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Abstract. The integration of artificial intelligence (AI) into the banking sector has transformed customer satisfaction,
particularly through innovations such as digital payment services and smart banking solutions. Hence, this study aimed
to examine the effect of artificial intelligence on customer satisfaction in the banking sector. The specific objectives were
to investigate the effect of digital payment systems on service reliability in the banking sector and the impact of smart
banking solutions on digital support responsiveness within the banking sector. A descriptive survey research design was
employed for the study, and a simple random sampling technique was adopted. The sample size was determined using T.
Yamane’s sample size determination formula. Data obtained through a questionnaire were analysed using PLS-SEM through
SmartPLS. The findings revealed that digital payment systems positively and significantly affect service reliability in the
banking sector - secure fund transfer (f =0.379, T=6.962, p=0.000) and instant payment confirmation (p=0.367, T=1.942,
p=0.057). Smart banking solutions positively and partially significantly affect digital support responsiveness in the banking
sector — automated account management (3=0.965, T =41.759, p=0.000) and personalised financial insights (f =—-0.104,
T=1.209, p=0.084). It was concluded that artificial intelligence positively influences customer satisfaction in selected
banks across Nigeria. The findings of this study hold practical value for the Nigerian banking sector, as they highlight how
AT technologies can be effectively applied to enhance customer satisfaction and loyalty. Bank executives, digital strategy
developers, and customer service managers can use these insights to guide investments in personalised Al solutions,
real-time support systems, and intelligent service automation, thereby strengthening long-term customer relationships

Keywords: digital payment system; smart banking solution; digital support responsiveness; service reliability; customer
loyalty

INTRODUCTION
The study of artificial intelligence and customer satisfaction  and strengthen competitiveness. Nigerian banks ncreasing-
in the Nigerian banking sector is justified by the growing  lyintegrate Al-driven solutions such as chatbots, roboad-
eliance on digital technologies to enhance service delivery  visers, fraud detection systems, and personalised financial

Suggested Citation:
Olota, O.0., Akinkunmi, O.N., & Balogun, E.O. (2025). Artificial intelligence and customer satisfaction in the Nigerian banking sector.
University Economic Bulletin, 20(2), 44-56. doi: 10.69587/ueb/2.2025.44.

*Corresponding author

@ @ Copyright © The Author (s). This is an open access article distributed under the terms of the
o Creative Commons Attribution License 4.0 (https://creativecommons.org/licenses/by/4.0/)



https://orcid.org/0009-0008-6633-9919
https://orcid.org/0009-0005-3414-1236
https://orcid.org/0000-0003-0419-188X
https://ue-bulletin.com.ua/en

Olota et al.

recommendations to improve efficiency and meet evolving
customer expectations. In a market characterised by rising
customer demands, financial inclusion goals, and intense
competition, Al offers banks the ability to deliver faster,
more accurate, and more tailored services that directly influ-
ence satisfaction levels. Furthermore, in the context of rap-
id digital transformation across Africa, examining the link
between AI adoption and customer satisfaction provides
valuable insights into how banks can leverage technology to
build trust, loyalty, and long-term customer relationships.
The application of state-of-the-art technologies in ser-
vice delivery has redefined the interaction between finan-
cial institutions and their clientele, especially in emerging
economies. In Nigeria, the drive for innovation has be-
come a strategic response to rising customer expectations
and operational challenges. The author C. Gabriel-Ok-
wuchi (2025) concluded that technological innovation in
banking plays a pivotal role in enhancing customer experi-
ence, improving efficiency, and maintaining a competitive
advantage. He also argued that modern technologies help to
addresslong-standing challenges such as transaction delays,
limited accessibility, and ineffective grievance mechanisms.
Supporting this view, N. Dhiman et al. (2023) found that the
integration of digital tools into banking operations enhanc-
es client experiences, particularly in terms of faster resolu-
tion of queries and overall service quality. Collectively, these
studies emphasise that technology is no longer optional for
Nigerian banks but a necessity for survival and growth.
This digitalisation trend has been accelerated by the
growing penetration of smartphones and increased internet
access across Nigeria. E. Ukpe (2025) concluded that the use
of intelligent algorithms enables banks to predict custom-
er needs and proactively offer relevant solutions, creating a
more personalised banking experience. In addition, S. Ak-
inepalli (2024) highlighted that automation reduces human
error, a common source of frustration in traditional bank-
ing. Together, these findings illustrate how Al-based solu-
tions are not only enhancing convenience but also address-
ing financial inclusivity in the Nigerian banking landscape.
Client expectations continue to evolve, pushing finan-
cial institutions to view loyalty and engagement as dynamic
rather than static. M. Katragadda (2025) concluded that
predictive analytics allow banks to anticipate client needs
even before they are expressed, thereby strengthening
customer satisfaction. Similarly, S. Agarwal et al. (2022)
found that chatbots and virtual assistants have become in-
creasingly popular because they efficiently manage routine
enquiries and deliver instant responses. Reinforcing this
perspective, Y. Chikaipa et al. (2025) observed that cus-
tomers engaging with automated systems reported higher
satisfaction levels due to the immediacy and consistency of
support. However, J. Blimel et al. (2024) cautioned that ex-
cessive dependence on automation can result in imperson-
al experiences when addressing complex issues, indicating
that banks must balance efficiency with empathy.
On the one hand, smart banking solutions employ
AT and automation to gain efficiency; on the other hand,

inefficiencies in digital support often cause customer
dissatisfaction. A. Uzoka et al. (2024) concluded that al-
though AI-powered chatbots and helpdesks enhance ef-
ficiency, they struggle to resolve complex issues, leading
to prolonged grievance processes. Similarly, J.-C. Lee &
X. Chen (2022) found that over 40% of smart banking app
users reported delayed resolutions due to ineffective Al
responses, which had a direct negative effect on satisfac-
tion. To address this gap, V. Nagubathula (2025) argued
for hybrid support models that combine Al efficiency with
human oversight, ensuring responsiveness, empathy, and
overall customer trust.

Specifically, the objectives of this study were: to deter-
mine the effect of digital payment systems on service re-
liability and to investigate the influence of smart banking
solutions on digital support responsiveness. This study
aimed to examine how artificial intelligence, through digi-
tal payment systems and smart banking solutions, influenc-
es service reliability and digital support responsiveness in
the Nigerian banking sector.

LITERATURE REVIEW

Artificial intelligence (AI) is the simulation of human intel-
ligence in machines that are programmed to think, learn,
and perform tasks typically carried out by humans. This
includes natural language processing, pattern recogni-
tion, decision-making, and visual perception (Enholm et
al., 2022). Al can generally be categorised into narrow Al,
which focuses on solving specific tasks such as voice assis-
tants or recommendation systems, and general AI, which
seeks to emulate broader human cognitive capabilities
(Fjelland, 2020). However, general Al remains largely the-
oretical. Narrow Al has gained wide-ranging applications
across industries such as banking, healthcare, and retail,
where it performs functions including fraud detection,
customer personalisation, and predictive analytics (Jan et
al., 2023). With advancements in Al the faster an Al sys-
tem learns and adapts to new data, the more efficient and
useful it becomes, leading to an expansion of its applica-
tions across multiple sectors.

With its rapid growth and widespread application, Al
poses certain ethical dilemmas that require attention. Is-
sues of transparency, job displacement, and data privacy
have become increasingly significant as Al becomes em-
bedded in daily life and business operations (Al-Kfairy et
al., 2024). AI holds great promise for transforming indus-
tries through process automation, improved decision-mak-
ing, and optimised performance, yet its social implications
must be carefully considered. In sectors such as education,
healthcare, and finance, AI has already revolutionised ser-
vice delivery and enhanced operational efficiency. Howev-
er, the ethical concerns associated with large-scale Al adop-
tion require ongoing research and a focus on responsible
implementation for societal benefit (Huang et al., 2022).

Customer satisfaction (CS) is defined as the degree
to which customers” expectations of a product, service, or
brand experience are met or exceeded. N. Rane et al. (2023)
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state that CS is a key determinant of customer retention,
loyalty, and the long-term success of any business, as it re-
flects how effectively a company’s offerings meet customer
needs. Customer satisfaction involves both rational eval-
uations of product or service quality and emotional re-
sponses that contribute to overall fulfilment. It is dynamic
rather than static and evolves with factors such as product
and service quality, after-sales support, and brand inter-
action (D. Lestari et al., 2025). A. Aziz (2025) emphasises
the importance of post-purchase satisfaction, noting that
events occurring after purchasing — from delivery time to
customer support — play a crucial role in shaping custom-
er perceptions. Furthermore, according to expectancydis-
confirmation theory, customer satisfaction occurs when
actual performance exceeds expectations. In the current
era of intense market competition, systematic monitoring
through customer feedback and CS surveys supports da-
ta-driven decision-making. The relationship between CS
and organisational performance has been extensively re-
searched; studies have shown that satisfied customers are
more likely to repurchase and recommend brands to oth-
ers, reflecting both their positive experiences and sustained
loyalty (Otto et al., 2020).

The integration of Al into customer service is reshap-
ing interactions between businesses and consumers, there-
by enhancing customer satisfaction. Artificial intelligence
employs methods such as machine learning, natural lan-
guage processing, and predictive analytics to improve cus-
tomer interaction, expedite service delivery, and anticipate
customer needs. Al-driven systems are efficient, respon-
sive, and personalised in nature (Huang et al., 2022; Lest-
ari et al., 2025). Consequently, customer satisfaction results
directly from the deliberate use of these intelligent systems.
The speed, personalisation, and accuracy of Al-enabled
services contribute to customers’ perceptions of value and
service quality (AlKfairy et al., 2024; Aziz, 2025).

Al is crucial in improving service speed and precision,
ultimately enhancing customer satisfaction. A chatbot,
for example, can provide round-the-clock assistance with
minimal waiting time for customers. Handling queries in
this way results in greater client satisfaction and retention
(Fjelland, 2020; Rane et al., 2023). Predictive analytics fur-
ther enhances satisfaction by enabling companies to fore-
see customer preferences through Al and address potential
issues proactively to provide a seamless experience and
anticipate client needs. The ability to personalise interac-
tions through Al-client data networks in product recom-
mending fosters a more engaging and fulfilling experience,
which, in turn, strengthens trust and confidence (Otto et
al., 2020; Enholm et al., 2022).

The adoption of digital payment systems has consider-
ably enhanced service reliability by reducing delays associ-
ated with manual processing and minimising human error.
Studies indicate that digital payment platforms meet the
transactional demand for faster and more secure financial
operations, thereby instilling greater confidence and satis-
faction among customers (Khiaonarong et al., 2021). These

systems are distinguished by their use of robust encryption
and fraud detection mechanisms that prevent payment
fraud, thus enhancing the overall reliability of financial ser-
vices (Odio et al., 2025). Further research shows that organ-
isations implementing digital payment systems experience
fewer service interruptions than their cash-based counter-
parts, as cash transactions face physical limitations such as
shortages or restricted availability (Sravan et al., 2024). This
shift towards digital payments has been a major advantage
in emerging markets, where banking infrastructure has tra-
ditionally faced obstacles that hindered financial inclusion
(Dutta et al., 2024). Consequently, financial service availa-
bility and consistency have improved significantly.

Smart banking solutions, driven by machine learning
and artificial intelligence, have transformed digital support
responsiveness by offering real-time customer service and
predictive problem resolution. These technologies enable
banks to review customer queries in real time and provide
timely, accurate feedback, thereby improving the user ex-
perience (Epstein & Quinn, 2020). For instance, Al-pow-
ered chatbots and virtual assistants have reduced customer
waiting times by up to 70%, making service delivery highly
efficient (Lee & Chen, 2022). Smart banking systems also
use big data to predict customer requirements and act pro-
actively before issues arise, thereby eliminating service de-
lays (Nagubathula, 2025). Empirical evidence shows higher
customer retention among financial institutions that adopt
such technologies, owing to improved interaction quality
and faster issue resolution (Agustiawan, 2024). These tech-
nologies have also enabled 24/7 customer support, remov-
ing traditional banking-hour restrictions and ensuring un-
interrupted access to financial services (Uzoka et al., 2024).

The expectancy-disconfirmation theory (EDT) pro-
posed by R. Oliver (1977) defines customer satisfaction as a
comparison between expected and perceived performance
before and after purchase. The theory assumes that satis-
faction results from positive disconfirmation (better-than-
expected performance) and dissatisfaction from negative
disconfirmation (worse-than-expected performance). It sug-
gests that customers consciously set expectations and ration-
ally compare their service experiences against them. A criti-
cism of EDT is that it oversimplifies satisfaction by excluding
emotional and cultural factors (Lilliengren et al., 2016).

EDT accurately explains the application of Al in cus-
tomer satisfaction within the Nigerian banking sector,
where AI technologies (e.g. chatbots and fraud detection
applications) must meet users’ expectations to enhance sat-
isfaction. Evidence shows that when expectations are met
by Al services — such as faster transactions and continuous
availability — customer satisfaction increases, whereas per-
formance gaps lead to dissatisfaction (Prentice et al., 2020).
Research by E Alnaser et al. (2023) demonstrates that in-
tegrating Al features into digital banking applications,
including problem-solving capabilities, visual appeal, in-
novation, communication quality, and customisation,
positively influences customer satisfaction through expec-
tation confirmation. This aligns well with EDT’s focus on
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expectation-performance evaluation and supports its ap-
plication in analysing Al-driven satisfaction dynamics in
Nigeria’s banking sector through a systematic comparison
of expectation-performance gaps.

MATERIALS AND METHODS

The study employed a descriptive survey design to assess
the impact of artificial intelligence on customer satisfaction
within Nigeria’s banking sector. The design was appropri-
ate, as it enabled the researcher to describe and quantify
existing service delivery processes supported by Al tech-
nologies within the banking system. The study focused on
five major commercial banks in Nigeria — Zenith Bank, Ac-
cess Bank, First Bank, GTBank, and UBA - due to their ex-
tensive customer bases, high levels of digital adoption, and
early integration of artificial intelligence in service deliv-
ery. These banks represented a balanced mix of innovation
leadership, customer interaction points, and nationwide
presence, making them suitable cases for assessing AI's role
in enhancing customer satisfaction.

The target population comprised active customers of
the principal branches of the five banks in Kwara State.
Their estimated combined customer base was 20,000
across the principal branches in Ilorin, Offa, and Omu-
Aran. A sample size of 377 respondents was determined
using T. Yamane’s (1967) formula for a known population,
with a margin of error of less than 5%, ensuring statisti-
cal representativeness and generalisability of the results.
The study was conducted in 2025 to capture recent trends
in Al adoption and customer satisfaction in the Nigerian
banking industry. It adhered to established ethical stand-
ards, including informed consent from all participants, vol-
untary participation without coercion, and confidentiality
and anonymity of respondents’ data. Ethical approval was
obtained in accordance with the American Sociological
Association’s Code of Ethics (2018) to ensure compliance
throughout the data collection process.

Participants were selected using purposive-propor-
tional sampling, ensuring proportional representation
across the selected banks relative to customer population
size and digital service usage. Data were collected using a
structured questionnaire. The validity of the instrument
was confirmed through expert review and construct val-
idation, while reliability was assessed using Cronbach’s
alpha and composite reliability (CR) in SmartPLS ver-
sion 3.2.2, with thresholds of 0.6 and above. Descriptive

statistics (mean and standard deviation) and inferential sta-
tistics were employed, with partial least squares structural
equation modelling (PLS-SEM) used to analyse the struc-
tural relationship between artificial intelligence deploy-
ment and customer satisfaction among the sampled banks.

Hypothesis I

Ho,: The digital payment system did not have a signifi-
cant effect on service reliability.

A multivariate regression model was used to relate the
independent variables to the dependent variable as follows:

Y= Bo"’ B1X1+ Bzxz+ ﬁ3X3
Y:ﬁ0+[31+[32+ﬁ3’

where Y is the dependent variable (service reliability); X,,
X, and X, are the independent variables; X, is the secure
fund transfer; X, is the instant payment confirmation; B,
is the constant.

Hypothesis II

Ho,: Smart banking solutions had no significant effect
on digital support responsiveness.

A multivariate regression model was used to relate the
independent variables to the dependent variable as follows:

Y= Bo"’ B1X1+ Bzxz+ ﬁ3X3
Y:ﬁ0+[31+[32+ﬁ3’

where Y is the dependent variable (digital support respon-
siveness); X,, X, and X, are the independent variables; X,
is the personalised financial insights; X, is the automated
account management; B is the constant.

This methodology combined representative sampling
of 377 banking customers, validated and reliable instru-
ments, adherence to ethical standards, and the application
of PLS-SEM to examine AT’s impact on customer satisfac-
tion in the Nigerian banking sector through multivariate
regression analysis.

RESULTS AND DISCUSSION

In this study, 391 questionnaires were administered to ob-
tain the required data from the selected respondents. A
total of 321 valid responses were received and considered
suitable for analysis. This indicates that 70 questionnaires
were discarded due to incomplete responses, failure to meet
the criteria set by the researcher, or non-response. Hence,
the 321 valid questionnaires were used for subsequent anal-
ysis. Descriptive statistics and the normality test relating to
Research Question One are presented in Table 1.

Table 1. Descriptive analysis and normality test

Mean Standard deviation | Excess kurtosis Skewness Num!)er of
observations used

Fund security 2.931 1.057 -0.717 -0.260 321.000
Fund transfer 3.109 0.881 -0.284 0.005 321.000
Instant payment 3.445 1.049 —-0.294 —0.449 321.000
Payment confirmation 3.156 1.071 —-0.646 -0.329 321.000
Service quality 2.533 1.026 -0.858 -0.028 321.000
Service standard 3.754 1.085 -0.036 -0.794 321.000

Source: calculated by the authors based on SmartPLS output
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Descriptive statistics in Table 1 reveal that service stand-
ard recorded the highest mean value (3.754), indicating that
customers place the greatest value on consistent service de-
livery, while service quality had the lowest mean (2.533),
highlighting a perceived quality gap. All variables exhibit-
ed normal distributions, with skewness values ranging be-
tween -0.794 and 0.005 and kurtosis values between -0.858
and -0.036, confirming the suitability of the data for further
analysis. The moderate standard deviations (0.881-1.085)
suggest reasonable consistency in respondents’ perceptions,

Fund Security W
o 0861
40750

|

Fund Transfer

Secure Fund
Transfer

Instant Payment ‘
0886

08447
Payment Confirmation‘

Instant
Payment Confirmation

\

/

implying that expectations regarding digital payment sys-
tems among banking customers are relatively aligned,
which banks can leverage to enhance service reliability.

Objective and hypothesis one restatement. Objective
one: To determine the effect of the digital payment system
on service reliability. Ho,: The digital payment system does
not have a significant effect on service reliability. Figure 1
illustrates the direct relationship between digital payment
system attributes — instant payment confirmation and se-
cure fund transfer — and service reliability.

Service Quality ;

o087
0848,

/

Service
Reliability

Service Standard}

Figure 1. Path model of digital payment system and service reliability

Source: calculated by the authors based on SmartPLS output

Figure 1 shows the direct relationship between the
digital payment system attributes (instant payment con-
firmation and secure fund transfer) and service reliability.
Both independent variables exhibit strong factor loadings
and positive path coefficients with the dependent variable.

This finding confirms that secure payments and prompt
payment confirmation enhance customers’ perception of
service reliability in online banking. Consequently, banks
should prioritise investments in both areas to improve
overall customer satisfaction.

Table 2. Construct reliability and validity

Cronbach’s alpha Composite reliability Average variance extracted (AVE)
Instant payment confirmation 0.765 0.856 0.748
Secure fund transfer 0.772 0.788 0.652
Service reliability 0.773 0.859 0.753

Source: calculated by the authors based on SmartPLS output

Table 2 indicates that all constructs demonstrate high
reliability, with Cronbach’s alpha values exceeding 0.7 (in-
stant payment confirmation: 0.765; secure fund transfer:
0.772; service reliability: 0.773), confirming internal con-
sistency. Composite reliability values (0.788-0.859) con-
firm construct reliability, while average variance extracted
(AVE) values exceeding 0.5 (0.652-0.753) confirm high

convergent validity. These strong psychometric properties
affirm the reliability and validity of the measurement mod-
el, providing a sound basis for banks to develop digital pay-
ment strategies that enhance customer satisfaction. Table 3
presents the inter-construct correlations and the square
roots of AVE values, demonstrating discriminant validity
among the examined variables.

Table 3. Discriminant validity

Instant payment confirmation Secure fund transfer Service reliability
Instant payment confirmation 0.865
Secure fund transfer 0.700 0.807
Service reliability 0.632 0.635 0.868

Source: calculated by the authors based on SmartPLS output

Square roots of AVE values (bold diagonal: instant pay-
ment confirmation - 0.865, secure fund transfer - 0.807,

service reliability — 0.868) are greater than the inter-construct
correlations in Table 3, thereby confirming discriminant
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validity. Strong moderate-to-high correlations between
instant payment confirmation and secure fund transfer
(0.700), instant payment confirmation and service reliabil-
ity (0.632), and secure fund transfer and service reliability
(0.635) reflect significant relationships without evidence of
multicollinearity. This verifies that each construct represents

a distinct yet complementary concept, indicating that banks
should address them as separate but mutually reinforcing
variables when developing digital payment systems to en-
hance customer satisfaction. Table 4 presents the variance
inflation factor (VIF) values, which confirm that the digital
payment system variables are free from multicollinearity.

Table 4. Inner variance inflation factor values

Instant payment confirmation Secure fund transfer Service reliability
Instant payment confirmation 1.959
Secure fund transfer 1.959

Service reliability

Source: calculated by the authors based on SmartPLS output

The VIF values for instant payment confirmation and
secure fund transfer are 1.959 each, well below the critical
threshold of 5.0. This indicates the absence of multicollin-
earity, confirming that these digital payment components
are independent predictors of service reliability. The lack
of such problematic correlations implies that each varia-
ble can be effectively assessed to determine its individual

contribution, enabling banks to identify the specific digi-
tal payment factors that most influence service reliability
and customer satisfaction, and to design more targeted
improvement strategies. The bootstrapping results further
demonstrate that secure fund transfer significantly influ-
ences service reliability, whereas instant payment confir-
mation does not (Table 5).

Table 5. Bootstrapping results showing path coefficients for the structural model

Original Sample Standard deviation T statistics P values
sample (O) mean (M) (STDEV) (JO/STDEV])
Instant payment confirmation -> 0.367 0.367 0.189 1.942 0.057
Service reliability
Secure fund transfer -> Service 0.379 0.380 0.054 6.962 0.000
reliability

Source: calculated by the authors based on SmartPLS output

Bootstrapping outcomes in Table 5 indicate that se-
cure fund transfer has a significant positive effect on ser-
vice reliability (f=0.379, t=6.962, p <0.001), whereas in-
stant payment confirmation is not statistically significant
(p=0.367,t=1.942, p=0.057). This suggests that customers
place greater importance on the security of fund transfers
than on confirmation speed when assessing the reliability
of digital banking services. Although both variables display

comparable beta coefficients, the greater statistical signif-
icance of secure fund transfer underscores its critical role
in fostering trust and satisfaction in online banking. Con-
sequently, banks should prioritise strengthening payment
security mechanisms to reinforce customer confidence and
loyalty. Digital payment features collectively explain a sub-
stantial proportion of the variance in service reliability, as
shown in Table 6.

Table 6. Coeflicient of determination score

R-square

R-square adjusted

Service reliability

0.472

0.469

Source: calculated by the authors based on SmartPLS output

In Table 6, the R-square value of 0.472 indicates that
instant payment confirmation and secure fund transfer
collectively explain 47.2% of the variance in service relia-
bility, with an adjusted R-square of 0.469, which prevents
overestimation of the finding due to multiple predictors.
The moderate explanatory power confirms the signifi-
cant influence of digital payment features on customers’

perception of service reliability. Nevertheless, the remain-
ing unexplained variance suggests that additional factors
influence service reliability, highlighting the need for a
holistic approach to service quality in banking. Table 7
presents the effect sizes (f*), showing that both instant pay-
ment confirmation and secure fund transfer have moderate
effects on service reliability.
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Table 7. Assessment of the effect size (£2)

Instant payment confirmation Secure fund transfer Service reliability
Instant payment confirmation 0.130
Secure fund transfer 0.139
Service reliability

Source: calculated by the authors based on SmartPLS output

According to Table 7, the effect sizes (f2) for instant
payment confirmation (0.130) and secure fund transfer
(0.139) both fall within Cohen’s medium effect size range,
indicating that both contribute comparably to service re-
liability. This suggests that banks should invest equally in
secure transaction platforms and effective payment con-
firmation systems to enhance service reliability and cus-
tomer satisfaction, rather than focusing on one element
over the other in digital transformation. Descriptive sta-
tistics for responses related to research question two and
the normality test are shown in Table 8. As shown in Table
8, the descriptive statistics demonstrate that personal-
ised offers and account digitalisation receive the highest

ratings among customers, indicating that customers place
the greatest value on personalised experiences and dig-
italised account management. Response accuracy ranks
lowest, marking it as a key area for improvement. All
variables are normally distributed, with skewness values
between -0.423 and 0.254 and kurtosis values between
-0.908 and -0.173, confirming the suitability of the data
for analysis. The standard deviations are moderate, rang-
ing from 0.876 to 1.087, reflecting consistent perceptions
among respondents. Therefore, banks should focus on en-
hancing the degree of personalisation and digital features,
as well as improving response accuracy to achieve higher
customer satisfaction.

Table 8. Descriptive analysis and normality test

Mean Standard deviation | Excess kurtosis Skewness | Number of observations used
Account automation 2.863 0.995 -0.284 0.202 321.000
Account digitalisation 3.324 0.876 -0.812 -0.011 321.000
Fast response 2.863 0.995 —-0.284 0.202 321.000
Financial insights 3.209 0.891 -0.173 -0.423 321.000
Personalised offers 3.340 0.973 -0.908 0.254 321.000
Response accuracy 2.769 1.087 -0.765 0.102 321.000

Source: calculated by the authors based on SmartPLS output

Objective and hypothesis two restatement. Objective
two: To determine the effect of smart banking solutions
on digital support responsiveness. Ho,: Smart banking
solutions have no significant effect on digital support re-
sponsiveness (Fig. 2). Figure 2 illustrates the path model,
showing the correlations among the components of smart
banking - automated account management, personalised
financial insights, and digital support responsiveness. It
reveals a strong positive relationship originating from

Financial Insights
0879

—0.872—

Personalized Offers

Personalized
Financial
Insights

Account Automation
00936
e 0.768—
Acount Digitalization

_—

Automated
Account Management

-0.104

0.965

automated account management, which facilitates re-
sponsiveness, and a slightly negative influence from per-
sonalised financial insights. This indicates that automa-
tion plays a more significant role in enhancing support
responsiveness than do banking strategies focused pri-
marily on personalisation. Table 9 presents the reliability
and validity measures, confirming that all constructs ex-
hibit high internal consistency, composite reliability, and
convergent validity.

Fast Response

0935

——0.808
y —* Response Accuracy

Digital Support
Responsiveness

0810

/

Figure 2. A path model of smart banking solutions and digital support responsiveness

Source: calculated by the authors based on SmartPLS output
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Table 9. Construct reliability and validity

Cronbach’s alpha | Composite reliability Average variance extracted (AVE)
Automated account management 0.761 0.845 0.733
Digital support responsiveness 0.707 0.865 0.764
Personalised financial insights 0.795 0.868 0.766

Source: calculated by the authors based on SmartPLS output

Table 9 shows that all constructs demonstrate strong
reliability, as the Cronbach’s alpha values exceed the recom-
mended threshold of 0.7 (automated account management:
0.761, digital support responsiveness: 0.707, personalised
financial insights: 0.795), confirming internal consistency
of the measurement items. Further evidence of reliability is
provided by the composite reliability values (0.8450.868).
The average variance extracted (AVE) values exceed 0.5
across all constructs (0.7330.766), demonstrating a high

level of convergent validity, whereby the indicators accu-
rately reflect their respective constructs. These sound psy-
chometric properties confirm that the measurement model
is both reliable and valid, providing banks with assurance
that the specified dimensions are useful for enhancing the
responsiveness of digital support and improving customer
satisfaction. Table 10 presents the AVE square roots and in-
ter-construct correlations, demonstrating strong discrimi-
nant validity among the studied constructs.

Table 10. Discriminant validity

Automated account Digital support Personalised financial
management responsiveness insights
Automated account management 0.856
Digital support responsiveness 0.796 0.874
Personalised financial insights 0.654 0.527 0.875

Source: calculated by the authors based on SmartPLS output

Table 10 indicates that the square roots of the AVE
values (bold diagonal: automated account management -
0.856, digital support responsiveness — 0.874, personalised
financial insights — 0.875) are higher than the inter-con-
struct correlations, thereby confirming strong discriminant
validity. The correlation between automated account man-
agement and digital support responsiveness (0.796) is no-
tably high, indicating a strong association, whereas the cor-
relation between personalised financial insights and digital

support responsiveness (0.527) is moderately high, suggest-
ing a weaker connection. This confirms that all constructs
capture distinct yet theoretically related concepts, implying
that banking institutions should prioritise automation ele-
ments, which have a stronger link to support responsiveness,
over personalisation initiatives. The VIF values indicate that
the components of smart banking solutions are free from
multicollinearity and can therefore be evaluated asindepend-
ent predictors of digital support responsiveness (Table 11).

Table 11. Inner variance inflation factor values

A Digi
utomated account igital s.upp ort Personalised financial insights
management responsiveness
Aut d
utomated account 1747
management

Digital support responsiveness
Personalised financial insights 1.747

Source: calculated by the authors based on SmartPLS output

In Table 11, the VIF values for automated account
management and personalised financial insights are both
1.747, which is well below the critical threshold of 5.0. This
confirms that the independent variables do not exhibit
problematic multicollinearity and, therefore, the independ-
ent variables (components of smart banking solutions)
can be regarded as distinct yet independent predictors of

digital support responsiveness. The absence of problematic
correlations allows for a more accurate assessment of each
variable’s contribution. Accordingly, banks can better
identify which functions of smart banking solutions most
strongly enhance support responsiveness and design
more targeted improvement measures to increase cus-
tomer satisfaction. The bootstrapping results indicate that
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automated account management has a strong and statistical-
ly significant effect on digital support responsiveness, while

personalised financial insights show a negative and non-sig-
nificant effect (Table 12).

Table 12. Bootstrapping results showing path coefficients for the structural model

Original Sample 33?;?:; T statistics P values
sample (O) mean (M) (STDEV) (JO/STDEV])
Automated account management -> 0.965 0.965 0.023 41759 0.000
Digital support responsiveness
Personalised financial insights > ~0.104 ~0.103 0.086 1.209 0.084
Digital support responsiveness

Source: calculated by the authors based on SmartPLS output

The bootstrapping outcomes in Table 12 reveal that
automated account management exerts a strong and
significant influence on digital support responsiveness
(p <0.001, B =0.965, t =41.759), whereas personalised
financial insights exhibit a negative and non-significant
effect (p=0.084, p=0.104, t=1.209). These results indi-
cate that customers primarily associate the effectiveness
and speed of digital support with automated account
functions rather than with personalised financial advice.
The marked difference in the strength and significance of

coefficients underscores that the primary objective for
banking organisations implementing Al should be to in-
vest in automated account management services, there-
by improving responsiveness levels and customer satis-
faction within the identified banking context. Table 13
shows that automated account management and person-
alised financial insights together explain a substantial
proportion of the variance in digital support respon-
siveness, highlighting the crucial role of smart banking
solution features.

Table 13. Coeflicient of determination score

R-square

R-square adjusted

Digital support responsiveness

0.810

0.809

Source: calculated by the authors based on SmartPLS output

Table 13 shows an R-square value of 0.810, indicating
that 81.0% of the variance in digital support responsiveness
is explained by automated account management and per-
sonalised financial insights. The adjusted R-square of 0.809
suggests that the result is not inflated by multiple predic-
tors. This represents a remarkably high level of explanato-
ry power, indicating that smart banking solution features
are key determinants of responsiveness in digital banking
support. The minimal difference between the two Rsquare

values also demonstrates that the model is highly parsimo-
nious, implying that banks can confidently focus on these
specific aspects of smart banking solutions to enhance sup-
port responsiveness and, consequently, customer satisfac-
tion, without unnecessary resource expenditure. Table 14
presents the effect sizes (f2), showing that automated ac-
count management has a very strong practical impact on
digital support responsiveness, while personalised financial
insights play only a minor role.

Table 14. Assessment of the effect size (f2)

Automated account Digital support Personalised financial
management responsiveness insights
Automated account management 2.802
Digital support responsiveness
Personalised financial insights 0.033

Source: calculated by the authors based on SmartPLS output

The effect size (f2) of automated account management
on digital support responsiveness in Table 14 is very large
(2.802), indicating strong practical significance, whereas
the value for personalised financial insights is very small
(0.033). Based on the criteria developed by Cohen, the ef-
fects of account automation are substantial, while the per-
sonalisation features play a negligible role in determining

digital support responsiveness. This pronounced difference
in effect sizes highlights the importance of allocating re-
sources to the development of advanced account automa-
tion systems rather than heavily investing in enhanced cus-
tomisation options when the main aim is to improve digital
customer support responsiveness and increase customer
satisfaction levels.
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Based on the main findings of this study, the following
recommendations are proposed: over the next six months,
banks should enhance fund transfer encryption and im-
plement multi-factor authentication to further increase
customer satisfaction following security upgrades. They
should also display real-time payment alerts (including
transaction details) and electronic receipts to reduce cus-
tomer contact requests. In the particular cases of Zenith
Bank, Access Bank, First Bank, GTBank, and UBA, quar-
terly audits of digital services are recommended to evaluate
the efficiency of security and confirmation against industry
standards, ensuring competitiveness in Nigerias rapidly
developing digital banking market.

Furthermore, to improve account responsiveness and
enhance customer satisfaction, banks should implement
end-to-end account automation, including AI-driven chat-
bots and predictive services. The relevance of personalised
financial insights should be redefined to complement rather
than compete with automated systems through timely and
relevant information sharing during service interactions -
a strategy capable of strengthening customer engagement.
Zenith Bank, Access Bank, First Bank, GTBank, and UBA
should also conduct quarterly reviews of the digital cus-
tomer experience, measuring automation performance in
terms of resolution speed, accuracy, and customer effort to
maintain a competitive advantage.

The results indicate a significant effect of digital pay-
ment systems on service reliability, with secure fund trans-
fers having a stronger and statistically significant impact
(B=0.379,t=6.962, p<0.001) compared to instant payment
confirmations, which show no significant effect (f =0.367,
t=1.942, p = 0.057). Together, these two factors account
for 47.2% of the variance in service reliability (R>=0.472),
with moderately large effect sizes for secure fund transfers
(f2=0.139) and instant payment confirmations (f2=0.130).
These findings support those of J. Dutta et al. (2024) and
L. AlHchemi (2024), who concluded that transaction se-
curity strengthens trust in digital banking, and align with
T. Khiaonarong et al. (2021), who emphasised the crucial
role of payment confirmations in perceived trustworthi-
ness. The customer benefits of secure and reliable digital
payments — such as higher satisfaction and loyalty - led S.
Sravan et al. (2024) to prioritise this as a strategic element
of digital banking.

Similarly, the responsiveness of digital support has
a substantial impact on smart banking solutions, which
differ in their components. Automated account manage-
ment shows a very strong and significant effect (f=0.965,
t =41.759, p < 0.001), while personalised financial in-
sights exhibit a weak and non-significant negative effect
(B =-0.104, t=1.209, p = 0.084). Together, they explain
81.0 per cent of the variance in digital support respon-
siveness (R? = 0.810); automated account management
demonstrates a large impact (f2=2.802), whereas person-
alised financial insights have a small impact (f2=0.033).
Those findings are consistent with V. Nagubathula (2025),

who highlighted the potential of automation to increase
digital responsiveness and satisfaction. Nonetheless, the
insignificance of the personalisation effect differs from
that reported by D. Epstein & K. Quinn (2020), suggesting
that it is likely to be a matter of implementation. A. Uzo-
ka et al. (2024) also noted that an appropriate level of per-
sonalisation is required to maintain optimal AI-driven
outcomes in banking.

In summary, the results suggest that the reliability and
efficiency of digital banking services are largely determined
by the quality of secure fund transfers and the functionality
of automated account management, whereas payment con-
firmations and personalised financial insights play a sec-
ondary role. These findings emphasise the need for banks
to prioritise investment in technologies that ensure security
and automation, as these are the key drivers of customer
trust, improved digital support responsiveness, and overall
satisfaction and loyalty.

CONCLUSIONS

The research supports the conclusion that digital payment
systems have a significant influence on the reliability of
services in the Nigerian banking sector. The correlation
for secure fund transfers was shown to be the strongest
statistically significant predictor, whereas instant pay-
ment confirmation was not found to be significant. To-
gether, these variables accounted for nearly 50% of the
variance in service reliability. These findings highlight the
importance of strengthening both security infrastructure
and confirmation mechanisms, since customers are con-
cerned about their transactions being secure and timely.
The likelihood of similar effects points to the need for
banks to adopt a comprehensive, systemwide approach
to enhancing digital payment mechanisms rather than a
selective or fragmented strategy.

Similarly, the study demonstrates that smart bank-
ing solutions exert a strong influence on the responsive-
ness of digital support. Automated account management
emerged as the most influential predictor, showing both
high statistical and practical significance, whereas per-
sonalised financial insights had a weak and statistically in-
significant impact overall. To enhance their ability to meet
digital needs effectively, banks should invest in a high
degree of automation, not only through workflow opti-
misation and self-service solutions but also by reviewing
personalisation features to ensure they do not hinder the
speed of digital engagement. The varied influence of these
factors implies that resource allocation must be strategi-
cally managed to achieve optimal customer satisfaction.
Future studies could explore AI's impact on other banking
metrics, such as customer retention or loyalty, or conduct
cross-industry comparisons to better understand AIs
broader implications. Longitudinal research could also
assess the long-term effects of Al innovations, enriching
the understanding of AI’s role in shaping dynamic cus-
tomer satisfaction trends.
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AHoTaUif. Inrerpanis wrygnoro inrenexry (III) y 6anxiBcbkuit cektop TpanchopMyBaja piBeHb 3a/J0BOIEHOCTI
KJII€HTIB, 30KpeMa 3aBJAKU TaKUM iHHOBaliAM, K Lu¢poBi IIaThKHI cepBicy Ta «po3yMHi» 6aHKiBCbKi pimeHH:. Tomy
Iie JOC/Ii/PKeHH OyJI0 CIIpsIMOBaHe Ha BUBYEHH BIUIVMBY IITYYHOTIO iHTEIEKTY Ha 3a/JOBOJICHICTb K/IIEHTIB y 6aHKIBCbKOMY
cexropi. KonkpeTHyMu 3aBgaHHAMM 0Y10 BU3HAYEHO: JOCTIANTY BIUIMB NUQPOBOI INTATHKHOI CCTeMM Ha HafliiiHiCTh
HIOCITYT Yy 6aHKIBCBKOMY CEKTOPI; @ TAKOXK BIUIVB «PO3YMHMX» OaHKIBCHKIUX pillleHb Ha OIepaTUBHICTb HdpoBol miaTpumMky,
AKy Hajae OaHKIBCbKMIT CeKTOP. [I/I IpoBeeHH A JOCTIIPKeHHA 0Y/I0 BUKOPUCTAHO OIVICOBUI AM3aliH ONIUTYBaHHA.
3acTOCOBaHO METOJ, IIPOCTOI BUITaIkoBOI BUOipku. Po3mip Bubipku Oy1o Bu3HaueHO 3a GOpMYIIOI0 BI3HAUYCHHA BUOIpKY
T. SImana. [lani, oTpuMaHi 3a JOIIOMOTOI0 aHKeTyBaHHs, Oy/Iu IIpoaHati3oBaHi i3 sacrocyBanuaM PLS-SEM y nporpami
SmartPLS. Pesynbraty mokasanu, mo nu¢poBi IiaTexxi IOSUTUBHO Ta CYTTEBO BIUIMBAIOTHh HA HAIITHICTh IOCIYT Y
6aHKIBCbKOMY CeKTOpi; Oesneunuit nepekas kowris (f=0,379, T=6,962, p=0,000); MUTTEBE MiATBEPHAYKEHHA IJIATEXY
(B=0,367, T=1,942, p=0,057). Tako>x BCTAaHOBJICHO, 1IJ0 «PO3YMHi» 6aHKIBCbKi pillleHHA IO3UTVBHO Ta YaCTKOBO CYTTEBO
BIUIVBAIOTDb Ha OLlePaTMBHICTD LM(POBOI MIATPUMKY, AKY Hala€ OaHKIBCbKUII CeKTOp (aBTOMAaTKM30BaHe yIpaBIiHHA
paxynkamu (f=0,965, T=41,759, p=0,000); nepconanizosani ¢inancosi nopapu (f =-0,104, T=1,209, p=0,084). 3pobreno
BIUCHOBOK, IO LITYYHWIT iHTeIEKT IO3UTVMBHO BIUIMBAE HA 3a[JOBOJICHICTD KIi€HTIB y BuOpaHux 6ankax Hirepii. Pesymbratu
TOCTi/PKEeHHA MalOTh IIPaKTUYHY LiHHICTD JyIg 6aHKiBcbKoro cektopy Hirepil, OcKiNbKM BUCBIT/IIOOTD, K TeXHOMOTI]
IITYYHOTO {HTeJIEKTY MOXKYTb Oy T e(heKTUBHO 3aCTOCOBAHI I/IA MiJBMUIEHHS 3a/JOBOJICHOCT] Ta JIOSVIPHOCTI KITi€HTIB.
KepiBHuky 6aHKiB, po3po6HMKM UPOBUX CTpATETili Ta MEHeIKepU 3 00CITyTOBYBaHHA KIIEHTIB MOXYTb BUKOPUCTATH
1Ii BUCHOBKM /I yXBaJleHHA pillleHb 00 iHBeCTnIIii y nepconanisosani lII-pimenns, cucteMn MUTTEBOI TiITPUMKI
Ta iHTENIEKTYa/IbHY aBTOMAaTU3aLiI0 CEPBICIB, 110 CIPUATUME 3MIIJHEHHIO JOBIOCTPOKOBYX BiTHOCKH i3 K/IIEHTaMM

KntoyoBi cnoBa: un¢posa miatibkHa cucTeMa; po3yMHe GaHKIBChKe PillleHHsT; OIlepaTUBHICTD 111¢POBOI MiATPUMK;
HaJIiJHICTh IIOC/IYT; JIOS/IbHICTD K/TIEHTIB
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