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Abstract - The rapid growth of Nigeria’s fintech sector has underscored persistent challenges in Inter-Bank Settlement Systems
(IBSS)—notably transaction latency, manual reconciliation, and fraud vulnerabilities—that undermine customer confidence and
service uptake. This study examines the impact of Artificial Intelligence (Al)—powered IBSS on customer satisfaction within three
major urban fintech markets: Lagos, Abuja, and Port Harcourt. Employing a descriptive quantitative design, the study collected
460 valid responses via a structured Likert-scale survey instrument, complemented by secondary transaction-log analyses to
validate self-reported measures. Data were analyzed using SPSS v.28, with descriptive statistics, paired-sample t-tests, multiple
regression, and Confirmatory Factor Analysis (CFA) conducted to assess three hypotheses relating Al-enabled transaction
speed, fraud detection, and dispute resolution to overall satisfaction. Results indicate statistically significant improvements
across all dimensions: Al integration reduced average settlement times from 2.3 minutes to under 10 seconds (t1(459) = 25.4, p
<.001), fraud-detection reliability positively predicted trust (f = 0.57, p < .001), and automated reconciliation yielded a 54%
decrease in dispute resolution time (x*(1,460) = 72.8, p <.001). Transaction speed emerged as the strongest satisfaction driver
(R? = 0.46), followed by fraud prevention (R? = 0.33) and dispute handling. These findings extend the Technology Acceptance
Model and Diffusion of Innovation frameworks in an emerging-market IBSS context and offer actionable insights for fintech

providers and regulators: prioritizing machine-learning modules for real-time routing and anomaly detection can maximize

service quality and customer loyalty.
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1. Introduction
1.1. Background and Context

The fintech revolution in Nigeria has accelerated digital
payments, with mobile money transactions reaching ¥10
trillion in 2024 (CBN, 2024; PwC, 2023). The Inter-Bank
Settlement System (IBSS) is central to this evolution,
facilitating real-time clearing and settlement across banks
(NIBSS, 2023). However, IBSS face persistent issues: latency,
manual reconciliation, and fraud vulnerabilities (Ekanem,
2020; Adeyemi & Bello, 2022). These shortcomings frustrate
customers, as 37% of Nigerian users report transaction delays,
and 22% cite security concerns (KPMG, 2023). Al offers
solutions through machine learning, predictive analytics, and
automated reconciliation. Studies demonstrate that Al reduces
settlement latency by up to 75% and fraud losses by 60%
(McKinsey, 2022; Olawale et al., 2023). In Nigeria, early Al-
IBSS pilots by Flutterwave and Paystack saw sub-10-second
transaction times and a 40% drop in reconciliation errors
(Ajayi & Bello, 2022; NIBSS, 2023). However, high
implementation costs (3150 million average deployment) and
unclear regulatory guidelines impede scaling (Abubakar &
Okafor, 2022; FIRS, 2024).
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1.2. Research Problem and Justification

Despite rapid investments in Al-enhanced interbank
settlement platforms, there is a surprising paucity of empirical
evidence linking these advances to customer-centric outcomes
within Nigeria’s IBSS. Most existing studies concentrate on
technical metrics—settlement latency, throughput gains, and
fraud-detection accuracy - while neglecting the holistic user
experience that drives fintech adoption and loyalty (Ajayi &
Bello, 2022; McKinsey & Company, 2022). Although pilot
implementations by platforms such as Flutterwave and
Paystack report sub-10-second settlement times and
reductions in reconciliation errors, these accounts rely
primarily on small-scale surveys or industry anecdotes
without rigorous measurement of customer satisfaction, trust,
or perceived reliability (NIBSS, 2023; Abubakar & Okafor,
2022).

Compounding this gap is Nigeria’s fragmented regulatory
landscape, where data privacy rules and Al governance
guidelines lag behind fintech innovation, creating uncertainty
around liability in fraud cases and dispute resolution protocols
(FIRS, 2024; CBN, 2022). Customers frequently report
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opaque transaction statuses and protracted resolution
timelines - issues that Al promises to address via automated
reconciliation, predictive anomaly detection, and real-time
status dashboards - but empirical validation of these benefits
remains limited (Olawale et al., 2023; Ibrahim & Adeoye,
2023).

Moreover, most AI-IBSS research originates from
developed-market contexts, where infrastructural reliability
and regulatory frameworks differ markedly from Nigeria’s
emerging fintech environment (World Bank, 2023; Patel &
Mwangi, 2023). This absence of localized, large-scale studies
constrains the applicability of existing models—such as the
Technology Acceptance Model and Diffusion of Innovation -
to Nigeria’s unique customer profiles and infrastructural
challenges (Davis, 1989; Rogers, 2003).

While prior investigations into Al-powered IBSS in
Nigeria have tended to focus narrowly on system-level
performance metrics (e.g., settlement latency, error rates) or
relied on small pilot samples (Ajayi & Bello, 2022; Abubakar
& Okafor, 2022), this research represents the first
comprehensive, mixed-methods assessment that directly links
specific Al functionalities to customer-centric outcomes in an
emerging-market setting. Unlike McKinsey & Company’s
global benchmarking study (2022) or NIBSS’s internal impact
reports (2023) - which remain primarily descriptive — this
study integrates a 460-respondent survey with detailed
transaction-log analysis to isolate the relative contributions of
real-time routing, anomaly-based fraud detection, and
automated reconciliation to user satisfaction. Furthermore, by
situating the findings within both the Technology Acceptance
Model (Davis, 1989) and the Diffusion of Innovation theory
(Rogers, 2003), the study bridges a critical gap in the
literature: providing empirically grounded guidance on which
Al features drive adoption and trust in the distinct
infrastructural and regulatory milieu of Nigerian fintech.

As such, this study bridges these gaps by systematically
examining how three core Al-powered IBSS features -
transaction-speed  optimization, anomaly-based fraud
detection, and automated reconciliation - affect customer
satisfaction across Nigeria’s fintech hubs. Integrating a 460-
respondent Likert-scale survey with objective transaction-log
analysis isolates the AI components that most strongly
influence user perceptions, quantifies their relative impacts,
and identifies areas where technical performance diverges
from customer expectations. The results will guide fintech
providers and regulators in prioritizing Al investments,
refining policy frameworks, and designing user-centric
interfaces that enhance trust and foster sustained engagement.

1.3. Research Objectives

Building on the identified research problem and gaps, the
study articulates the following objectives and associated
hypotheses for quantitative testing.
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The study seeks to evaluate the impact of Al-powered
interbank settlement systems on customer satisfaction within
Nigerian fintech platforms in general.

Specific Objectives of the study include:

e To assess the extent to which Al reduces end-to-end
transaction latency and its effect on perceived timeliness.

e To determine the impact of Al-driven anomaly detection
on customer trust levels.

e To examine improvements in automated reconciliation
and their influence on satisfaction with dispute outcomes.

e To propose evidence-based recommendations for fintech
providers, regulators, and end-users; this is a descriptive
objective without a direct hypothesis.

1.4. Statement of Hypotheses

Hypotheses to be tested focus on measurable
relationships between Al-enabled system features and
customer satisfaction dimensions:

HI1 (Transaction Efficiency): Al integration in interbank
settlement systems leads to a statistically significant reduction
in transaction processing time, which is positively correlated
with customer satisfaction ratings on transaction speed
(Osuagwu, 2021; NIBSS, 2023).

H2 (Fraud Detection and Trust): Implementing Al-driven
anomaly detection algorithms yields a significant increase in
customer trust scores, measured through survey-based trust
indices (Olawale et al., 2023; Eze et al., 2023).

H3 (Dispute Resolution Efficiency): Automated Al-based
reconciliation mechanisms significantly decrease dispute
resolution times, resulting in higher satisfaction with issue
handling, as assessed by paired t-test comparisons of pre- and
post-Al metrics (Eze et al., 2023; Ibrahim & Adeoye, 2023).

1.5. Significance of the Study

This research delivers multifaceted benefits for
academicians, practitioners, and policymakers in Nigeria’s
fintech domain. For scholars, it extends the Technology
Acceptance Model (TAM) and Diffusion of Innovation (DOI)
frameworks by empirically validating constructs - perceived
usefulness, ease of use, and relative advantage - in the context
of Al-powered interbank settlement systems in emerging
markets (Davis, 1989; Rogers, 2003). The findings bolster
academic discourse on technology adoption by integrating
quantitative performance metrics with qualitative customer
perceptions.

For fintech operators and banking institutions, the study
provides concrete evidence on which Al features—transaction
speed, fraud detection algorithms, and automated
reconciliation - most strongly drive customer satisfaction and
loyalty. This insight enables more strategic resource allocation
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and feature prioritization, potentially yielding higher ROI on
Al investments (McKinsey & Company, 2022; Ajayi & Bello,
2022). Regulators and industry associations can leverage the
empirical results to craft balanced guidelines that foster
innovation while safeguarding customers against systemic
risks and privacy breaches (CBN, 2022; FIRS, 2024).

A clearer understanding of Al-enabled features enhances
transparency and digital literacy for end-users, empowering
customers to make informed choices among competing
fintech offerings. The study contributes to greater trust in
digital financial services and supports broader financial
inclusion initiatives across Nigeria by revealing how Al
integration measurably improves service quality (World Bank,
2023; Bello & Adebayo, 2021).

2. Literature Review

Rapid growth in Nigeria’s digital payments landscape has
placed interbank settlement systems (IBSS) at the core of
financial infrastructure (CBN, 2022). Early iterations of IBSS
relied on batch processing and manual reconciliation, leading
to delays of up to two business days and frequent mismatches
in ledger balances (Adegbite & Yusuf, 2021). The
introduction of Real-Time Gross Settlement (RTGS) 2017
reduced latency but required substantial hardware upgrades
and carried high per-transaction costs, limiting full adoption
among smaller fintechs (NIBSS, 2023). Recent pilot studies
highlight that streamlining messaging protocols (ISO 20022)
and adopting automated reconciliation scripts can cut error
rates by 40 percent, yet these technical gains often fail to
translate into improved customer perceptions of reliability or
speed (Abubakar & Okafor, 2022).

Artificial Intelligence (AI) has reshaped the global
financial services industry by introducing advanced
algorithmic capabilities that optimize transaction throughput,
fortify fraud detection, automate reconciliation processes, and
elevate customer engagement (Ajayi & Bello, 2022;
McKinsey & Company, 2022). Within Nigeria’s burgeoning
Fintech sector, Al integration into Inter-Bank Settlement
Systems (IBSS) has emerged as a critical driver of operational
agility, security enhancement, and user satisfaction (Central
Bank of Nigeria [CBN], 2022; Olayemi et al., 2023). Al-
powered IBSS enables instantaneous fund transfers,
preemptive anomaly detection, and automated dispute
resolution workflows, reducing manual overhead and error
rates (Osuagwu, 2021; Olawale et al., 2023).

Research on Al’s impact in financial contexts highlights
several core domains of transformation. First, transaction
speed and efficiency improvements derive from real-time
routing algorithms that minimize queuing delays and optimize
clearing cycles (PWC, 2023; Ekanem, 2020). Second, fraud
mitigation leverages supervised learning to identify suspicious
patterns, flag abnormal transactional flows, and enact
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preemptive holds, reducing unauthorized transactions by as
much as 60-70% in pilot deployments (Olawale et al., 2023;
Eze et al., 2023). Third, automated reconciliation employs Al-
driven matching engines that compare hundreds of thousands
of ledger entries with sub-second latency, slashing dispute
resolution times by over 50% (Ajayi & Bello, 2022; Ibrahim
& Adeoye, 2023). Finally, Al-enabled chatbots and virtual
assistants enhance customer interactions by providing 24/7
support, contextual transaction insights, and guided
troubleshooting, thereby raising satisfaction scores by up to
25% (Bello & Adebayo, 2021; Olayemi et al., 2023).

Despite these advancements, legacy IBSS infrastructures
in Nigeria have struggled with high implementation costs,
fragmented regulatory guidelines, and cybersecurity
vulnerabilities (Abubakar & Okafor, 2022; Federal Inland
Revenue Service [FIRS], 2024). Empirical analyses suggest
that only 35% of Indigenous banks have fully deployed Al
modules within their settlement platforms, often constrained
by limited in-house technical capacity and integration
complexities (CBN, 2022; Saeed & Yogesh, 2022).
Consequently, a robust conceptual and theoretical articulation
is required to understand how Al-driven IBSS translates into
measurable customer satisfaction outcomes.

2.1. Conceptual Framework

The study’s conceptual framework posits that Al-
powered IBSS enhances customer satisfaction through four
interrelated dimensions: transaction velocity, security
assurance, operational reliability, and user experience.
Transaction velocity reduces end-to-end processing time
achieved by Al routing and parallelized settlement workflows
(McKinsey & Company, 2022; NIBSS, 2023). Security
assurance encompasses Al’s capacity to detect and prevent
fraudulent activities via adaptive anomaly detection and
biometric authentication integrations (Olawale et al., 2023;
Eze et al.,, 2023). Operational reliability denotes system
uptime, error-free settlement ratios, and automated exception
handling that minimize manual interventions (Osuagwu,
2021; Ajayi & Bello, 2022). Finally, user experience captures
customer-perceived ease of dispute resolution, transparency of
transaction statuses, and accessibility of Al-driven support
channels (Ibrahim & Adeoye, 2023; Bello & Adebayo, 2021).

Machine learning classifiers (e.g., decision trees, neural
networks) generate risk scores that inform fraud holds, while
predictive analytics models forecast settlement failures based
on throughput patterns and network congestion metrics (CBN,
2022; Patel & Mwangi, 2023). NLP-based chatbots interpret
customer queries, trigger automated tickets for mismatches,
and guide users through reconciliation processes without
human mediation (Olayemi et al., 2023; Olawale et al., 2023).
IBSS platforms can dynamically adjust priority queues, re-
route transactions around bottlenecks, and provide real-time
status dashboards accessible via mobile and web interfaces
(Osuagwu, 2021; Saced & Yogesh, 2022).
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2.2. Theoretical Framework
2.2.1. Technology Acceptance Model (TAM)

Developed by Davis (1989), TAM postulates that
Perceived Usefulness (PU) and Perceived Ease of Use (PEU)
are primary antecedents of technology acceptance. In IBSS
contexts, PU reflects stakeholders’ beliefs that Al integration
enhances transaction accuracy, reduces processing times, and
lowers risk exposure (Ajayi & Bello, 2022; Venkatesh & Bala,
2008). PEU relates to the intuitive design of Al interfaces, the
transparency of algorithmic decisions, and the minimal
training required for back-office operators and end-users
(Ibrahim & Adeoye, 2023; Osuagwu, 2021). Empirical
applications of TAM within financial services reveal
significant positive relationships between PU, PEU, and
behavioral intention to adopt Al-driven settlement platforms
(Davis, 1989; Bello & Adebayo, 2021).

2.2.2. Diffusion of Innovation (DOI) Theory

Rogers (2003) identifies five attributes impacting
innovation spread: relative advantage, compatibility,
complexity, trialability, and observability. Al-powered IBSS
demonstrates relative advantages through sub-second
settlements and robust fraud screening (CBN, 2022;
McKinsey & Company, 2022). Compatibility with core
banking systems and existing APIs is critical to lowering
integration friction (Ekanem, 2020; Patel & Mwangi, 2023).
Complexity barriers emerge when financial institutions lack
skilled Al engineers or face opaque vendor black-box models
(Ajayi & Bello, 2022; Saced & Yogesh, 2022). Trialability is
facilitated through sandbox environments and limited-scale
pilots (Ibrahim & Adeoye, 2023; Abubakar & Okafor, 2022),
while observability arises when early adopters publish
performance metrics and ROI data (NIBSS, 2023; Olawale et
al., 2023).

2.2.3. Financial Intermediation Theory

Gurley and Shaw’s (1960) Financial Intermediation
Theory posits that financial intermediaries reduce transaction
costs and information asymmetry. Al-powered IBSS enhances
these functions by automating reconciliation, optimizing
liquidity management, and mitigating default risk through
continuous monitoring (Freixas & Rochet, 2008; Eze et al.,
2023). Lowered operational expenses enable institutions to
pass savings to consumers through reduced transaction fees
(CBN, 2022; PWC, 2023). In emerging markets, Al-driven
intermediation has been linked to broader inclusion outcomes,
unlocking access for previously underserved customer
segments (World Bank, 2023; Juma & Singh, 2022).

2.3. Review of Empirical Studies

A growing body of empirical research has examined the
application of Al in interbank settlement systems (IBSS),
yielding valuable insights into performance gains and
customer outcomes. However, methodological variances and
contextual gaps wunderscore the need for a more
comprehensive, context-specific investigation in Nigeria.
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McKinsey & Company’s (2022) global study employed a
meta-analysis of operational data from 25 major payment
platforms to report an average latency reduction of 75% post-
Al deployment. While robust in scale, this analysis
predominantly draws on data from developed economies,
raising concerns about its external validity in emerging
markets characterized by infrastructure constraints (World
Bank, 2023).

Abubakar and Okafor (2022) conducted a quasi-
experimental evaluation of two Nigerian platforms
(Flutterwave and Paystack), comparing pre- and post-Al log
metrics over six months. Their findings—processing delays
decreased from 2.3 minutes to under 10 seconds—
demonstrate local effectiveness. However, the reliance on
proprietary platform data and the absence of control groups
limit causal inferences (Patel & Mwangi, 2023; Juma & Singh,
2022).

Olawale et al. (2023) utilized logistic regression on a
dataset comprising 1.2 million transactions to show a 62%
decline in fraudulent activity following Al algorithm
integration. Their methodological strength lies in the large-
scale, transaction-level analysis, but the study’s cross-
sectional design precludes the examination of long-term
sustainability and adaptation of fraud patterns (Eze et al.,
2023). Eze and colleagues (2023) complemented this
approach with survey-based trust indices (n=350) to correlate
Al fraud scores with customer trust (B = 0.78, p < 0.001).
Although statistically significant, potential self-selection bias
in survey respondents—predominantly urban, tech-savvy
users—may overstate general trust effects among less digitally
literate segments (Bello & Adebayo, 2021; Olayemi et al.,
2023).

Eze et al. (2023) applied chi-square tests to case-level
dispute records (n=460) and reported a 54% improvement in
resolution times (¥2(1,460) = 72.8, p < 0.001). The study’s
granular focus on dispute metadata is commendable; however,
its short duration (three months) and exclusion of complex,
high-value disputes leave unanswered questions about
performance under extreme operational loads (Ajayi & Bello,
2022; Ibrahim & Adeoye, 2023).

Bello and Adebayo (2021) employed sentiment analysis
and Natural Language Processing (NLP) on 50,000 chatbot
interactions to ascertain customer satisfaction improvements
of 18%. While innovative, their algorithmic sentiment
classification reported average accuracy levels of 72%,
suggesting that nuanced emotional indicators may have been
misclassified (Olayemi et al., 2023). Furthermore, the study’s
single-institution focus limits transferability to diverse fintech
user bases.

Multi-country comparisons by Patel and Mwangi (2023)
and Juma and Singh (2022) offer useful benchmarks: Kenya’s
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AI-IBSS reduced latency by 88% and India’s by 82%. These
studies leverage difference-in-differences designs, enhancing
causal attribution. However, socioeconomic and regulatory
discrepancies—such as Kenya’s National Payments System
Act—necessitate cautious extrapolation to the Nigerian
context (CBN, 2022; Saced & Yogesh, 2022).

Collectively, these empirical works substantiate the
technical efficacy of Al in IBSS but reveal critical limitations:
(1) overreliance on short-duration or platform-specific data;
(2) limited generalizability due to urban, digitally literate
samples; and (3) insufficient attention to the long-term
adaptation of fraud and dispute patterns.

3. Materials and Methods
3.1. Research Design

A descriptive quantitative research design was adopted to
evaluate relationships between Al-powered IBSS features and
customer satisfaction. All analyses rely on survey data and
secondary platform logs to focus solely on empirically
measurable outcomes (Creswell & Creswell, 2018).

3.2. Population and Sampling

The target population comprises active fintech customers
in Lagos, Abuja, and Port Harcourt. Using stratified random
sampling, 460 valid survey responses were obtained, ensuring
representation across age, gender, and user-type strata
(fintech-only, bank-only, hybrid).

3.3. Data Collection Instrument

A structured questionnaire based on a 7-point Likert scale
(1 strongly disagree to 7 = strongly agree) measured
perceptions of transaction speed, fraud detection trust, dispute
resolution satisfaction, and overall system reliability. Pilot
testing with 50 respondents confirmed internal consistency
(Cronbach’s o = 0.88).

3.4. Data Analysis Procedures

Survey data were analyzed using SPSS v.28. Descriptive
statistics summarized demographic and satisfaction metrics.
Hypotheses HI-H3 were tested with paired-sample t-tests and

multiple regression analyses at o = 0.05. Confirmatory factor
analysis (CFA) assessed construct validity (y?/df = 1.95; CFI
=0.94; RMSEA = 0.042).

3.5. Validity and Reliability

Construct validity was established via CFA. Internal
reliability coefficients exceeded 0.80 for all scales. Cross-
referencing survey results with transaction log metrics ensured
external validity.

3.6. Ethical Considerations

Data collection conformed to ethical standards, with
informed consent obtained and anonymity preserved
throughout the study.

4. Results and Discussion
4.1. Data Presentation and Metrics

Detailed demographics from the survey questionnaire are
summarized in Table 4.

Table 4.1. Demographic Profile of Survey Respondents

Variable Category Frequency | Percentage
Gender Male 228 57%
Female 172 43%
Age Group 18-25 104 26%
26-35 240 60%
3645 40 10%
>45 16 4%
User Type | Fintech-only 160 40%
Bank-only 140 35%
Hybrid 100 25%

Source: Researchers’ Survey 2025

The Table below presents the percentage distribution of
Likert-scale responses across four key satisfaction
dimensions. This distribution establishes a foundational
understanding of customer perceptions prior to inferential
testing.

Table 4.2. Distribution of Satisfaction Response Percentages

Satisfaction Factor Strongly Agree (%) | Agree (%) | Neutral (%) | Disagree (%) | Strongly Disagree (%)
Faster Transactions 55% 30% 10% 3% 2%
Improved Security 48% 28% 15% 5% 4%
Better Error Resolution 50% 18% 20% 8% 4%
Reduced Settlement Delays 58% 22% 12% 5% 3%

Source: Results from SPSS (2025)

Subsequently, weighted mean scores and standard
deviations for each dimension quantify overall satisfaction
levels (Table 4.3). All dimensions exceed a mean of 4.0 (1-5
scale), signifying strong approval of Al-enabled IBSS
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features. “Faster Transactions” achieves the highest average
(4.33), while “Better Error Resolution” exhibits the most
excellent dispersion (SD = 1.17), indicating more varied user
experiences in dispute handling.
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Table 4.3. Weighted Mean Scores and Standard Deviations

Satisfaction Factor Mean Score | SD of Score
Faster Transactions 4.33 0.92
Improved Security 4.11 1.09
Better Error Resolution 4.02 1.17
Reduced Settlement Delays 4.27 1.05

Source: Results from SPSS (2025)

4.2. Hypothesis Testing
The Hypotheses were evaluated using paired-sample t-

tests and multiple regression analyses at a = 0.05. Prior to

testing, assumption checks confirmed normality (Shapiro-

Wilk p > 0.05), homoscedasticity (Levene’s test p > 0.05), and

absence of multicollinearity (VIF < 2).

e HI (Transaction Efficiency): A paired t-test comparing
pre- and post-Al transaction times yielded t(459) = 25.4,
p < 0.001, indicating a significant reduction in latency.
Regression analysis further confirmed that transaction
speed improvements positively predict satisfaction
ratings (B = 0.68, p < 0.001), explaining 46% of the
variance (R? = 0.46).

e H2 (Fraud Detection and Trust): Multiple regression on
fraud-trust indices demonstrated a significant positive
relationship (B = 0.57, p <0.001), accounting for 33% of
the variance in customer trust scores (R?=0.33). Residual
plots affirmed homoscedasticity and linearity.

o H3 (Dispute Resolution Efficiency): A chi-square test on
dispute resolution times produced (1, N = 460) = 72.8,
p < 0.001, confirming significant improvements post-Al
deployment. Satisfaction with dispute outcomes also rose
significantly (paired t-test t(459) = 11.3, p < 0.001).

Effect sizes were large across all tests (Cohen’s d > 0.8;
2 > 0.35), underscoring robust practical significance.
Robustness checks—conducted via bootstrapped confidence
intervals (1,000 samples)—corroborated these findings, with
all 95% CIs excluding zero.

4.3. Discussion of Findings

The present study investigated how Al-powered Inter-
Bank Settlement Systems (IBSS) influence customer
satisfaction across three core dimensions: transaction
efficiency, fraud-detection reliability, and dispute resolution
automation. The statistical analysis of all three hypotheses
provides compelling evidence that Al features materially
enhance user perceptions and satisfaction within Nigerian
fintech platforms.

The study’s integrated mixed-methods approach yielded
more nuanced and robust insights than those reported in prior
work, thanks to three key innovations. First, combining survey
responses from 460 FinTech users with granular transaction-
log metrics enabled cross-validation of self-reported
satisfaction against actual system performance. Earlier studies
relied either on small pilot surveys (n < 50) or purely technical
benchmarks (McKinsey & Company, 2022; Abubakar &
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Okafor, 2022), limiting their ability to demonstrate a direct
link between Al features and user perceptions. The large,
diverse respondent pool improved statistical power and
captured variation across Lagos, Abuja, and Port Harcourt—
contexts underrepresented in the existing literature.

Second, using three distinct Al feature dimensions - real-
time routing optimization, anomaly-based fraud detection, and
automated reconciliation - allowed us to decompose their
individual and combined effects on satisfaction. State-of-the-
art evaluations typically assess fraud-detection accuracy in
isolation (Olawale et al., 2023; Ibrahim & Adeoye, 2023) or
report overall system throughput improvements (Adebayo et
al., 2023) without quantifying how each component
contributes to perceived reliability, speed, or trust. Our
regression models demonstrated that routing optimization
accounts for 42 percent of the variance in perceived speed
(AR?=0.42, p <.001), whereas fraud-detection alerts drive 35
percent of trust scores (AR? = 0.35, p <.001). This level of
decomposition surpasses prior benchmarks and provides
actionable guidance on feature prioritization.

Third, contextual tailoring to Nigeria’s infrastructural and
regulatory environment enhanced model validity. We
incorporated network-latency data and dispute-resolution
timelines, reflecting intermittent connectivity and regulatory
ambiguity highlighted by CBN (2022) and FIRS (2024).
Incorporating these real-world constraints into our Al-feature
impact models produced effect sizes that differ markedly from
those observed in developed-market settings (World Bank,
2023; Patel & Mwangi, 2023). For instance, automated
reconciliation contributed only 18 percent to overall
satisfaction (vs. over 30 percent in stable-infrastructure
contexts), underscoring the importance of local calibration.
These  methodological ~ enhancements,  feature-level
decomposition, and emerging-market contextualization,
explain how we achieved more comprehensive and practically
relevant findings than previous state-of-the-art studies.

4.3.1. Transaction Efficiency and Perceived Usefulness.

The paired-sample t-test revealed a dramatic latency
reduction (from 2.3 minutes to 8.2 seconds; t(459) =254, p
< .001) and the strong regression coefficient (B = 0.68)
underscore transaction speed as the dominant driver of
satisfaction (R? = 0.46). This aligns closely with Osuagwu’s
(2021) findings on real-time fund transfers, where sub-10-
second settlements led to significant upticks in wuser
engagement and repeated usage. Under the Technology
Acceptance Model (TAM), such improvements translate
directly into higher Perceived Usefulness (PU), reinforcing
customers’ behavioral intention to adopt Al-enhanced IBSS
(Davis, 1989).

4.3.2. Fraud Detection and Trust.
Multiple regression analysis for fraud-trust indices ( =
0.57, p <.001; R* = 0.33) confirms that Al-driven anomaly
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detection significantly bolsters trust. This echoes Olawale et
al. (2023), who reported a 62% decline in unauthorized
transactions following algorithm integration. Within the
Diffusion of Innovation (DOI) framework, these results
highlight Relative Advantage as a key adoption attribute—
customers perceive Al’s fraud-screening capabilities as a
superior alternative to manual reviews (Rogers, 2003).

4.3.3. Dispute Resolution Automation.

The chi-square and paired t-test results (¥*(1,460) = 72.8,
p < .001; t(459) = 11.3, p < .001) demonstrate a 54%
improvement in resolution times, with dispute-handling
satisfaction rising significantly. This finding corroborates Eze
et al. (2023), who documented a more than 50% reduction in
reconciliation errors with Al engines.

The effect size (Cohen’s d > 0.8) further underscores the
practical significance of dispute automation, validating the
Financial  Intermediation  Theory’s  assertion  that
intermediaries (here, Al systems) reduce transaction costs and
service frictions (Gurley & Shaw, 1960).

4.3.4. Integrative Implications for Theory

This research advances TAM and DOI models by
confirming their applicability constructs in an emerging-
market IBSS context. Specifically, observed high effect sizes
for transaction speed (PU) and fraud detection (Compatibility
and Observability) suggest that AI’s technical performance
metrics map cleanly onto users’ acceptance criteria
(Venkatesh & Bala, 2008). Moreover, the substantial R?
values signal that these Al features explain a large share of
satisfaction variance, extending prior studies that were limited
by smaller sample sizes or qualitative designs (Ajayi & Bello,
2022).

4.3.5. Practical Implications.

For fintech operators, the results pinpoint where
investment yields the highest customer dividends. Prioritizing
machine-learning modules that accelerate transaction routing
and strengthen anomaly detection will improve satisfaction
scores and likely reduce operational costs associated with
manual reconciliation (CBN, 2022). Regulators can leverage
these insights to refine guidelines on Al governance,
mandating minimum performance thresholds for latency and
fraud-detection accuracy to safeguard consumer interests.

4.4. Limitations and Contextual Nuances

Despite the strong findings, it is important to
contextualize them within the urban-centric sample and
reliance on self-reported measures. The elevated standard
deviations for “Better Error Resolution” (SD = 1.17) indicate
that some users continue to experience variable dispute
outcomes, possibly due to platform-specific implementation
differences or network factors (Olayemi et al., 2023). Future
work should disaggregate these effects across rural versus
urban segments to capture infrastructural disparities.
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In sum, the discussion of findings affirms that Al-
powered IBSS features significantly drive customer
satisfaction through mechanisms predicted by TAM and DOI
theories, offering actionable guidance for fintech strategy and
policy formulation in Nigeria’s dynamic financial landscape.

5. Conclusion

This study examined the influence of Al-powered Inter-
Bank Settlement Systems (IBSS) on customer satisfaction
within Nigerian fintech contexts. Drawing on a descriptive
quantitative survey of 460 active users across Lagos, Abuja,
and Port Harcourt, the research tested three primary
hypotheses relating Al-driven transaction speed, fraud-
detection reliability, and dispute-resolution automation to
overall customer satisfaction. The findings indicate that all
three Al features exerted statistically significant positive
effects on customer satisfaction (H1: t(459) =15.24, p <.001;
H2:B=.48,p<.001; H3: B=.35,p <.001). Transaction speed
emerged as the strongest predictor (standardized B = .52),
followed by fraud-detection reliability (p = .48) and dispute-
resolution automation ( = .42). Confirmatory factor analysis
confirmed the construct validity of the measurement model
(CFI = .94; RMSEA = .042), and scale reliabilities exceeded
the .80 threshold (Cronbach’s a: speed = .89; fraud = .87;
dispute = .85; satisfaction = .90). These results corroborate
prior work highlighting AI’s capacity to reduce processing
delays (Osuagwu, 2021), strengthen fraud prevention
(Olawale et al., 2023), and automate reconciliation (Eze et al.,
2023), thereby enhancing digital banking trust and uptake in
Nigeria (Ajayi & Bello, 2022).

Thus, this research contributes to both theory and
practice. Theoretically, it extends the Technology Acceptance
Model (TAM) by demonstrating that perceptions of Al’s
usefulness and ease of use directly translate to higher customer
satisfaction in emerging-market IBSS settings. It also
confirms that diffusion of innovation (DOI) elements - relative
advantage, compatibility, and observability - are critical
adoption drivers (Rogers, 2003). Practically, the study offers
actionable insights for fintech providers and banking
regulators: investment in Al-driven frameworks yields
measurable improvements in service quality and customer
confidence, underscoring the importance of robust machine-
learning infrastructures and real-time analytics platforms.

5.1. Limitations

Despite its contributions, this study has several
limitations. First, the cross-sectional design captures
perceptions at a single point, limiting inferences about causal
relationships or long-term satisfaction dynamics. Second,
relying on self-reported survey measures may introduce
social-desirability bias and common-method variance,
notwithstanding efforts to pilot test and assure anonymity
(Podsakoff et al., 2003). Third, the geographic focus on three
urban centers may not fully represent customer experiences in
semi-urban or rural Nigerian contexts, where internet
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connectivity and digital literacy vary. Fourth, while would enhance generalizability and inform inclusive fintech
transaction log metrics were referenced for external validity, strategies. Practically, fintech firms should prioritize
the study did not access granular system-level data on incremental Al deployments, beginning with high-impact
settlement failure rates or fraud-incident logs, which could modules such as fraud detection and reconciliation
further substantiate customer perceptions with objective automation, to demonstrate relative advantage and build user

operational metrics. trust (Rogers, 2003). Regulatory bodies, including the Central
Bank of Nigeria, should formulate guidelines for data sharing
5.2. Suggestions and interoperability among banks and fintechs, ensuring

To build on these findings, future research should employ compatibility and reducing complexity barriers (Ekanem,
longitudinal designs to track changes in customer satisfaction 2020). Finally, continuous user education programs—
as Al-powered IBSS features evolve and mature. Mixed- leveraging Natural Language Processing (NLP)-enabled
methods approaches—including in-depth case studies of  chatbots—can improve the perceived ease of use and
bank-fintech collaborations—could unpack contextual factors encourage sustained engagement with novel IBSS
influencing technology acceptance beyond survey data. functionalities (Ibrahim & Adeoye, 2023).

Expanding the sample to include rural and semi-urban users
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