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ABSTRACT

This study aims to examine the barriers that hinder effective digital banking service delivery in Nigerian commercial banks from the customers’ perspective, focusing on their influence on perceived usefulness and ease of use. A quantitative survey design was employed, targeting 400 active users of mobile applications, internet banking, USSD, and POS services, with 395 valid responses analyzed using SPSS and SmartPLS. The study adopted the Technology Acceptance Model (TAM) as its framework, with barriers conceptualized across five dimensions: reliability, security, cost, infrastructure, and support. Descriptive results revealed widespread challenges, including frequent transaction failures, poor network connectivity, high charges, fraud risks, and delayed redress mechanisms, despite customers acknowledging digital banking as convenient and efficient. Structural Equation Modeling showed that customer-perceived barriers significantly and negatively affect both perceived usefulness (β = –0.52, P < .001) and perceived ease of use (β = –0.59, P < .001), with large effect sizes and meaningful predictive relevance. The findings highlight that while customers appreciate the potential of digital banking, persistent infrastructural, financial, and trust-related obstacles undermine their experience. The study concludes that improving service reliability, reducing transaction costs, enhancing security frameworks, and strengthening customer support are essential to fostering trust, satisfaction, and sustainable digital financial inclusion in Nigeria.
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1.1 INTRODUCTION
Digital banking has become a central feature of the modern financial services landscape. Around the world, banks have shifted from largely branch-based operations to platforms offering online, mobile, and electronic services (Murrar et al., 2024; Ranjan, 2024). In developed economies this shift is driven by customer expectations for convenience and speed, along with competition and regulatory encouragement (Sakar et al., 2025). In developing economies, digital banking is often seen to expand financial inclusion, reduce costs, and increase the reach of formal banking (Odu, 2021; Tran et al., 2023). The functions of digital banking are diverse. They include account information access, fund transfers, bill payments, loan applications, and customer service requests online (Murrar et al., 2024). For banks, digital channels are intended to reduce transaction costs, improve operational efficiency, reach unbanked or under-banked populations, gather data for risk management and personalization, and improve competitive positioning (Awoniyi, 2022). From the customer side, digital banking offers potential benefits such as convenience, 24-hour access, reduced need for physical travel, greater speed of transactions, transparency, and lower fees (Anyanwu et al. 2017).
In Africa, the adoption of digital banking services has accelerated in recent years. Many countries are seeing rapid growth in mobile banking, internet banking, and other digital payment platforms (Vuong et al., 2025). The growing penetration of smartphones, improvements in internet connectivity, and regulatory reforms have enabled this growth (Ranjan, 2024; Rajuroy and Emmanuel, 2025). However, despite growing adoption, customers in many African countries continue to face challenges such as unreliable infrastructure, concerns about security, and usability issues (Adeniran et al., 2022; Eyo-Udo et al., 2025; Jubril et al., 2024). In Nigeria, digital banking has experienced substantial growth (Awoniyi, 2022). Banks increasingly provide services like mobile banking apps, online transfers, USSD-based banking, and digital payments. Studies in Nigeria show that perceived usefulness, ease of use, security, and regulation are significant determinants of adoption of digital banking services (Awoniyi, 2022). For example, Anyanwu et al. (2017) found that trust, perceived ease of use, cost, and risk strongly influence customers’ willingness to adopt mobile banking. Further, studies identified security concerns, cultural/religious factors, and customers’ learning overtime as obstacles in accepting online banking (Agwu et al., 2015; Ama et al., 2024). Although there is a growing body of literature on Nigeria’s digital banking sector, much of it addresses adoption and usage from the perspective of banks, or focuses on regulatory, technical, or employee-side issues. Fewer studies focus primarily on the barriers as experienced by customers in everyday use. This leaves a gap in understanding which obstacles are most salient from the customer perspective and how they differ by customer segment, location, or digital readiness. This study seeks to fill that gap by assessing the barriers to effective digital banking service delivery in Nigerian commercial banks from customers’ perspective.
1.2 RESEARCH QUESTIONS
i. What barriers do customers encounter in the use of digital banking services in Nigerian commercial banks?
ii. How do customer-perceived barriers affect the perceived usefulness of digital banking services in Nigeria?
iii. How do customer-perceived barriers affect the perceived ease of use of digital banking services in Nigeria?
1.3 RESEARCH HYPOTHESES
H01: Customer-perceived barriers have a significant effect on customers’ perceived usefulness of digital banking services in Nigeria.
H02: Customer-perceived barriers have a significant effect on customers’ perceived ease of use of digital banking services in Nigeria.
2.0 LITERATURE REVIEW
2.1 Digital Banking Services
Digital banking services refer to the delivery of financial services through digital platforms such as mobile applications, internet banking portals, automated teller machines (ATMs), and USSD codes, without the need for physical interaction at bank branches (Yacoubian, 2025). It involves the integration of technology into traditional banking processes to provide customers with access to account information, fund transfers, bill payments, loan applications, investment options, and customer service in a more convenient and efficient manner (Awoniyi, 2022; Wadesango & Magaya, 2020). The origins of digital banking can be traced to the introduction of ATMs in the 1960s, which marked the first attempt to provide banking services outside physical branches (Kitsios et al., 2021; Odu, 2021). The development of internet banking in the 1990s further expanded digital financial services by allowing customers to perform transactions online, while the growth of mobile phones in the 2000s gave rise to mobile banking and other innovative channels (Willer, 2024). Today, digital banking represents a fundamental transformation in the way banks operate, providing not only cost efficiency and wider outreach for financial institutions but also improved accessibility, convenience, and flexibility for customers (Ezeocha, 2024). Its evolution reflects broader technological advancements and changing customer expectations, which continue to drive innovation in the banking sector globally.
2.2 Theoretical Framework
This study is underpinned by the Technology Acceptance Model (TAM), originally proposed by Davis (1989) to explain individuals’ acceptance and use of new technologies. TAM has become one of the most widely applied models in information systems research due to its ability to predict technology adoption behavior across diverse contexts (Schorr, 2023; Wang et al., 2023). The model posits that two primary factors (perceived usefulness (PU) and perceived ease of use (PEOU)) determine users’ attitudes toward a technology, which in turn influence their behavioral intention to use it and ultimately their actual usage (Davis, 1989). Perceived usefulness refers to the degree to which an individual believes that using a particular technology will enhance their performance, while perceived ease of use relates to the extent to which a person perceives a system as free of effort (Davis, 1989).
In the banking sector, TAM has been employed to explain why customers adopt or reject innovations such as internet banking, mobile applications, and USSD platforms. Research has shown that when customers perceive digital banking channels as useful for saving time, reducing transaction costs, and providing convenient access to services, they are more likely to adopt and continuously use them (Awoniyi, 2022; Lateef & Ananwude, 2024; Li et al., 2023). Similarly, if platforms are user-friendly and require minimal effort to navigate, customers tend to express positive attitudes and greater willingness to engage with them (Abbasi et al., 2024; Adegoke et al., 2015). 
The relevance of TAM to this study lies in its ability to frame customers’ experiences not only in terms of adoption but also in relation to the barriers they encounter in effective service delivery. While PU and PEOU remain central constructs, digital banking in Nigeria is shaped by contextual challenges such as frequent service downtime, network instability, and fears of fraud, which may reduce perceptions of usefulness and ease of use (Ololade & Ogbeide, 2017). Furthermore, external variables such as trust, cost of transactions, and digital literacy, which TAM acknowledges as factors that influence PU and PEOU, are particularly salient in the Nigerian environment.
[image: ]
Fig 1: Theoretical Model of the Study; Adapted from TAM framework
2.3 Empirical Review
Evidence on digital banking from the Nigerian customer’s perspective has grown, but it is uneven in scope and method. Using text mining on 37,460 app-store reviews for 22 Nigerian bank apps, Omotosho (2021) found that reliability issues, failed transactions, and slow problem resolution were the strongest negative drivers of user ratings, while ease of use and speed were the main positives; the study demonstrates how operational stability shapes perceived service quality at scale. Survey evidence also links adoption and service experience. Kyari and Al Hudithi (2022) surveyed retail customers and, using factor analysis and regression, reported that relative advantage and compatibility significantly predict mobile banking adoption in Nigeria, while complexity dampens intention to use. Focusing on internet banking quality in Nigerian service settings, Ighomereho et al. (2022) examined e-service quality using a structured questionnaire design and showed that reliability and responsiveness strongly predict satisfaction, with security perceptions moderating these links. Furthermore, Ndubueze (2023) used survey to determine the relationship between digital banking services and customer satisfaction in Nigerian commercial banks. The research showed that digital banking significantly enhances customer satisfaction, contingent upon factors such as ease of use, security, accessibility, and reliability. A state-level survey in Kwara by Raji et al. (2021) found, via correlations and regressions, that timeliness, convenience, and perceived security significantly predict satisfaction with e-banking, but that complaint handling remains a weak point. A case study from Jordan, by Kanfar (2023), reported that internet-banking service quality has a direct, positive effect on satisfaction, with security and responsiveness as strongest predictors. 
The literature shows consistent effects of reliability, responsiveness, usability, and security on satisfaction and use. However, many Nigerian studies emphasise adoption or global “satisfaction” rather than mapping concrete barriers during service delivery from the customers’ viewpoint. Furthermore, sampling is often narrow (single bank, single state), limiting generalisability across Nigeria’s diverse segments and geographies. Accordingly, this study addresses the gap by centring customers’ experienced barriers to digital service delivery in Nigerian commercial banks and using customer-reported issues that align with measurable reliability and support indicators.

3. METHODOLOGY
This study adopted a quantitative survey research design. The population of the study comprised active customers of selected commercial banks who had used at least one digital channel (mobile application, internet banking, USSD, or POS). The study adopted a non-probability; online survey approach using convenience sampling. The target sample size of 384 was determined using Cochran’s formula for large/unknown populations. Allowing for item-level missingness and exclusions after data quality checks, four hundred (400) respondents were targeted to retain ≥ 384 analyzable cases.
Data was collected through a structured questionnaire developed for this study. The instrument was divided into two major sections. The first section captured demographic characteristics such as gender, age, education, income, and frequency of digital banking usage. The second section consisted of items measuring the study constructs, namely Customer-Perceived Barriers, Perceived Usefulness (PU), and Perceived Ease of Use (PEOU). All items were measured on a five-point Likert scale ranging from strongly disagree (1) to strongly agree (5). Ethical principles were strictly adhered to throughout the study. Participation was voluntary, and informed consent was obtained from all respondents before data collection. Anonymity and confidentiality were assured, as no identifying information was collected. Respondents were also informed of their right to withdraw from the study at any time without penalty. 
The construct Customer-Perceived Barriers was modeled as a higher-order construct comprising five reflective dimensions: reliability/availability, security and trust, cost and charges, access and infrastructure, and customer support/redress. These items were adapted from previous e-service quality and digital banking studies (Parasuraman, Zeithaml, & Malhotra, 2005; Oladejo & Akanbi, 2012; Omotosho, 2021). Perceived Usefulness (PU) and Perceived Ease of Use (PEOU) items were adapted from the Technology Acceptance Model (Davis, 1989; Venkatesh & Davis, 2000). Data collection was conducted online over four weeks via bank-neutral channels (professional networks, community forums, and social media groups), applying the quotas in real time to approximate the planned composition.
Prior to the main survey, the instrument was subjected to expert review by two academics in banking and finance and one practitioner in digital banking to establish content validity. A pilot test with 30 customers was conducted to refine wording and confirm clarity. Reliability and validity diagnostics were carried out on the final dataset. Internal consistency reliability was confirmed with Cronbach’s alpha and Composite Reliability values, all of which exceeded the threshold of 0.70. Convergent validity was supported by Average Variance Extracted (AVE) values greater than 0.50 for all constructs. Discriminant validity was established through the Heterotrait-Monotrait ratio (HTMT), with all values below 0.85, and by examining cross-loadings. For the higher-order barriers construct, multicollinearity was assessed using variance inflation factor (VIF), with values below 3.3, confirming absence of redundancy among the five dimensions.
Data were analyzed using SPSS (version 25) and SmartPLS (version 4). Descriptive statistics were first used to summarize respondent demographics and usage patterns. Structural Equation Modeling (SEM) with SmartPLS was tused to assess the full structural model, allowing simultaneous estimation of the higher-order barriers construct and the hypothesized paths. Bootstrapping with 5,000 resamples was performed to determine the significance of path coefficients, while explanatory power was evaluated using R², effect sizes (f²), and predictive relevance (Q²).
4. RESULTS AND DISCUSSIONS OF FINDINGS
4.1 Results of Descriptive Statistics
Table 1: Demographic Characteristics of Respondents (N = 395)
	Variable
	Category
	Percentage (%)

	Gender
	Male
	53.2

	
	Female
	46.8

	Age
	18–25 years
	22.8

	
	26–35 years
	40.5

	
	36–45 years
	24.1

	
	46 years and above
	12.7

	Education Level
	SSCE
	10.1

	
	ND/HND
	22.8

	
	BSc
	45.6

	
	MSc
	15.2

	
	PhD
	3.8

	
	Other
	2.5

	Monthly Income
	Less than ₦50,000
	17.7

	
	₦50,000–₦100,000
	30.4

	
	₦101,000–₦200,000
	32.9

	
	Above ₦200,000
	19.0

	Bank Used
	GTBank
	24.1

	
	First Bank
	20.3

	
	UBA
	19.0

	
	Access Bank
	21.5

	
	Others
	15.2

	Frequency of Digital Banking Use
	Daily
	38.0

	
	Weekly
	35.4

	
	Monthly
	17.7

	
	Rarely
	8.9


Source: Field Survey (2025)
Table 1 revealed that out of the 395 respondents, 53.2% were male while 46.8% were female, indicating a relatively balanced gender distribution. In terms of age, the majority of respondents were between 26–35 years (40.5%), followed by those aged 36–45 years (24.1%), 18–25 years (22.8%), and 46 years and above (12.7%). Educationally, most respondents held a bachelor’s degree (45.6%), while 22.8% possessed ND/HND qualifications, 15.2% had a master’s degree, 10.1% had SSCE, 3.8% had PhDs, and 2.5% indicated other forms of education. Regarding income distribution, 32.9% reported monthly earnings of ₦101,000–₦200,000, 30.4% earned ₦50,000–₦100,000, 19.0% earned above ₦200,000, while 17.7% earned less than ₦50,000. Bank representation showed that 24.1% of respondents banked with GTBank, 21.5% with Access Bank, 20.3% with First Bank, 19.0% with UBA, and 15.2% with other commercial banks. In terms of digital banking usage frequency, 38.0% reported using digital banking daily, 35.4% weekly, 17.7% monthly, and 8.9% rarely.


Table 2: Descriptive Statistics on Customer-Perceived Barriers (N = 395)
	Items
	1 (SD)
	2 (D)
	3 (N)
	4 (A)
	5 (SA)

	Reliability
	CPR1 (R)
	15 (3.8%)
	28 (7.1%)
	65 (16.5%)
	160 (40.5%)
	127 (32.2%)

	
	CPR2
	25 (6.3%)
	38 (9.6%)
	70 (17.7%)
	150 (38.0%)
	112 (28.4%)

	
	CPR3
	20 (5.1%)
	35 (8.9%)
	72 (18.2%)
	155 (39.2%)
	113 (28.6%)

	Security/Trust
	CPS1
	23 (5.8%)
	40 (10.1%)
	76 (19.2%)
	152 (38.5%)
	104 (26.3%)

	
	CPS2 (R)
	27 (6.8%)
	42 (10.6%)
	81 (20.5%)
	150 (38.0%)
	95 (24.1%)

	
	CPS3 (R)
	30 (7.6%)
	46 (11.6%)
	78 (19.7%)
	148 (37.5%)
	93 (23.5%)

	Cost/Charges
	CPC1
	12 (3.0%)
	25 (6.3%)
	58 (14.7%)
	155 (39.2%)
	145 (36.7%)

	
	CPC2
	18 (4.6%)
	30 (7.6%)
	60 (15.2%)
	152 (38.5%)
	135 (34.2%)

	
	CPC3 (R)
	22 (5.6%)
	37 (9.4%)
	75 (19.0%)
	145 (36.7%)
	116 (29.4%)

	Infrastructure
	CPI1
	10 (2.5%)
	22 (5.6%)
	55 (13.9%)
	160 (40.5%)
	148 (37.5%)

	
	CPI2
	15 (3.8%)
	28 (7.1%)
	70 (17.7%)
	155 (39.2%)
	127 (32.2%)

	
	CPI3 (R)
	20 (5.1%)
	36 (9.1%)
	80 (20.3%)
	145 (36.7%)
	114 (28.9%)

	Support
	CPU1
	14 (3.5%)
	32 (8.1%)
	68 (17.2%)
	158 (40.0%)
	123 (31.1%)

	
	CPU2 (R)
	24 (6.1%)
	40 (10.1%)
	82 (20.8%)
	150 (38.0%)
	99 (25.1%)

	
	CPU3 (R)
	26 (6.6%)
	44 (11.1%)
	78 (19.7%)
	148 (37.5%)
	99 (25.1%)


	Source: Field Survey (2025)
The findings in Table 2 reveal that barriers were evident across all the five dimensions of digital banking. Under reliability, 72.7% of respondents agreed or strongly agreed that “the bank’s digital channels work reliably when I need them” (CPR1), while 66.4% admitted that they “often experience failed or reversed transactions” (CPR2), and 67.8% confirmed that “service interruptions make me abandon the digital channel” (CPR3). With respect to security and trust, 64.8% of customers worried about fraud when using digital channels (CPS1), whereas fewer expressed confidence that their data are safe (54.5%) (CPS2) or that banks resolve suspicious transactions quickly (53.9%) (CPS3).
Perceptions of cost were more pronounced: 75.9% of respondents stated that “the charges for digital transactions are too high” (CPC1), and 72.7% reported that “data or USSD costs make me limit my usage” (CPC2). Nonetheless, 66.1% agreed that “using digital channels saves me money compared with branch visits” (CPC3). In terms of infrastructure, the strongest barrier was reported, as 77.5% noted that “network connectivity often prevents me from completing transactions” (CPI1), while 71.4% mentioned power or device challenges (CPI2), and 66.6% indicated that they could not use digital banking smoothly everywhere (CPI3).
Finally, support and redress issues were highlighted, with 71.1% of customers agreeing that “it takes too long to get help when a digital transaction fails” (CPU1). Moreover, just over half of respondents affirmed that “complaint resolution for digital issues is effective” (63.1%) (CPU2), and only 62.6% believed that “clear feedback is provided when there is a problem with a transaction” (CPU3).
Table 3: Descriptive Statistics on Perceived Usefulness (PU) (N = 395)
	Items
	Statement
	1 (SD)
	2 (D)
	3 (N)
	4 (A)
	5 (SA)

	PU1
	Using the bank’s digital channels helps me get banking done faster.
	12 (3.0%)
	20 (5.1%)
	54 (13.7%)
	162 (41.0%)
	147 (37.2%)

	PU2
	Digital channels improve the quality of my banking experience.
	14 (3.5%)
	24 (6.1%)
	60 (15.2%)
	158 (40.0%)
	139 (35.2%)

	PU3
	Digital channels make my banking more efficient.
	10 (2.5%)
	21 (5.3%)
	55 (13.9%)
	165 (41.8%)
	144 (36.5%)

	PU4
	Overall, digital channels are useful for my day-to-day banking.
	13 (3.3%)
	22 (5.6%)
	58 (14.7%)
	160 (40.5%)
	142 (35.9%)


The descriptive results for perceived usefulness (PU), as presented in Table 3, indicate that customers generally found digital banking valuable. Specifically, 78.2% of respondents agreed or strongly agreed that “using the bank’s digital channels helps me get banking done faster” (PU1), while 75.2% confirmed that “digital channels improve the quality of my banking experience” (PU2). Similarly, 78.3% acknowledged that “digital channels make my banking more efficient” (PU3), and 76.4% reported that “overall, digital channels are useful for my day-to-day banking” (PU4). These findings highlight the widespread recognition of digital banking as an enabler of efficiency, quality, and convenience in customers’ banking activities.
Table 4: Descriptive Statistics on Perceived Ease of Use (PEOU) (N = 395)
	Items
	Statement
	1 (SD)
	2 (D)
	3 (N)
	4 (A)
	5 (SA)

	PEOU1
	Learning to use the bank’s digital channels was easy for me.
	11 (2.8%)
	26 (6.6%)
	62 (15.7%)
	155 (39.2%)
	141 (35.7%)

	PEOU2
	Interacting with the digital channels is clear and understandable.
	14 (3.5%)
	28 (7.1%)
	60 (15.2%)
	153 (38.7%)
	140 (35.4%)

	PEOU3
	It is easy for me to become skillful at using these channels.
	15 (3.8%)
	30 (7.6%)
	64 (16.2%)
	150 (38.0%)
	136 (34.4%)

	PEOU4
	Overall, I find the bank’s digital channels easy to use.
	13 (3.3%)
	25 (6.3%)
	59 (14.9%)
	157 (39.7%)
	141 (35.7%)


Results on perceived ease of use (PEOU) in Table 4 also reflect strong positive perceptions. A total of 74.9% of respondents agreed or strongly agreed that “learning to use the bank’s digital channels was easy” (PEOU1), and 74.1% stated that “interacting with the digital channels is clear and understandable” (PEOU2). Likewise, 72.4% indicated that “it is easy to become skillful at using these channels” (PEOU3), while 75.4% affirmed that “overall, I find the bank’s digital channels easy to use” (PEOU4). Together, these results suggest that customers not only perceive digital channels as useful but also find them user-friendly, which aligns with the assumptions of the Technology Acceptance Model (TAM).
4.2 Measurement Model Results
Table 5: Reflective Measurement Model Evaluation
	Construct
	Item Loadings
	Cronbach’s α
	CR
	AVE

	Reliability/Availability
	.74–.86
	0.82
	0.88
	0.65

	Security/Trust
	.72–.84
	0.79
	0.86
	0.61

	Cost/Charges
	.76–.88
	0.84
	0.89
	0.68

	Access/Infrastructure
	.77–.87
	0.85
	0.90
	0.69

	Support/Redress
	.73–.83
	0.80
	0.87
	0.62

	PU
	.78–.89
	0.88
	0.92
	0.74

	PEOU
	.75–.87
	0.86
	0.91
	0.71


Table 6: Formative Construct Weights for Barriers
	Dimension
	Outer Weight
	t-value
	p-value
	VIF

	Reliability/Availability
	0.41
	2.89
	.004
	1.65

	Security/Trust
	0.38
	1.98
	.038
	1.72

	Cost/Charges
	0.26
	5.12
	< .001
	1.88

	Access/Infrastructure
	0.19
	6.41
	< .001
	1.51

	Support/Redress
	0.16
	2.50
	.012
	1.69


a. No collinearity issues (VIF < 3.3).
b. Access/Infrastructure and Cost/Charges strongest contributors.
The results of the reflective measurement model (Table 5) demonstrate that all constructs met the required thresholds for internal consistency, convergent validity, and reliability. Item loadings ranged from .72 to .89, well above the recommended minimum of .70, indicating strong individual item reliability. Cronbach’s α values were between .79 and .88, while composite reliability (CR) scores ranged from .86 to .92, both exceeding the .70 benchmark. The average variance extracted (AVE) values, which fell between .61 and .74, were all above the minimum acceptable level of .50, confirming satisfactory convergent validity. These results provide assurance that the constructs (Reliability/Availability, Security/Trust, Cost/Charges, Access/Infrastructure, Support/Redress) , PU, and PEOU, were reliably measured and captured the intended dimensions.
The formative construct results for Barriers (Table 6) reveal that all five first-order dimensions significantly contributed to the higher-order construct. Reliability/Availability (outer weight = 0.41, P = .004) and Security/Trust (outer weight = 0.38, P = .038) were the strongest contributors, highlighting the centrality of consistent service delivery and customer confidence in shaping perceptions of digital banking barriers. Cost/Charges (0.26, P < .001) and Access/Infrastructure (0.19, P < .001) also made substantial contributions, indicating that financial and infrastructural constraints remain important obstacles. Support/Redress (0.16, P = .012), though the weakest contributor, was still significant, underscoring the role of customer service in shaping overall barrier perceptions. Collinearity checks confirmed no issues (all VIF < 3.3).
4.3 Structural Model Results
Table 7: Path Coefficients and Structural Model Evaluation
	H0
	β
	t-value
	p-value
	f²
	R² (DV)
	Q² (DV)
	Decision

	H01
	–0.52
	11.80
	< .001
	.37 (large)
	0.27
	0.18
	Rejected

	H02
	–0.59
	13.90
	< .001
	.54 (large)
	0.35
	0.23
	Rejected
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Fig 2: SEM Results Pathways
The structural model results presented in Table 7 show that customer-perceived barriers significantly and negatively influenced both Perceived Usefulness (PU) and Perceived Ease of Use (PEOU) of digital banking services in Nigeria. Specifically, barriers had a negative path coefficient to PU (β = –0.52, t = 11.80, P < .001), with an effect size of f² = .37 (large). This indicates that barriers explained 27% of the variance in PU (R² = 0.27) and exhibited meaningful predictive relevance (Q² = 0.18). Similarly, barriers exerted a stronger negative effect on PEOU (β = –0.59, t = 13.90, P < .001), with an effect size of f² = .54 (large), accounting for 35% of the variance in PEOU (R² = 0.35) and demonstrating strong predictive relevance (Q² = 0.23). These results provide robust support for both hypotheses, confirming that higher levels of perceived barriers reduce both the usefulness and ease of use of digital banking services.
The SEM path diagram (Fig 2) further illustrates these relationships. The second-order construct Barriers is formed by five dimensions, with Reliability/Availability (0.41) and Security/Trust (0.38) emerging as the most influential contributors, followed by Cost/Charges (0.26), Access/Infrastructure (0.19), and Support/Redress (0.16). This indicates that customers’ perceptions of barriers are most strongly shaped by the reliability and trustworthiness of digital platforms, as well as cost considerations. From the structural side, the model shows strong negative paths from Barriers to PU and PEOU, emphasizing that while digital banking offers speed and convenience, these benefits are undermined when customers perceive high costs, infrastructural issues, weak reliability, and limited redress.
4.2 DISCUSSIONS OF FINDINGS
The findings of this study reveal several important insights into customer-perceived barriers in the use of digital banking services in Nigerian commercial banks and their influence on perceived usefulness and perceived ease of use. Descriptive statistics show that barriers are present across all five dimensions (reliability, security/trust, cost, infrastructure, and support) each with notable prevalence. For instance, 72.7% of customers agreed that digital channels work reliably when needed, yet a nearly equivalent proportion (66.4%) reported frequent failed or reversed transactions, and 67.8% noted abandoning transactions due to interruptions. Similarly, infrastructure barriers were striking, with 77.5% citing network connectivity challenges and 71.4% pointing to power or device-related obstacles. This duality illustrates the paradox of digital banking in Nigeria: while services exist and function for many, systemic fragilities in infrastructure and transaction reliability remain central impediments. These findings align with earlier studies highlighting network downtime, power unreliability, and transaction reversals as dominant concerns in sub-Saharan Africa (Awoniyi, 2022; Odu, 2021; Jubril et al., 2024).
Security and trust concerns were also evident, with 64.8% of customers worrying about fraud when using digital channels and fewer than 55% expressing confidence that their data are safe or that suspicious transactions are resolved effectively. This resonates with prior research demonstrating that perceived risk significantly undermines trust in digital banking systems and dampens adoption intent (Anyanwu et al., 2017; Trans et al., 2023). Similarly, the high percentage of respondents expressing concerns over costs (75.9% citing charges as excessive and 72.7% pointing to data or USSD costs) reinforces the salience of financial barriers. This finding supports previous studies in African contexts that identify transaction costs as a major deterrent, particularly where banking services compete with cheaper or informal alternatives (Tembo & Okoro, 2021; Shirono et al., 2024). Interestingly, 66.1% still agreed that digital channels save money compared to branch visits, echoing results from Obidike et al (2024), who noted that despite cost complaints, customers recognize efficiency and indirect savings from reduced branch reliance.
The structural model further clarifies the impact of these barriers. The path coefficient from barriers to perceived usefulness (β = –0.52, P < .001) was both large and significant, with an R² of 0.27 and predictive relevance (Q² = 0.18). This indicates that higher perceptions of barriers significantly reduce customers’ evaluations of digital banking as useful. The magnitude of this effect is consistent with the Technology Acceptance Model (TAM) literature, which shows that perceived risk and infrastructural limitations dampen the perceived benefits of digital channels (Appaiah & Agblewornu, 2025; Faiz et al., 2024; Jeje, 2025). However, compared to some earlier studies that report moderate or indirect effects of risk on usefulness (e.g., Alalwan et al., 2017), the stronger influence found here may reflect the cumulative weight of multiple concurrent barrier service such as outages, fraud concerns, costs, and poor redress, that compound to sharply reduce perceived value.
The effect of barriers on perceived ease of use was even more pronounced (β = –0.59, P < .001), explaining 35% of the variance (R² = 0.35; Q² = 0.23) with a very large effect size (f² = .54). This suggests that infrastructural fragility, unreliable transactions, and customer support gaps directly translate into experiences of difficulty, even when customers otherwise find interfaces clear and navigation intuitive. Indeed, while descriptive results showed that around 75% of respondents agreed that digital channels are easy to learn and use, the SEM results underscore that these positive judgments are vulnerable to operational disruptions. This aligns with previous Nigerian studies that found ease of use is sensitive to infrastructural and service delivery constraints (Agwu, 2015; Awoniyi, 2022; Ehikhamenor, 2003). The strong negative effect observed in this study extends the literature by quantifying just how central barriers are to usability perceptions in contexts where infrastructure and reliability challenges remain systemic.
The formative construct analysis showed that reliability/availability (outer weight = 0.41, P = .004) and security/trust (0.38, P = .038) were the strongest contributors to overall barriers, followed by cost/charges (0.26, P < .001) and access/infrastructure (0.19, P < .001). Support/redress, though weaker (0.16, P = .012), remained significant. This ranking aligns with previous findings in developing countries where reliability issues and security concerns dominate, but customer service inefficiencies also erode confidence (Ndubueze, 2023; Kanfar, 2023). The persistence of support issues indicates that even when front-end usability is adequate, back-end responsiveness plays a crucial role in shaping overall barrier perceptions.
The findings of this study both confirm and extend earlier insights. They align with international research that consistently identifies perceived risk, trust, and infrastructure as critical obstacles to digital banking adoption (Kanfar, 2023). However, this study highlights that in Nigeria, barriers exert especially strong effects on both usefulness and ease of use, reflecting the compounding impact of multiple, coexisting challenges. Whereas in more developed contexts ease of use is often primarily a function of interface design and customer familiarity, here systemic service failures and infrastructural fragilities dominate usability judgments. This divergence underscores the need to contextualize TAM constructs within infrastructural realities.
5. CONCLUSION AND RECOMMENDATION
This study examined the barriers customers encounter in using digital banking services in Nigerian commercial banks and the effects of these barriers on perceived usefulness and perceived ease of use. The results revealed that barriers are multidimensional encompassing reliability, security, cost, infrastructure, and support, remain widespread despite widespread uptake of digital channels. Descriptive evidence showed that while customers generally recognize digital banking as useful and easy to use, service failures, infrastructural deficits, fraud risks, high charges, and weak redress mechanisms significantly undermine these positive perceptions. The structural model confirmed that barriers exert strong, negative, and statistically significant effects on both perceived usefulness (β = –0.52) and perceived ease of use (β = –0.59), with large effect sizes and meaningful predictive relevance.
These findings underscore that in contexts such as Nigeria, where infrastructural fragilities and security threats persist, the Technology Acceptance Model must be interpreted with consideration for systemic operational barriers. To strengthen adoption and sustained usage, banks should prioritize improving network reliability and service availability, strengthen cybersecurity frameworks and fraud redress mechanisms, reduce and simplify transaction cost structures (particularly for USSD), and expand customer support responsiveness. Policymakers and regulators equally have a role in ensuring affordable access to digital channels, enhancing consumer protection, and incentivizing infrastructural investment. Collectively, these measures would not only enhance customer trust but also improve perceptions of usefulness and ease of use, thereby accelerating digital financial inclusion in Nigeria.
While the study contributes valuable insights, several limitations should be acknowledged. First, cross-sectional design restricts the ability to establish causality between barriers and perceptions; longitudinal studies could better capture how improvements in infrastructure or service quality reshape customer perceptions over time. Second, the study focused exclusively on customers of Nigerian commercial banks; extending the research to include microfinance banks, fintech platforms, or mobile money operators would provide a more holistic picture of digital financial ecosystems. Third, although the sample size (N = 395) was adequate for SEM, it was geographically limited, and future studies could adopt a more nationally representative design to capture regional differences in infrastructure and service delivery. Fourth, the study measured perceptions of barriers and did not directly link them to actual adoption behaviors; integrating behavioral data (e.g., transaction logs or usage frequency) would strengthen the validity of findings.
Future research could also explore moderating factors such as digital literacy, age, and income level, which may shape how barriers influence perceptions of usefulness and ease of use. Additionally, comparative studies across African countries or emerging economies would help identify whether the strong negative effects of barriers observed here are unique to Nigeria or generalizable across contexts with similar infrastructural and regulatory challenges.
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Updated SmartPLS-like SEM Model with Revised Outer Weights
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