastructure and operational efficiency to maximise their financial performance. 
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1. INTRODUCTION 

The banking sector plays a pivotal role in economic growth by channeling funds for production and consumption (Saputra et al., 2023). With the advent of technological advancements, the banking industry has seen substantial transformations. Innovations such as SMS Banking, Internet Banking, and Mobile Banking have enhanced transaction speed and convenience, allowing customers to engage in banking activities without visiting physical branches (Damayanti & Syahwildan, 2022). These advancements are supported by a shift towards digital banking platforms, reducing reliance on manual services like cash deposit machines and passbook printing, as highlighted by Imamah & Ayu Safira (2021). This transition is further evidenced by the significant growth of mobile banking, with a 75.5% usage rate. Moreover, the COVID-19 pandemic has accelerated the rise of Financial Technology (fintech), which has reshaped the financial landscape, providing alternatives for cashless transactions (Lestari et al., 2021).
The Indonesian banking industry has seen a sharp increase in the usage of digital transactions, with Bank Indonesia reporting a rise in digital banking transaction volumes from IDR 27.38 trillion in 2019 to IDR 58.33 trillion by 2023. This surge underscores the critical importance of fintech in shaping banking operations, as it provides more flexible and accessible financial services. However, the rapid adoption of fintech presents challenges for traditional banks, which must compete with fintech firms that operate with fewer regulatory constraints and more agile business models (Moridu, 2020). Therefore, banks are increasingly focused on enhancing their operational efficiency through technology, which not only reduces operational costs but also improves the speed and accuracy of their services, positioning them to better compete in a digitised market (Burhannudin et al., 2025; Doran et al., 2022).
Operational efficiency has emerged as a key driver of financial performance in the digital era. Banks that invest in advanced technology infrastructure, such as robust servers and reliable communication networks, are better positioned to provide uninterrupted digital services, which in turn attracts more customers and increases transaction volumes. Moreover, banks can capitalise on digital services by charging additional fees for premium features, utilising transaction data to innovate and diversify their offerings. As traditional interest-based revenues become less stable due to competitive interest rates, non-interest income has become a crucial revenue stream, contributing to more stable financial performance. This is evidenced by the significant year-on-year growth in non-interest income across several Indonesian banks. For example, BRI saw a 29.8% growth in non-interest income between 2023 and 2024, emphasising the importance of non-interest revenues in maintaining financial stability amidst fluctuating interest rates.
The implementation of fintech and operational efficiency can also be complemented by the strategic management of fixed assets, which serve as a moderating variable in the financial performance of banks. Fixed assets, such as physical branches and technological infrastructure, play an important role in supporting banking operations and sustaining growth in a competitive market. Banks that efficiently manage their fixed assets, especially by incorporating modern technology and maintaining a robust physical infrastructure, are more likely to leverage the benefits of digital transformation effectively. However, challenges arise in managing the risks associated with operational disruptions and cybersecurity threats, which require ongoing investment in security measures and staff training to mitigate potential financial losses. Moreover, discrepancies in regulations between banks and fintech companies add to the complexity of this environment, with banks having to comply with stringent regulations from the Financial Services Authority (OJK), while fintech firms operate with more regulatory flexibility (Moridu, 2020).
Research on the relationship between fintech, operational efficiency, fixed assets, and financial performance presents mixed results. Studies by Doran et al. (2022) and Xie & Wang (2023) support the notion that digital transformation enhances bank performance, while Zhao et al. (2022) suggest that fintech innovation can reduce profitability due to the increased competition it brings to the banking sector. Furthermore, Rahayu and Lestari (2022) observed that mobile banking transactions have a significant impact on fee-based income, yet similar studies by Damayanti & Syahwildan (2022) did not find such a direct correlation. Given these findings, this study aims to explore how fintech, operational efficiency, and fixed assets influence financial performance in banks listed on the Indonesia Stock Exchange. By analysing these relationships, the study will offer valuable insights for policymakers and bank managers to optimise digital strategies and strengthen their competitive positions in the financial services market. 
The current introduction effectively outlines the empirical context and highlights the mixed findings from prior studies. However, it could benefit from a clearer articulation of its theoretical positioning. This study aims to extend the literature on fintech and banking performance by integrating perspectives from digital transformation theory and the resource-based view (RBV). Specifically, fintech adoption and operational efficiency are conceptualised as strategic capabilities, while fixed assets are treated as organisational resources that influence the effectiveness of these capabilities. Unlike previous studies that primarily explore direct effects, this research makes a theoretical contribution by proposing a moderated framework. This framework explains not only whether fintech improves financial performance but also under what conditions these improvements occur. By addressing inconsistencies in earlier findings and incorporating fixed assets as a moderating variable, this study provides a more nuanced explanation of how technological and operational factors jointly shape bank performance in emerging markets, particularly in the context of Indonesian banking. This research aims to provide a comprehensive analysis of the factors influencing financial performance in Indonesian banks, with a focus on fintech adoption, operational efficiency, and the role of fixed assets. By examining these elements in the context of banks listed on the Indonesia Stock Exchange during 2021-2023, the study seeks to contribute to the ongoing discourse on digital banking transformation and provide actionable recommendations for enhancing financial performance in an increasingly digital economy.

2. methodology 

2.1 Research Population and Sample
The study's population includes all commercial banks listed on the Indonesia Stock Exchange (IDX) from 2021 to 2023. These banks were selected due to their widespread access to digital technology and fintech services, providing a relevant context for examining the relationships between fintech, operational efficiency, fixed assets, and financial performance in Indonesia's banking sector. The sample will be chosen using purposive sampling, with criteria such as the availability of complete annual financial reports, large market capitalisation, and the implementation of fintech-based banking services like mobile and internet banking. This ensures a comprehensive representation of the industry.

2.2 Data Types and Sources
This research adopts a quantitative approach, utilising content analysis and secondary data. The data will be sourced from official reports published on the respective banks' websites, covering the years 2021-2023 in Indonesia. The study will focus on variables such as Financial Technology, Operational Efficiency, Fixed Assets, and Financial Performance. These variables will be extracted from sources including banking websites, the Financial Services Authority (OJK), and banking financial reports. The use of secondary data ensures the reliability and relevance of the information for analysing the impact of these factors on banking performance.

2.3 Operational Definitions of Variables
This study employs a quantitative approach, utilising secondary data sourced from annual financial reports and official banking statements for the years 2021-2023. The primary variables analysed include Financial Technology (Fintech), Operational Efficiency, Fixed Assets, and Financial Performance. Fintech, defined as technological innovations in financial services such as digital transactions and online payments, plays a critical role in enhancing transaction efficiency and expanding financial accessibility (Lestari et al., 2021). In this research, fintech is measured by the number of digital banking users and the volume of transactions conducted via mobile or internet banking. Operational efficiency is assessed through the Cost-to-Income Ratio (CIR), which indicates a bank's ability to manage resources effectively and reduce operational costs while increasing profitability (Doran et al., 2022). Financial performance, as a dependent variable, is gauged using the Return on Assets (ROA), which measures a bank’s profitability relative to its total assets (Phan et al., 2019).
The moderating role of Fixed Assets is crucial in supporting operational capabilities, particularly in terms of infrastructure investment such as IT equipment and ATMs. Fixed assets contribute to the bank’s digital transformation and enhance service quality (Imamah & Ayu Safira, 2021). Drawing on the resource-based view (RBV), fixed assets represent strategic organisational resources that enable banks to effectively deploy fintech and achieve higher operational efficiency; thus, their presence is expected to condition the strength of the relationship between fintech, efficiency, and financial performance. Banks with more advanced and well-managed fixed assets—such as IT infrastructure and digital service facilities—are more capable of leveraging technological innovations, thereby amplifying performance outcomes. This research examines how these factors influence financial performance, providing insights into the strategic integration of technology and operational practices in banking. The data required for this study is drawn from comprehensive financial statements published by the banks, as well as reports from the Financial Services Authority (OJK) and Bank Indonesia (Lestari et al., 2021; Doran et al., 2022; Imamah & Ayu Safira, 2021. Then the appropriate moderated regression model is:



2.4 Data Analysis and Hypothesis Testing Techniques 
The data analysis method in this study uses a quantitative approach with content analysis and secondary data. The data is cross-sectional, meaning it is collected at a specific point in time across various objects. The regression analysis model used to examine the relationship between the independent variables—Financial Technology, Operational Efficiency, and Fixed Assets—and the dependent variable, Financial Performance, is the multiple linear regression model. This model will predict the regression parameters, including the constant value and regression coefficients, to understand how each independent variable affects financial performance. The Ordinary Least Square (OLS) method is applied to estimate the regression equation, and the study aims to determine the significance of these factors.
Hypothesis testing is conducted to validate the relationship between variables. The study uses several statistical tests, including the Determination Test (R²), which measures the proportion of variance explained by the regression model. Additionally, the research employs correlation coefficients to examine the strength of the relationship between the variables. Various assumptions, such as normality, autocorrelation, and multicollinearity, are tested to ensure the validity of the regression results. The hypothesis tests, including individual t-tests, are conducted to determine whether the independent variables significantly affect financial performance, with decisions made based on the significance of the t-values. This comprehensive approach helps ensure the reliability and accuracy of the results, providing valuable insights into the banking sector's digital transformation.

3. results and discussion

3.1 Research Object Description
This study uses secondary data obtained from the annual financial reports and quarterly financial publications of commercial banks listed on the Indonesia Stock Exchange (IDX) from 2021 to 2023. The sample selection is based on purposive sampling, focusing on banks that meet specific criteria relevant to the research objectives. The criteria include: (1) banks listed consistently on the IDX during 2021–2023, (2) banks with complete data on the research variables such as Financial Technology, Operational Efficiency, Fixed Assets, and Financial Performance, and (3) banks that issued complete annual reports and financial statements during the observation period. As a result, the study selects 30 banks that meet these criteria, with a total of 90 observations (30 banks × 3 years). This method ensures that the sample accurately reflects the digital transformation and operational dynamics in Indonesia’s banking sector.

Table 1. Sample Calculation

	Description
	2021
	2022
	2023
	Total Observations

	Banks listed on the Indonesia Stock Exchange
	42
	42
	46
	130

	Banks providing complete annual reports
	42
	42
	46
	130

	Banks with the largest market capitalization
	10
	10
	10
	30

	Banks reporting data usage and transaction volume of fintech services (Internet banking or mobile banking)
	10
	10
	10
	30




3.2 Classic Test Results for Data Analysis
The data analysis for this study includes several diagnostic tests to ensure the validity of the regression model. The normality test, using the Jarque-Bera test, shows that the residuals follow a normal distribution, as the probability value is 0.155. The autocorrelation test, using the Durbin-Watson statistic, indicates no positive autocorrelation, as the value of 1.612978 lies within the acceptable range. The multicollinearity test reveals no issues, as the correlation coefficients between variables are all below 0.85. Lastly, the heteroskedasticity test, using the Glesjer test, shows no heteroskedasticity, as all variables have p-values above 0.05, confirming the absence of heteroskedasticity. These results suggest that the regression model is valid and reliable for hypothesis testing.

3.3 Panel Data Regression
The panel data regression analysis provides insights into how the independent variables—Financial Technology (FT), Operational Efficiency (EO), and Fixed Assets (AT)—affect Financial Performance, along with the moderating role of Fixed Assets in these relationships. 

Table 2. Regression Analysis Result

	Variable
	Coefficient
	Std. Error
	t-Statistic
	Prob.  

	C
	0.014451
	0.010639
	1.358327
	0.1870

	X1
	0.008498
	0.001916
	4.436444
	0.0002

	X2
	-0.018868
	0.012482
	-1.511657
	0.1437

	Z
	0.311881
	0.294405
	1.059361
	0.3000

	X1_Z
	1.285072
	0.282979
	4.541231
	0.0001

	X2_Z
	3.284498
	1.338137
	2.454531
	0.0217

	Adjusted R-squared
	0.928016

	S.E. of regression
	0.002401




Financial Performance = 0,014451 + 0,008498 FT – 0,018868 EO + 0,311881 AT + 1,285072 FT*AT + 3,284498 EO*AT + e

The regression results show that Financial Technology (X1) has a positive coefficient of 0.008498, indicating that an increase in fintech services leads to higher financial performance. However, Operational Efficiency (X2) shows a negative coefficient of -0.018868, suggesting that increased operational efficiency may decrease financial performance. Fixed Assets (Z) exhibit a positive effect, with a coefficient of 0.311881, meaning that higher investment in fixed assets improves financial performance. The interaction terms, FTAT and EOAT, both show positive coefficients (1.285072 and 3.284498, respectively), emphasising the amplifying effect of fixed assets on the relationship between Financial Technology and Operational Efficiency with Financial Performance. These findings underscore the importance of technological investment and asset management in improving financial outcomes (Ghozali, 2013). 

3.4 Coefficient of Determination
The adjusted R-squared value of 0.928016 from the Eviews output shows that 92.8% of the variation in Financial Performance is explained by the five independent variables: Financial Technology, Operational Efficiency, Fixed Assets, the interaction of Fixed Assets with Financial Technology, and the interaction of Fixed Assets with Operational Efficiency. This indicates that the model is highly effective in explaining the dependent variable. The remaining 7.2% is attributed to factors outside the model. Additionally, the standard error of estimate (SE of regression) is 0.002401, which is quite low, indicating that the regression model provides accurate predictions. A smaller SE reflects the model’s effectiveness in making accurate predictions (Sugiyono, 2009; Ghozali, 2013).

3.5 The Effect of Financial Technology on Financial Performance in Indonesian Banking
Based on the testing, the Financial Technology variable significantly affects financial performance. The adoption of technology in the financial sector enhances efficiency, transparency, and transaction speed, contributing to improved financial performance. This finding can be explained through Financial Intermediation Theory, which suggests that innovations like mobile banking and internet banking enhance financial performance, particularly through increased fee-based income. This result is consistent with prior research, such as Pranata and Dewi (2023), who found that mobile banking transactions significantly impact fee-based income, and Marlizar et al. (2023), who reported that fintech adoption improves operational efficiency and banking revenue. However, the findings of this study also align with Tanjung and Aulia (2022), who suggested that fintech adoption does not significantly impact financial performance as measured by Return on Assets (ROA). This indicates that the effectiveness of fintech may be influenced by other factors, such as the quality of technology implementation or market conditions. Therefore, while fintech adoption can positively influence banking performance, its success is dependent on several internal and external factors.

3.6 The Effect of Operational Efficiency on Financial Performance in Indonesian Banking
The second hypothesis (H2) test shows that Operational Efficiency does not significantly affect financial performance. Despite efforts to improve operational efficiency, banks have not seen a substantial increase in financial performance indicators. This suggests that the efficiency measures implemented may not be effective, may be short-term in nature, or may not directly influence financial performance. According to the Resource-Based View (RBV) theory (Barney, 1991), operational efficiency results from the optimal management of resources, including technology, human capital, and infrastructure. In the banking sector, operational efficiency refers to a bank’s ability to manage costs effectively while maximising income, which, in theory, should enhance financial performance. However, the lack of significant impact could be because operational efficiency alone may not lead to improved financial performance without the support of technology or fixed asset investments. This finding is consistent with previous research, such as Devi Junaidi (2018), which found that the Cost-to-Income Ratio (BOPO) did not have a significant impact on financial performance. This highlights that improving operational efficiency without long-term investments or technological support may not always yield the desired financial outcomes.

3.7 The Effect of Fixed Assets on Financial Performance in Indonesian Banking
The third hypothesis (H3) test indicates that Fixed Assets do not significantly affect financial performance. Fixed assets, by nature, are non-current and provide long-term economic benefits. Therefore, their impact on the dependent variable may not be immediately observable within the panel data observation period. Additionally, some banks may not fully optimise their fixed assets to generate enhanced performance. According to the Resource-Based View (RBV) theory, fixed assets, as strategic resources, can provide a competitive advantage, particularly for banks. Fixed assets, such as buildings, ATMs, and IT infrastructure, are crucial in supporting banking operations, improving efficiency, and expanding service offerings to customers. With optimal management, fixed assets can contribute significantly to financial performance. However, this study’s results align with research by Mulyanti and Husaen (2024), which found that total assets, including fixed assets, did not have a significant impact on financial performance. Similarly, Diantini et al. (2020) demonstrated that inefficient management of fixed assets could diminish their effectiveness in improving financial performance. These findings suggest that while fixed assets can play a key role, their contribution to financial performance is highly contingent on proper management and utilisation.

3.8 The Effect of Financial Technology on Financial Performance Moderated by Fixed Assets in Indonesian Banking
The fourth hypothesis (H4) test reveals that Fixed Assets significantly moderate the effect of Financial Technology on financial performance. This indicates that Fixed Assets enhance the impact of Financial Technology, meaning that the higher the value of Fixed Assets, the stronger the effect of Financial Technology in improving financial performance. This can be explained through the Financial Intermediation and Resource-Based View (RBV) theories, which state that technology delivers optimal benefits when supported by adequate physical resources. Fixed Assets act as enablers, allowing financial technology to be effectively implemented, thereby creating a greater impact. In other words, technology requires physical infrastructure to maximise its effectiveness. Previous studies, such as those by Marlizar et al. (2023) and Manalu (2022), support this finding, suggesting that investment in technological infrastructure increases the positive influence of Financial Technology on financial performance, highlighting the importance of adequate physical assets for maximising the benefits of digital banking.

3.9 The Effect of Operational Efficiency on Financial Performance Moderated by Fixed Assets in Indonesian Banking 
The fifth hypothesis (H5) test reveals that Fixed Assets significantly moderate the effect of Operational Efficiency on financial performance. This finding is interesting because Operational Efficiency does not have a direct effect, but becomes significant when moderated by Fixed Assets. It suggests that Fixed Assets act as a pure moderator, playing a central role in enhancing or amplifying the effect of the independent variable. This indicates that operational efficiency can only positively impact performance if supported by adequate physical infrastructure. Without the backing of fixed assets, efficiency efforts may not yield significant results. This can be explained through the Resource-Based View (RBV) and Financial Intermediation Theory, where operational efficiency is expected to positively impact financial performance by optimally managing costs, improving profit margins, and strengthening a bank's competitiveness. Fixed assets, such as technological infrastructure, are predicted to enhance the relationship between operational efficiency and financial performance. Previous studies, such as Risman & Widyatmoko (2024) and Saputra et al. (2023), support this view, showing that investment in technological infrastructure improves both efficiency and financial performance.

3.10 Economic and Managerial Implications
The findings of this study carry important economic and managerial implications, particularly in the context of digital transformation in the banking sector. Economically, the significant role of fintech—especially when supported by fixed assets—indicates that digitalization can become a key driver of sustainable revenue growth (Hasan et al., 2024) through increased fee-based income and improved service scalability, thereby reducing reliance on traditional interest income. However, the insignificant direct effects of operational efficiency and fixed assets suggest that cost-cutting strategies or asset accumulation alone are insufficient to enhance performance without strategic integration (Giraud-Carrier et al., 2026). From a managerial perspective, bank management should prioritize aligning fintech investments with robust physical and technological infrastructure to maximize returns (Chand et al., 2024; Alfhaili et al., 2026), rather than treating these elements in isolation. The results also highlight the need for a more holistic resource orchestration strategy, where technology, infrastructure, and operational practices are synergized to create competitive advantage. Additionally, managers should focus on optimizing the utilization of fixed assets and ensuring that efficiency initiatives are supported by long-term digital investment strategies (Liau et al., 2023), as the effectiveness of these factors is highly contingent on how well they are integrated within the bank’s overall business model.

4. Conclusion

Based on the analysis and hypothesis testing, this study concludes that Financial Technology (Fintech) positively influences banking performance in Indonesia. However, its effectiveness has not yet been fully optimised, as indicated by the insignificant statistical results. The study also found that operational efficiency does not significantly affect financial performance, suggesting that improvements in efficiency may be short-term or inadequately supported by technological capabilities and fixed asset investments. Additionally, fixed assets did not exhibit a direct significant effect on financial performance during the observation period. Nonetheless, they were found to significantly moderate the relationship between Fintech and operational efficiency regarding financial performance, underscoring the vital role of technological infrastructure in enhancing the impact of digital transformation and operational processes within the banking sector. This study is limited by its reliance on secondary data, its focus on a relatively small sample of large-cap banks in Indonesia, and the choice to use fixed assets as the sole moderating variable, which may restrict generalizability and overlook other critical determinants of financial performance. 
[bookmark: _GoBack]In light of these findings, it is recommended that banks optimise their Fintech implementation by enhancing system security, improving customer literacy, and increasing investment in digital infrastructure. Furthermore, efforts to boost operational efficiency should be aligned with digitalisation and process automation while ensuring service quality is maintained. Investors are advised to focus on banks that have clearly defined Fintech development strategies and demonstrate long-term commitments to technological investment. Future research should consider incorporating additional variables, such as customer satisfaction and digital service quality, and adopt a longitudinal approach to better capture the long-term impacts of Fintech and operational efficiency on financial performance.

Limitation: This study is limited by its reliance on secondary data, focus on Indonesian banking institutions, and the use of fixed assets as the sole moderating variable, which may restrict generalizability and fail to capture other factors influencing financial performance.
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