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Abstract
This study investigates the impact of financial technology (FinTech) innovations, Automated Teller Machines (ATM), Point of Sale (POS), and Internet Banking (INB) on the financial performance of deposit money institutions in Nigeria from 2015 to 2024. EViews 13 was employed to conduct panel Least Squares regression, unit root tests, and Granger causality analysis, with secondary data provided by five listed institutions. The performance proxy was Return on Assets (ROA). The findings suggest that POS transactions have a substantial positive impact on ROA, whereas ATM transactions have a positive but insignificant influence. Internet banking exhibits a predictive relevance with Granger causality, despite a negative and insignificant relationship with profitability. The model explains 47% of the variations in ROA. The paper has determined that the performance of banks is influenced by FinTech channels in an inconsistent manner, with POS being the most prevalent. It recommends a strategic increase in the adoption of internet banking and a long-term investment in point-of-sale infrastructure. This study contributes to the growing FinTech literature by providing recent multi-channel empirical evidence from an emerging economy context.
Keywords: financial technology; deposit money banks; ATM; point of sale; internet banking; Nigeria; bank performance; cashless policy.
1. Introduction
The organisation, functioning, and competition of banking systems worldwide have been significantly transformed by the rapid proliferation and emergence of financial technology (FinTech). FinTech encompasses a diverse array of technological innovations that facilitate financial services, including automated payment systems, mobile banking platforms, internet-based financial services, and electronic payment channels (Lee and Shin, 2018; Gai et al., 2018). The cashless policy implemented by the Central Bank of Nigeria (CBN) in 2011 has provided official impetus to the use of FinTech in the banking industry in Nigeria. This policy actively promotes the use of electronic payment systems as a means of modernising the national payments infrastructure, lowering transaction costs, and expanding financial inclusion (Itah and Emmanuel, 2014; Okoye et al., 2017). Recent empirical studies have further emphasized the increasing role of digital financial services in improving banking efficiency, financial inclusion, and competitiveness in emerging economies (Ozili, 2023; Frost et al., 2020).
In Nigeria, deposit money banks (DMBs) have responded to this digital transformation by establishing Automated Teller Machines (ATMs), Point of Sale (POS) terminals, and Internet Banking (INB) platforms as the primary points of interaction for technology-enabled financial services (Jagtiani & Lemieux, 2018). The nature of digital banking operations in Nigeria is determined by the three FinTech channels, each of which offers a distinctive set of service features and has a distinct cost base, adoption rates, and profitability consequences. Although the theoretical argument in favour of FinTech adoption is compelling, including a reduction in overhead expenses, an increase in the number of customers, and improved transaction throughput, empirical data on the financial performance of banks as a result of these channels is inconclusive and situation-specific (Kayed et al., 2024; Akhisar et al., 2015).
The anticipated profitability returns of FinTech investment are not evenly distributed among all channels, which is one of the emergent issues in the Nigerian banking literature. Heterogeneous performance results are the result of high ATM maintenance expenses and infrastructure failures, ongoing cybersecurity threats that impede the adoption of internet banking, and irregular growth of POS infrastructure (Ediagbonya and Tioluwani, 2022; Alawsi, 2024). These constraints suggest that the relationship between the financial performance of banks and the adoption of FinTech is not linear. Therefore, a more nuanced, channel-specific empirical assessment is warranted.
Empirical research on the concomitant impact of ATM, POS, and INB on the profitability of Nigerian DMB over the recent timeframe 2015-2024 is scarce, despite the growing body of literature on FinTech and bank performance. In the past, research has tended to focus on a smaller number of FinTech channels, limited data windows, or proxies that do not accurately represent the unique dynamics of individual channels. Additionally, the substantial expansion of POS infrastructure since 2020 and the subsequent rise in the adoption of digital payments post-COVID can be interpreted as a structural shift that has not been extensively examined in the scholarly literature.
This study addresses this lacuna by empirically examining the impact of ATM transactions, POS transactions, and INB services on the ROA of five listed Nigerian DMBs during the 2015-2024 period. In particular, the research endeavours to ascertain the following: (i) the influence of ATM transactions on the financial performance of DMB; (ii) the influence of POS transactions on the financial performance of DMB; and (iii) the influence of internet banking on the financial performance of DMB. The investigation is based on three null hypotheses: H01 - There is no significant relationship between ATM and DMBs performance; H02 - There is no significant relationship between POS and DMBs performance; and H03 - There is no significant relationship between INB and DMBs performance. The study provides powerful and current empirical evidence that can be incorporated into the academic literature and the practical considerations of bank managers and financial regulators by utilising panel regression, unit root tests, Granger causality tests, and cross-sectional dependence diagnostics.
2. Literature Review

2.0.1 Literature Search Methodology

The literature for this study was obtained through a systematic search of the major databases such as Scopus, Web of Science, Google Scholar, and ScienceDirect. Search terms included "FinTech", "digital banking", "ATM", "POS", "internet banking", "bank performance" and "Nigeria". The research examined peer-reviewed journal articles, institutional reports and working papers from 2015 to 2025, with a focus on recent empirical evidence (post-2020) for currency. The inclusion criteria included studies that analysed the impact of financial technology on bank performance, while studies not related to financial services or lacking empirical data were excluded.
2.1 Conceptual Background
2.1.1 Financial Technology in Banking
Financial technology is the integration of digital tools and innovations with financial services to enhance the quality, accessibility, and efficiency of services. FinTech, which encompasses electronic payments, mobile banking, and artificial intelligence-based platforms, is a revolutionary phenomenon that is altering the manner in which financial institutions interact with their clients and conduct business, as per Lee and Shin (2018). The implementation of FinTech in Nigerian banking has been concentrated on three channels: ATMs, POS terminals, and internet banking platforms. These channels are a component of digital service infrastructure that directly influences cost structures and revenue capacity.
The initial FinTech channel to be mass-implemented in Nigeria, ATMs provide 24-hour access to currency and regular banking operations without the necessity of visiting branch offices. The retail and commercial payment landscape has been transformed by the exponential increase in POS terminals, which has been facilitated by the CBN's cashless policy. Customers can access banking services remotely through web portals and mobile applications on internet banking sites. Banks' profitability is believed to be influenced by the volumes of transactions, cost of operations, and customer acquisition of all three channels (Akhisar et al., 2015; Okoye et al., 2017).
2.1.2 Financial Performance and Return on Assets.
Profitability ratios are frequently employed to evaluate the financial performance of the banking sector, as they serve as an indicator of the efficiency with which its asset base is employed to generate revenue. Return on Assets (ROA) is a widely used metric that is calculated by dividing net income by total assets. It is a size-neutral measure of institutional performance that is used to compare institutions and reflects the overall efficiency of asset use (Kayed et al, 2024). The adoption of FinTech has consistently been identified as a factor in the improvement of ROA, as it has been found to be an indicator of appropriate resource utilisation and a factor in the reduction of costs and diversification of income (Cheng et al., 2020; Ozili, 2018).
2.2 Theoretical Framework
2.2.1 Technology Acceptance Model (TAM)
The banking sector's financial intermediation and competition have been substantially altered by the rapid growth of FinTech (Goldstein et al., 2019). The Technology Acceptance Model, developed by Davis (1989), posits that the process of technology adoption is influenced by two primary perceptions: Perceived Usefulness (PU) and Perceived Ease of Use (PEOU). These images have an impact on the attitudes of users, their intentions to conduct in a specific manner, and their actual use of technology. The adoption rates of ATMs, POS terminals, and internet banking are determined by the degree to which consumers find them convenient and helpful. This, in turn, influences the volumes of transactions and profitability. Consequently, TAM is a critical component of this research. An increase in adoption will lead to a decrease in the cost per unit of processing, an increase in the bank's ROA, and an increase in transaction throughput. TAM also serves as a strategic aid for bank management in the implementation and modernisation of digital infrastructure (Jünger and Mietzner, 2020).
2.2.2 Diffusion of Innovation Theory (DOI)
Rogers (1962) devised the Diffusion of Innovation Theory, an original theory that explains the gradual diffusion of new technologies within a social system. This process is characterised by the knowledge, persuasion, decision, implementation, and confirmation stages. Adoption rates are influenced by a variety of factors, including compatibility, relative advantage, complexity, trialability, and observability (Lashitew et al., 2019). DOI is employed to characterise the disproportionate adoption pattern in the Nigerian banking environment, where the rate of adoption is influenced by the perceived risk, digital literacy, and infrastructure reliability. Banks that accelerate the diffusion of FinTech channels are more likely to achieve performance improvements before their competitors.
2.3 Empirical Review
The context-specificity of the adoption of digital financial services is evidenced by the diverse results of empirical studies on the performance of banks and FinTech. Jünger and Mietzner (2020) found that ATM services are widely used in developed markets; however, the high infrastructural expenses prevent them from generating the corresponding profitability. Akhisar et al. (2015) found that electronic banking innovations generally enhance the performance of institutions; however, the role of traditional ATM channels is less significant in comparison to more integrated digital services. ATMs in Nigeria have been observed to enhance the availability of services (Okoye et al., 2017; Aduaka & Awolusi, 2020). However, they have a negligible effect on profitability as a result of maintenance and network reliability issues.
In general, research on the channels of point-of-sale transactions has been more optimistic. Oluseye (2023) demonstrated that the implementation of point-of-sale (POS) systems in Nigeria has a beneficial effect on customer satisfaction and generates fee revenue, which has direct profitability implications. Kayed et al. (2024) confirmed that the performance of institutions in Jordan was significantly improved by the adoption of FinTech, including POS infrastructure, with cashless payment systems serving as a significant growth driver. These findings correspond with the relevance of point-of-sale systems in Nigeria's contactless policy.
The results of research on internet banking have been inconsistent. According to Chen and Yuan (2021), the implementation of internet banking has the potential to considerably increase the customer base and reduce costs, thereby positively impacting profitability. Nevertheless, Cappa et al. (2021) cautioned that the advantages of internet banking may be counterbalanced by operational risks and adoption barriers in environments with low digital literacy and cybersecurity threats. Gai et al. (2018) also reported that the returns of FinTech are contingent upon the quality of the underlying digital infrastructure, which remains a constraining constraint in the sub-Saharan African economies. Singer et al. (2013) confirmed that financial inclusion and stability are improved by digital financial services in the presence of robust regulatory and trust frameworks.
Alawsi (2024) demonstrated that the traditional banking intermediation can be disrupted by the use of big data-driven FinTech platforms, while (Ediagbonya and Tioluwani 2022; Eze et al., 2022) affirmed that cybersecurity issues and a lack of infrastructure are major limiting factors to the adoption of internet banking in Nigeria. Philippon (2019) provided macroeconomic evidence that FinTech reduces the cost of financial intermediation; however, it should be regulated. Cheng et al. (2020) have shown that the performance of institutions is improved when FinTech is adopted widely and the infrastructure is stable, a factor that has not yet been achieved in Nigeria. The present study is supported by the empirical literature, which suggests that the influence of FinTech on the performance of banks is mediated by channels and context. 
Recent empirical research has also confirmed the changing dynamics of FinTech and bank performance. For example, Ozili (2023) shows the increasing role of digital financial services in enhancing financial inclusion and bank efficiency in emerging markets. Likewise, Frost et al. (2020) show that digital payment innovations and mobile banking are emerging as the key drivers of financial sector growth, especially in developing countries. Infante et al. (2024) also highlights that although FinTech enhances efficiency, it requires supportive regulation, digital infrastructure and consumer acceptance. These studies highlight the need for institutional support and digital readiness to leverage FinTech opportunities.
3. Methodology
3.1 Research Design and Data
This ex-post facto research design is appropriate for the analysis of historical secondary data without the need to control the variables of the study. Zenith Bank Plc, Access Bank Plc, United Bank for Africa (UBA) Plc, First City Monument Bank (FCMB) Plc, and Ecobank Nigeria Plc were selected for the study, which will have complete access to data during the 2015-2024 study period. The purposive sampling methodology was employed due to the fact that these five banks consistently submitted disaggregated FinTech transaction data throughout the entire study period, resulting in a balanced cohort of 50 observations (5 banks x 10 years). Secondary data were extracted from the annual reports of the institutions and supplemented with transaction data from the Nigeria Inter-Bank Settlement System (NIBSS) and CBN Statistical Bulletin (CBN, 2023; NIBSS, 2024; NGX, 2024).
3.2 Variable Measurement
The dependent variable is Return on Assets (ROA), which is calculated as the ratio of net income to total assets (as a percentage). ROA is a standardised metric that measures the profitability of banks of varying sizes and serves as an indicator of the overall efficacy of asset utilisation. This metric is directly linked to the advantages of FinTech adoption. Three independent variables are used to proxy FinTech adoption: (i) the total volume of ATM transactions (thousands of units) per bank per year, which measures the extent of cash-related digital service delivery; (ii) the total value of POS transactions (millions of naira) processed per bank per year, which measures the extent of cashless retail payment adoption; and (iii) the number of active internet banking users (INB). Variable measurement is summarised in Table 1.
Table 1. Variable Measurement
	Variable
	Type
	Proxy
	Measurement

	Return on Assets (ROA)
	Dependent
	ROA
	Net Income / Total Assets (%)

	ATM Transactions (ATM)
	Independent
	ATM Volume
	Total ATM transaction volume (000 units per annum)

	POS Transactions (POS)
	Independent
	POS Value
	Total POS transaction value (NGN millions per annum)

	Internet Banking (INB)
	Independent
	Active INB Users
	Active internet banking users (000 per annum)


Source: Author's compilation (2025)
3.3 Model Specification
The panel regression model is specified as:

Where ROAit is the Return on Assets of bank i in year t, ATMit is the volume of ATM transactions, POSit is the value of POS transactions, INBit is the number of active internet banking users, B0 is the intercept, B1, B2, and B3 are the coefficients of the independent variables, and eit is the error term. This model specification adheres to the panel regression framework that has been implemented in FinTech-performance studies in the Nigerian banking literature (Okoye et al., 2017; Kayed et al., 2024).
3.4 Method of Data Analysis
EViews 13 was employed to analyse the data. The analysis process consisted of the following: (i) descriptive statistics to examine the distribution of variables; (ii) Pearson correlation analysis to assess relationships and detect multicollinearity; (iii) panel unit root tests, including Levin-Lin-Chu (LLC), Im-Pesaran-Shin (IPS), ADF-Fisher, and Hadri tests, to determine stationarity; (iv) Panel Least Squares regression estimation; (v) cross-sectional dependence tests; and (vi) Granger causality analysis to examine directional relationships among variables.
4. Results and Discussion
4.1 Data Presentation
Table 2 provides the raw panel data of all five sampled banks during the study period (2015-2024) in terms of annual ROA (percent), ATM transaction volume (000 units), POS transaction value (NGN millions), and active INB users (000).
Table 2. Raw Panel Data: Sampled Banks, 2015-2024
	Bank
	Year
	ROA (%)
	ATM (000 units)
	POS (NGN million)
	INB (000 users)

	Zenith Bank
	2015
	2.72
	1,891
	50,000
	10

	Zenith Bank
	2016
	2.96
	1,891
	80,000
	15

	Zenith Bank
	2017
	3.44
	2,009
	120,000
	22

	Zenith Bank
	2018
	3.35
	2,044
	160,000
	30

	Zenith Bank
	2019
	3.40
	2,044
	180,000
	42

	Zenith Bank
	2020
	3.11
	2,044
	200,000
	130

	Zenith Bank
	2021
	2.73
	2,086
	215,000
	170

	Zenith Bank
	2022
	2.06
	2,108
	233,024
	180

	Zenith Bank
	2023
	4.15
	2,102
	414,192
	200

	Zenith Bank
	2024
	4.10
	2,134
	475,524
	215

	Access Bank
	2015
	2.81
	1,800
	1,000
	8

	Access Bank
	2016
	2.35
	1,854
	4,000
	12

	Access Bank
	2017
	1.63
	1,928
	16,000
	18

	Access Bank
	2018
	2.10
	2,024
	30,000
	25

	Access Bank
	2019
	1.61
	3,224
	50,000
	35

	Access Bank
	2020
	1.34
	3,288
	66,000
	100

	Access Bank
	2021
	1.57
	3,321
	75,000
	140

	Access Bank
	2022
	1.17
	3,321
	86,000
	160

	Access Bank
	2023
	2.97
	3,288
	120,000
	180

	Access Bank
	2024
	1.88
	3,255
	248,000
	200

	UBA
	2015
	2.16
	2,000
	5,000
	6

	UBA
	2016
	2.31
	2,100
	15,000
	9

	UBA
	2017
	2.08
	2,205
	30,000
	14

	UBA
	2018
	1.76
	2,315
	60,000
	20

	UBA
	2019
	1.70
	2,431
	80,000
	30

	UBA
	2020
	1.71
	2,675
	100,000
	90

	UBA
	2021
	1.46
	2,648
	110,000
	120

	UBA
	2022
	1.76
	2,622
	120,000
	140

	UBA
	2023
	3.86
	2,491
	130,000
	155

	UBA
	2024
	3.01
	2,366
	150,000
	175

	FCMB
	2015
	0.41
	450
	1,000
	3

	FCMB
	2016
	1.23
	500
	2,500
	5

	FCMB
	2017
	0.80
	550
	5,000
	8

	FCMB
	2018
	1.14
	600
	8,000
	12

	FCMB
	2019
	1.12
	650
	12,000
	20

	FCMB
	2020
	1.05
	630
	15,000
	50

	FCMB
	2021
	0.92
	575
	18,000
	65

	FCMB
	2022
	1.14
	560
	20,000
	75

	FCMB
	2023
	2.51
	550
	25,000
	85

	FCMB
	2024
	1.28
	540
	28,000
	95

	Ecobank Nigeria
	2015
	0.47
	1,700
	5,000
	4

	Ecobank Nigeria
	2016
	-0.92
	1,800
	8,000
	7

	Ecobank Nigeria
	2017
	1.06
	1,900
	10,000
	12

	Ecobank Nigeria
	2018
	1.46
	1,950
	12,000
	18

	Ecobank Nigeria
	2019
	1.17
	2,000
	20,000
	28

	Ecobank Nigeria
	2020
	0.34
	2,020
	21,500
	80

	Ecobank Nigeria
	2021
	1.33
	2,040
	22,000
	110

	Ecobank Nigeria
	2022
	1.27
	2,030
	30,000
	130

	Ecobank Nigeria
	2023
	1.42
	2,000
	25,000
	150

	Ecobank Nigeria
	2024
	1.76
	1,980
	25,000
	170


Source: Author's compilation from bank annual reports, NIBSS, and CBN Statistical Bulletin (2025)
4.2 Descriptive Statistics
The descriptive statistics of 50 observations are presented in Table 3. The profitability of 1.884% is moderate, with a minimum of -0.920% (Ecobank 2016) and a maximum of 4.150% (Zenith Bank 2023). Significant cross-sectional and time-series variability is suggested by the standard deviation of 1.035. The standard deviation of 816.39 indicates a difference between lesser banks, such as FCMB, with a minimum of 450 units and larger banks, such as Access Bank, with a maximum of 3,321 units. The average volume of ATMs was 1,930.68 thousand units. The POS transaction values are the most variable (mean: NGN 78,734.80 million; Standard Deviation: NGN 101,012.9 million). This is a direct consequence of the significant increase in contactless payments, particularly in Zenith Bank, which reported NGN 475,524 million in 2024, compared to NGN 50,000 million in 2015. The variability (Std. Dev. = 68.23) was primarily due to the acceleration in the enrolment of internet banking in all sampled banks in 2020, with an average of 75.56 thousand active INB users per bank per year. The use of parametric estimation is justified by the fact that ROA, ATM, and INB are nearly normally distributed at the 5% level, while only POS is substantially non-normally distributed (P <.001) according to the Jarque-Braune normality test.
Table 3. Descriptive Statistics
	Statistic
	ROA (%)
	ATM (000 units)
	POS (NGN million)
	INB (000 users)

	Mean
	1.8844
	1930.680
	78734.80
	75.5600

	Median
	1.7050
	2022.000
	30000.00
	46.0000

	Maximum
	4.1500
	3321.000
	475524.0
	215.000

	Minimum
	-0.9200
	450.0000
	1000.000
	3.00000

	Std. Dev.
	1.0349
	816.3888
	101012.9
	68.2337

	Skewness
	0.1926
	-0.3560
	2.1599
	0.5474

	Kurtosis
	3.1166
	2.6613
	8.0181
	1.8123

	Jarque-Bera
	0.3375
	1.2953
	91.338
	5.4360

	Probability
	.845
	.523
	< .001
	.066

	Observations
	50
	50
	50
	50


Source: Author's computation using EViews 13 (2025)
4.3 Correlation Analysis
Table 4 represents the Pearson correlation matrix. ROA is positively correlated with all three FinTech proxies: ATM (r = 0.284), POS (r = 0.666), and INB (r = 0.350), with POS exhibiting the strongest correlation. Moderate correlations exist between POS and INB (r = 0.678) and between ATM and INB (r = 0.436), but they do not exceed the 0.80 threshold that would indicate problematic multicollinearity. This supports the validity of jointly estimating the three channels in a single regression model.
Table 4. Correlation Matrix
	Variable
	ROA
	ATM
	POS
	INB

	ROA
	1.0000
	
	
	

	ATM
	0.2838
	1.0000
	
	

	POS
	0.6664
	0.3600
	1.0000
	

	INB
	0.3505
	0.4360
	0.6778
	1.0000


Source: Author's computation using EViews 13 (2025)
4.4 Unit Root Tests
Table 5 displays the results of the panel unit root test. The Hadri test indicates that all four series have significant statistics, indicating that the four variables, ROA, ATM, POS, and INB, are all at the stationary level I(0). The absence of a need for differencing prior to estimation and the high level of Hadri statistics, as well as the generally supportive LLC, IPS, and ADF-Fisher outcomes, confirm that Panel Least Squares regression is suitable without the risk of spurious outcomes.
Table 5. Panel Unit Root Test Results
	Variable
	LLC (p-value)
	IPS (p-value)
	ADF-Fisher (p-value)
	Hadri (p-value)
	Order
	Decision

	ROA
	0.6210
	0.1095
	0.0715
	0.0084
	I(0)
	Stationary

	ATM
	0.0000
	0.0943
	0.0724
	0.0008
	I(0)
	Stationary

	POS
	0.6909
	0.9941
	0.9942
	0.0000
	I(0)
	Stationary

	INB
	0.7027
	0.9825
	0.9997
	0.0001
	I(0)
	Stationary


Source: Author's computation using EViews 13 (2025). Decision based on Hadri test as the preferred criterion for this panel configuration.
4.5 Regression Results
The Panel Least Squares regression estimates of equation (1) are presented in Table 6. The overall model is statistically significant (F = 13.655, P <.001), with an R-squared of 0.471. This indicates that ATM, POS, and INB jointly account for 47% of the variation in ROA across the sampled institutions in 2015-2024. The model's robustness is confirmed by an adjusted R-squared of 0.437, which penalises the predictors. The annual panel data exhibits moderate autocorrelation, as evidenced by the Durbin-Watson value of 1.117. This autocorrelation is effectively addressed by the panel structure of the estimation.
The hypothesis H01 is accepted, as ATM transaction volumes do not substantially predict ROA, as evidenced by the positive but statistically insignificant coefficient (0.000126, P =.41). The rejection of H02 and the conclusion that bank profitability is strongly correlated with higher POS transaction values are the result of the largest and most significant effect (coefficient = 8.01E-06, P <.001). The adoption of internet banking has not yet produced significant profitability benefits to the sampled institutions, as evidenced by the negative and non-significant coefficient (-0.003377, P =.15) of INB. Consequently, H03 is accepted.
Table 6. Panel Least Squares Regression Results (Dependent Variable: ROA)
	Variable
	Coefficient
	Std. Error
	t-Statistic
	P-value
	Decision on H0

	C (Constant)
	1.2654
	0.2853
	4.4360
	< .001
	--

	ATM
	0.000126
	0.000152
	0.8316
	.41
	Accept H01

	POS
	8.01E-06
	1.50E-06
	5.3330
	< .001
	Reject H02

	INB
	-0.003377
	0.002304
	-1.4655
	.15
	Accept H03

	R-squared
	0.4711
	
	
	
	

	Adjusted R-squared
	0.4366
	
	
	
	

	F-statistic
	13.6555
	
	Prob(F)
	< .001
	

	Durbin-Watson stat
	1.1174
	
	
	
	


Source: Author's computation using EViews 13 (2025). Method: Panel Least Squares. Sample: 2015-2024. Cross-sections: 5. Total observations: 50.
4.6 Cross-Sectional Dependence Test
Table 7 contains the findings of the cross-sectional dependence test. The Breusch-Pagan LM (P =.040) and Pesaran Scaled LM (P =.044) tests indicate that there is a plausible possibility of cross-sectional correlation between bank units. However, the Pesaran CD test, which is theoretically desirable when N and T are of similar magnitude (N = 5, T = 10) yields a p-value of 0.618, which is not statistically significant. The reliability of the regression estimates is justified by the presumed validity of the independence assumption among panel units, which is a desirable criterion.
Table 7. Cross-Sectional Dependence Test Results
	Test
	Statistic
	d.f.
	P-value
	Decision

	Breusch-Pagan LM
	19.015
	10
	.040
	Possible dependence

	Pesaran Scaled LM
	2.016
	--
	.044
	Possible dependence

	Pesaran CD (preferred)
	0.499
	--
	.618
	No significant dependence


Source: Author's computation using EViews 13 (2025). Null hypothesis: No cross-section dependence in residuals.
4.7 Granger Causality Tests
Table 8 displays the pairwise Granger causality at a latency length of 2. It is evident that the profitability of the bank is not causally related to the activity of ATM (P =.224) or vice versa, as ATM is not Granger-caused by ROA. Granger-causes ROA (P =.004), indicating a statistically significant unidirectional causal flow between POS transaction activity and bank financial performance. Despite the negligible contemporaneous regression effect, INB Granger results in ROA (P =.008), establishing a causal direction from internet banking adoption to future ROA. The immediate profitability of INB is negated by the immediate cost burden, which is a critical difference. However, its causal predictive power is a sign of latent potential that will be realised as adoption barriers are progressively eliminated.
Table 8. Pairwise Granger Causality Test Results
	Null Hypothesis
	Obs.
	F-Statistic
	P-value
	Decision

	ATM does not Granger-cause ROA
	40
	1.5627
	.224
	Do not reject

	ROA does not Granger-cause ATM
	40
	0.0271
	.973
	Do not reject

	POS does not Granger-cause ROA
	40
	6.5641
	.004
	Reject POS causes ROA

	ROA does not Granger-cause POS
	40
	0.0408
	.960
	Do not reject

	INB does not Granger-cause ROA
	40
	5.5207
	.008
	Reject INB causes ROA

	ROA does not Granger-cause INB
	40
	0.9589
	.393
	Do not reject


Source: Author's computation using EViews 13 (2025). Lag length = 2.
4.8 Discussion of Findings
4.8.1 ATM Transactions and Financial Performance
The acceptance of H01, which posits a positive but statistically insignificant relationship between ROA and ATM transactions (coefficient = 0.000126, P =.41), suggests that while ATMs remain a fundamental component of retail banking services in Nigeria, they do not significantly contribute to profitability. This discovery is consistent with Akhisar et al. (2015), who found that conventional ATM channels have a lesser impact on the performance of banks than more integrated digital services. Additionally, it is consistent with Okoye et al. (2017), who attributed the low profitability effect of Nigerian ATMs to high maintenance costs, frequent downtime, and network infrastructure issues. The conclusion that ATMs have evolved into a customer service utility that does not generate proportional returns in terms of profitability is substantiated by the Granger causality finding, which indicates that there is no causal relationship between the ATM activity and the ROA in both directions. Therefore, it is recommended that banks consider ATM investment as a customer retention necessity rather than a primary profit generator. They should concentrate on cost efficiency gains, the deployment of solar-powered ATMs to address the issue of power supply, and proactive fraud control.
4.8.2 POS Transactions and Financial Performance
POS transactions have the most significant and statistically significant positive impact on bank profitability (coefficient = 8.01E-06, P <.001), which rejects H02 and designates POS as the most significant FinTech performance driver among Nigerian DMBs. The unidirectional Granger causality between POS and ROA (P =.004), which suggests a causal relationship between financial performance and POS adoption, supports this result. The profitability of POS adoption in Nigeria was reported by Oluseye (2023), and Kayed et al. (2024) found that cashless payment systems had significant positive impacts on the performance of institutions in developing markets. These findings are consistent with these findings. The structural congruence between the CBN cashless policy and the POS growth is a manifestation of the high POS effect, which has continued to encourage merchant and consumer adoption in both urban and semi-urban regions (Ese James & Elizabeth Eloho, 2020). The data confirms this structural change: the value of POS transactions in the five sampled institutions increased from approximately NGN 62,000 million in 2015 to over NGN 951,524 million in 2024, a more than 15-fold increase. Banks should prioritise the maintenance and improvement of this profitability channel by investing in POS infrastructure, implementing merchant acquisition programmes, reducing settlement delays, and improving transaction security.
4.8.3 Internet Banking and Financial Performance
The negative and non-significant coefficient of INB (-0.003377, P =.15) accepting H03 demonstrates that internet banking has not yet yielded quantifiable profitability benefits to Nigerian DMBs. This result is in accordance with Cappa et al. (2021), who warned that the benefits of FinTech are contingent upon the quality of cybersecurity infrastructure and digital literacy, as well as Ediagbonya and Tioluwani (2022), who identified cybersecurity challenges and infrastructure deficits as significant obstacles to the adoption of internet banking in Nigeria. The negative coefficient may suggest that the total cost of cybersecurity investments, platform maintenance, and customer acquisition costs has not yet been recovered by the revenue generated by INB services. However, the Granger causality discovery that INB Granger-causes ROA (P =.008) is accompanied by a critical qualification: despite the fact that INB does not currently enhance contemporaneous profitability, it possesses a significant amount of predictive power with respect to future bank performance. This prospective indicator, which is consistent with Singer et al. (2013) and Cheng et al. (2020), suggests that internet banking is not unprofitable, but rather latent. Banks are positioning themselves to reap performance benefits in the future by investing in digital literacy initiatives, well-developed cybersecurity infrastructure, and user-friendly INB platforms, which eliminate obstacles to adoption.
5. Conclusion
This study has examined the financial performance of five listed Nigerian deposit money institutions (Zenith Bank, Access Bank, UBA, FCMB, and Ecobank Nigeria) in the years 2015-2024 in relation to three critical FinTech channels: ATM transactions, POS transactions, and internet banking. The study employed panel data techniques, including Granger causality tests, unit root tests, cross-sectional dependence diagnostics, and Panel Least Squares regression, to produce substantial and channel-specific empirical findings regarding the FinTech-performance nexus in Nigerian banking. 

The results indicate that the three FinTech channels under consideration have apparent disparate performance implications. The strongest and most stable determinant of bank profitability is POS, which has a significant positive impact on ROA and a unidirectional Granger causality. This observation suggests that there is a robust structural congruence between the CBN cashless policy requirement and the POS development. The statistical insignificance of the positive correlation between ROA and ATM transactions indicates that ATMs are primarily employed as customer service tools without any corresponding financial performance. Although internet banking has a negligible and contemporaneous effect on ROA, the Granger causality result suggests that it has the potential to predict future performance, provided that it can surmount the challenges of low digital literacy, cybersecurity threats, and infrastructural shortages.
These results have significant practical implications. To bank managers, it is the strategic priority to maintain and extend the investment in POS infrastructure such as merchant acquisition, settlement efficiency and transaction security. The operations of the ATM are to be handled with the main aim of cost efficiency. Internet banking should be strategically invested in cybersecurity, digital literacy initiatives, and customer trust-building over the long term to realize its untapped profitability potential. To policymakers and regulators, the evidence would be to further strengthen the cashless policy framework and specific investment in broadband connectivity and cybersecurity architecture that would lower the barriers to adoption that is currently limiting internet banking contribution to bank performance.
The research recognizes a number of limitations that give future research directions. The sample is also limited to five listed banks, which may not be generalizable to the wider banking industry in Nigeria. The performance proxy was only ROA; future research should include the analysis of Return on Equity, Net Interest Margin, and cost-to-income ratios. The number of FinTech channels analyzed was only three; mobile banking, USSD banking, and agency banking are significant emerging channels that should be empirically considered separately. Future studies should also contrast pre-COVID and post-COVID FinTech adoption dynamics and implement multi-country comparative frameworks to identify Nigeria-specific results and general sub-Saharan African trends.
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