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Abstract

This study investigates the impact of FinTech on the monetary policy dynamics of the
four major payment channels of banks in Nigeria, namely the automated teller machine
(ATM), mobile payment (MOBPAY), web payment (WEBPAY), and Point-of-Sale (POS),
from 2012 to 2025. The paper employs the Autoregressive Distributed Lag (ARDL) bounds
testing approach to examine the relationships between the variables, whilst conducting
a robustness check using dynamic ordinary least squares (DOLS). The study shows that
POS transaction values have a positive and statistically significant impact on both the
monetary policy rate (MPR) and the treasury bill rate (TBR). The findings also indicate
that the savings deposit rate (SDR) increases both the MPR and the TBR, whereas the
maximum lending rate (MLR) does not affect these policy rates. Mobile payments lead
to significantly lower treasury bill and monetary policy rates. These findings empirically
affirm that FinTech channels have expanded over the years, driven by the central bank’s
cashless policy and banks’ response to the introduction of FinTech start-ups into the
financial system. Thus, FinTech channels are important determinants of monetary policy
transmission, justifying the need for the monetary authority to examine channel-specific
sensitivities to its effectiveness in Nigeria’s fast-growing digital payment ecosystem.

Keywords: banks; FinTech; payment system; monetary policy; point-of-sale; treasury
bill rate

1. Introduction
Technological innovations and developments, such as the Internet of Things,

blockchain, big data, and, more recently, artificial intelligence, continue to shape the
world of finance. Moreover, these technologies have enabled the emergence of financial
technology (FinTech) to address frictions in the financial system. FinTech, therefore, refers
to the combination of ‘financial’ and ‘technology’ innovations to address frictions within
the financial ecosystem and unlock the potential for sustainable growth of the financial
services industry (Boot et al., 2021; Gai et al., 2018). FinTech also refers to digital tools
that automate processes, thereby improving efficiency and cost-effectiveness (Aloulou
et al., 2024; Arner et al., 2015). The use of these technologies (digitalisation, biometrics,
blockchain, automation, and identity management) has been instrumental in expanding
FinTech adoption, enabling services for underserved populations in remote areas where
traditional brick-and-mortar financial institutions cannot serve. Siddiqui and Rivera (2022)
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reaffirmed the existence of a FinTech ecosystem with active participation from relevant
stakeholders, including lawmakers, financial institutions, customers, investors, and infor-
mation technology companies. Moreover, this is key, especially in developing countries, as
FinTech now offers opportunities across the financing and payment ecosystem, investment,
and wealth creation (Elsaid, 2023). The existing literature has highlighted some of the
important roles of FinTech, including efficient delivery of capital resources through its
financial inclusion potential, especially to unbanked and hard-to-reach rural areas; reduced
transaction costs; elimination of imperfect markets; investment in human capital; allevia-
tion of poverty; financial system stability; sustainability; economic growth; improvement
of information symmetry; reduction in risk-taking, and bank’s environmental performance
(Badrous et al., 2025; Tay et al., 2022; Lagna & Ravishankar, 2022; Jonker & Kosse, 2022;
Banna et al., 2022; Demir et al., 2022; Ahamed & Mallick, 2019; Allen et al., 2016).

Related studies, such as Mehrotra and Yetman (2014), examined how financial inclu-
sion may impact monetary policy. Others, such as Attanasio et al. (2002), have examined
the impact of FinTech using ATMs as a proxy for FinTech and interest rates, and report
that these interactions or sensitivities enhance the financial system. Also, Kömürcüoğlu
and Akyazi (2024), Hasan et al. (2024), and Mumtaz and Smith (2020) explored the impact
of FinTech developments on monetary policy and sustainable finance. They found that
FinTech developments reduce the effectiveness of the monetary transmission channel. Sev-
eral other studies, such as Fegatelli (2022), Sakharov (2021), Nabilou (2020), and Kesavaraj
et al. (2022), examined FinTech through the lens of central bank digital currency and its
effects on various transmission channels. Also, several other studies focus on the monetary
policy impact on money demand with inconsistent findings; studies by Ugwuanyi et al.
(2022) and Wasiaturrahma et al. (2019) report that increases in FinTech lead to an increase in
money demand, contradicting studies by Mlambo and Msosa (2020) and Fujiki and Tanaka
(2009), which affirmed that increases in variables used as proxies for FinTech decrease
money demand. Hundal and Zinakova (2021), in their study based on commercial banks
in Finland, reported that FinTech impacted the behaviours of customers, the dynamics of
risk management, investors and operations within the financial services industry, as well
as the competitiveness and future growth of the FinTech ecosystem, with the COVID-19
pandemic having a more significant effect on the changes. Hoang and Le (2026) found
that increased competitive pressure from FinTech innovations, as measured in a study of
29 commercial banks in Vietnam, negatively affected the profitability of traditional banks.

Whilst the literature on FinTech is clear about the significant roles it plays within
the financial system, there are inconsistencies regarding the interactions among monetary
policy, the banking system’s transmission mechanism (stakeholders/banks), and payment
systems. Therefore, our study contributes to the literature by examining monetary policy
and banking system transmission through FinTech channels and comparing transmission
elasticities across payment system channels. This aspect of our study is very important,
considering that between 2023 and 2025, Nigeria’s central bank adopted an aggressive
tightening stance, with the MPR accelerating from 17.75% to 27.50%, one of the most
unique trends in the world at a time when Nigeria recorded its most significant expansion
in FinTech adoption and channels. However, to the best of our knowledge, no study has
examined whether these tightenings influenced payment system channels such as ATMs,
internet banking, mobile money payments, and POS, nor has it examined causality vis-à-vis
banking system transmission through savings and lending rates. The rest of our paper is
structured as follows: in Section 2, we review the existing literature. Section 3 outlines
the data and research methodology, with a focus on related studies. Section 4 presents
the results; Section 5 discusses the analysis; and Section 6 summarises the conclusions,
limitations, and recommendations for future studies.
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2. Literature Review
Three major research approaches have dominated the existing literature on FinTech:

systematic and bibliometric analyses, case studies and conceptual research, and quantitative
methods. Some studies explore the evolution of FinTech and the financial system to
establish trends through a systematic, bibliometric approach, in which researchers construct
a comprehensive bibliometric map of the FinTech and financial system landscape (Khan
et al., 2026; Zakaria & Abdelhalim, 2025; Sahid et al., 2023; Garg et al., 2023; Sahabuddin
et al., 2023; Tepe et al., 2021). Moreover, recent empirical research has examined how digital
currencies and FinTech, in particular, affect central bank monetary regulations (Nawaz
et al., 2024; Ia & Miglionico, 2019; Mills et al., 2016). From a quantitative perspective,
the theme has centred on how FinTech impacts monetary and economic output (Mittal
et al., 2023; Rehman et al., 2023; Kömürcüoğlu & Akyazi, 2024; Cornelli et al., 2024).
There is indeed an integration gap between monetary policy transmission and FinTech
expansion and adoption, with most studies examining one or the other from a financial
inclusion perspective (Ozili, 2023; Lee et al., 2022; Mehrotra & Yetman, 2014). This study
simultaneously investigates how central bank rate decisions, via the monetary policy
rate (MPR) and the Treasury bill rate (TBR), causally influence FinTech adoption and,
more generally, payment-system channels. Therefore, this study makes a very important
theoretical contribution to the existing literature.

The monetary transmission mechanism theory provides a foundational pillar for
answering our main research question: how do monetary policy rates influence FinTech
expansion and the entire payment system? We consider this from the perspective that
the traditional monetary policy transmission mechanism, which has its origins in decades
of central bank management of interest rates and the nominal money stock with a price
stability goal, was preceded by the evolution of FinTech. We therefore approach the
theoretical lens through three major channels that remain relevant to FinTech expansion
and the payment system. Under the quantity theory of money (QTM), central banks have
the mandate to deploy monetary policy with greater manoeuvrability and, to do so, aim to
forecast money demand more effectively (Goldfeld et al., 1973). Also, monetary policy is
deployed to control the level of liquidity. When liquidity or demand for money increases,
deposit money banks (DMBs) meet the demand by borrowing from the central bank at the
monetary policy rate. Cash demand is determined by factors such as inflationary pressures
and seasonal demand for money.

Therefore, FinTech developments, along with their various channels, affect the demand
for money and the channels through which this demand is influenced (Kömürcüoğlu &
Akyazi, 2024). Based on the QTM, existing studies have reported mixed findings on how
changes in money demand impact FinTech. For instance, Mlambo and Msosa (2020),
Wasiaturrahma et al. (2019) and Fujiki and Tanaka (2009) found that an expansion in
FinTech adoption decreases demand for money. These studies are contrary to other studies
that found that expansion or increases in FinTech channels adoption increase the demand
for money (Ugwuanyi et al., 2022; Wasiaturrahma et al., 2019; Tehranchian et al., 2012).
The monetary policy transmission mechanism in our study can operate through the bank
lending channel. When a central bank raises interest rates, it automatically increases the
cost of bank funding. In response to these higher MPRs, banks usually contract lending,
thereby reducing their ability to create credit. However, the core of banking activities
is the creation of credit; therefore, banks resort to credit rationing by increasing their
lending rates. According to Winker (1999), this credit rationing, which is associated with
rigidity of interest rates, is caused by ‘adverse selection’ and ‘switching costs’. As this
happens, more bank borrowers, excluded by these high lending rates, are turning to FinTech
alternatives, suggesting that banks have transmitted monetary policy through FinTech
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expansion, thereby displacing the bank credit channel. A study by Le et al. (2021) covering
80 countries from 2013 to 2017 confirmed a two-way relationship between FinTech credit
and traditional banks, in which a positive or negative relationship between the two affects
banking system efficiency.

Under the monetary policy transmission channel through lending rates, existing
studies have relied on industrial organisation theory to postulate that an economy’s market
structure determines the pass-through or stickiness of lending rates. In this instance, factors
such as the level of competition within the banking system, entry barriers, sophistication of
the financial system, market concentration, as well as the role of state-owned institutions
are major determinants of MPR transmission through lending rates (Bendezu & Rodriguez,
2026; Van Leuvensteijn et al., 2013). In contrast, some studies on developed and emerging
markets find that the influence of MPR on lending rates depends on the degree of interaction
within the financial institutions’ ecosystem. Therefore, the pass-through effect of MPR on
lending rates is determined by factors such as the size of the institution, the banks’ risk
appetite, the banks’ funding costs, source and type, as well as the banks’ liability structures,
as they affect their share of deteriorating assets (Blot & Labondance, 2021; Altavilla et al.,
2018; Holton & Rodriguez d’Acri, 2015).

In the Technology Acceptance Model (TAM), for instance, monetary policy tightening
is expected to increase the perceived usefulness of FinTech adoption, as FinTech reduces
costs and improves efficiency. Beltrame et al. (2022), based on a study of FinTech in-
vestments on a sample of 17 banks in Italy, asserted that there is a positive relationship
between banks’ investments in FinTech and their financial performance using the capital
asset pricing model (CAPM), return on equity and price-to-book value as performance
proxies. Wahab et al. (2025), in an expanded study covering 119 countries, examined
the impact of FinTech on financial literacy and development and reported that digital
payment channels had a positive and significant effect on both. However, foreign currency
volatility and exposure negatively moderate this relationship, especially with respect to
financial development. Mahmud et al. (2022) report that customers’ adoption of FinTech
is determined by the levels of information security and government control, based on a
sample of customers in Bangladesh. These findings are important as they deviate from the
more common narrative of demographic variables. Ethical and privacy issues are therefore
important safeguards for building trust in the adoption of FinTech channels by customers,
ensuring compliance with data protection laws (Aldboush & Ferdous, 2023).

Existing studies have used the number of automated teller machines (ATMs) as a
proxy for FinTech development when investigating its effect on monetary policy (Mabandla,
2026; Ugwuanyi et al., 2022; Mumtaz & Smith, 2020; Tule & Oduh, 2017). Others have
used the number of points of sale (POS) devices, online/mobile digital/internet payments,
central bank digital currency (CBDC), e-money, and crypto asset transactions (Ozili, 2023;
Jiang et al., 2022; Saraswati et al., 2020; Mlambo & Msosa, 2020; Mumtaz & Smith, 2020).
As reflected in the existing literature, studies that comprehensively investigate the rela-
tionship between money supply and demand and FinTech expansion across the entire
payment system are quite limited, and we found no study specific to Nigeria in this context.
In a related study by Mittal et al. (2023), based in India, the authors report a positive
relationship between financial inclusion (a proxy for monetary policy effectiveness) and
FinTech. Complementarily, a causality test conducted in the study indicates a bidirectional
relationship between FinTech and monetary policy effectiveness. In an expanded study
across 19 countries, Cornelli et al. (2024) investigated the impact of FinTech and bank credit
on changes in monetary policy. Their results show that FinTech credit does not respond
significantly to monetary policy shocks. A study by Al Sharif (2025) reports that FinTechs
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have a positive impact on banks’ financial performance, manifested through direct and
indirect channels, thereby enhancing banks’ soundness in Jordan.

Using a quantitative methodology, Hasan et al. (2024), based on a study of FinTechs
in Chinese provinces, employed Panel Vector Autoregression (PVAR) with interactions to
examine the impact of FinTech on monetary policy and found that FinTech mitigates mon-
etary policy transmission through regulatory arbitrage, competition, and counterfactual
credit expansion. In a related study using panel data regression, Mansour (2024) examined
bank profitability and reported that FinTech expansion led to a decline in bank profitability
and that an accommodative monetary policy stance can mitigate this effect among Chinese
banks. Wang et al. (2025) reported similar findings, namely that FinTech harms bank
performance in China, using a fixed-effects panel regression model. Other studies in the
Chinese context, such as Renzhi and Beirne (2025), Li et al. (2024), and J. Huang (2022), used
a similar methodology. Other areas that have been empirically examined using quantitative
methods include the study by Mlambo and Msosa (2020), which used the GMM panel
technique to test the effect of FinTech on money demand, based on 23 years of data from
five sub-Saharan African countries, including Nigeria. This study by Mlambo and Msosa
(2020) used variables such as the number of ATMs and mobile subscriptions as proxies
for FinTech and found that both negatively affect money demand. A similar method was
used by Mumtaz and Smith (2020) on 25 developed and emerging countries. They reported
that FinTech, proxied by mobile and internet technologies, and digital currencies were
robust determinants of money demand. In contrast, inflation, the real interest rate, GDP,
stock market indices, and the level of financial development were not determinants of
FinTech expansion.

Mashamba and Gani (2023), based on a study of 56 banks across 19 Sub-Saharan
African countries, found that traditional banks in Africa can resist FinTech disruptions,
primarily due to the resilience of their funding structures. Also, Mashamba and Gani
(2023) postulated that, despite FinTechs’ progress in credit expansion, traditional banks,
through their branch networks, remain a crucial catalyst for lending growth and financial
inclusion. This assertion confirms that FinTechs complement traditional banks rather than
compete with them. Moreover, mobile money, as a FinTech instrument, has been reported
to affect the monetary policy rate negatively, rendering monetary policy ineffective amid
its expansion in Ghana (Wiafe et al., 2022). However, investments in FinTech are positively
and significantly associated with economic growth, especially in high-growth economies
(Alalmaee, 2026). FinTech has also been attributed to strong customer satisfaction and
retention (Ajouz et al., 2025), although concerns with security as it relates to data protection,
information privacy, and limited government control hinder the adoption of FinTech
services (Mahmud et al., 2022).

Building on the above literature, we use bank-level data from the entire Nigerian
banking sector to explore the relationships between monetary policy and the payment
system through their various FinTech channels, a distinct approach from the existing
empirical review.

Background of the Nigerian Banking Sector

The banking sector in Nigeria is one of the most successful stories of financial services
development in sub-Saharan Africa. From the formal commencement of banking operations
in Lagos in 1892 by the African Banking Corporation (ABC) and the entrance of other
colonial banks and indigenous/local banks from 1945, Nigeria’s commercial banking
system evolved long before the arrival of the regulator—the Central Bank of Nigeria (CBN).
The CBN is a relatively latecomer, entering in 1959 (Uche, 1997). From 20 deposit money
banks as of 1981 to 89 banks as of 2004, before declining to 25 recapitalised banks after
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the 2004 recapitalisation exercise. It is important to note that the CBN recognises and
distinguishes banks’ unique scope based on the classification of their operational licence,
and therefore allows for varied cash reserve requirements (CRRs) and minimum capital
bases. These classifications are commercial banks (with international, national, and regional
authorisations), merchant banks (with national authorisation), non-interest banks (with
national authorisation), and financial holding companies. The CBN generally refers to all
these banks as deposit money banks (DMBs).

According to Sanusi (2010), a Central Bank of Nigeria (CBN) survey in March 2004
found that, of the 89 banks at the time, only 62 were certified as sound/satisfactory and 14
as marginally unsound. Generally, the CBN stress test confirmed that the banking sector
was over-reliant on credit from the apex bank and public-sector funds, indicating that it
was grossly undercapitalised, with just 10 banks accounting for over 50 per cent of the
sector’s assets and liabilities. The CBN cited weak and ineffective corporate governance,
poor asset quality, and inadequate/misleading reporting as major factors inhibiting the
effectiveness of the banking sector to the economy, and therefore decided to embark on
a regulatory-induced banking consolidation exercise with an increase in the minimum
paid-up capital base to N25 billion (from a N2 billion prior capital requirement) to address
inefficiencies in the banking sector (Sanusi, 2010). To meet the recapitalisation deadline,
banks resorted to mergers, acquisitions, and capital raises through the stock exchange.
At the end of the 2004 bank recapitalisation exercise, many banks merged; in some cases,
up to six banks merged to meet the required regulatory capital (e.g., Fidelity Bank), and
in others, a stronger bank acquired more than two banks (e.g., First Bank of Nigeria).
The number of banks has since increased to 35 as of 2024 (see Figure 1), dominated by
indigenous banks, with over 8 commercial banks with international authorisation operating
within the African continent, Europe, the United Kingdom, Asia, and North America.
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Figure 1. Number of Deposit Money Banks in Nigeria, Source: CBN Statistical Bulletin (CBN, 2014, 2024).

The government organises, influences, and controls a market economy through two
principal means: monetary policy and fiscal policy. Whilst the government directly controls
fiscal policy through its ministerial/departmental bureaucracy, it delegates monetary
policy to an ‘independent’ specialised agency, the Central Bank. In the context of this study,
monetary policy is the means by which a specialised monetary authority (CBN) influences,
controls, and manages the pace of economic activity through tools that affect employment,
production, growth, and the general price level. Moreover, one of these tools is the interest
rate or the monetary policy rate (MPR). As noted by Friedman (2000), the core objectives of
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central banks in this era are to maintain general price stability or control inflation while
also promoting economic growth.

Based on the data used in this study, we establish four phases of the monetary policy
environment, as shown in Table 1.

Table 1. Phases of Monetary Policy Environment in Nigeria.

Phases Period Monetary Policy Environment

1 2009–2011

The Crisis Accommodation: Banks in Nigeria faced a banking crisis in 2009, as
about 9 banks failed a capital adequacy stress test conducted by the CBN and the
Nigeria Deposit Insurance Corporation (NDIC). This crisis originated from the
2007–2008 global financial crisis. It was exacerbated by the 2009 banking crisis in
Nigeria, which was attributed to excessive bank credit expansion into volatile
sectors like oil and gas and to the abuse of margin trading in the stock market.
During this period, the MPR declined from 9.75% in January 2009 to 6.00% in
July 2009, then accelerated to 12% by October 2011. This period’s MPR reflected
post-global financial crisis accommodative policy and Nigeria’s 2009 banking
crisis. Similarly, the Treasury bill rates for the 91-day paper fluctuated from
2.00% in February 2009 to 14.27% by December 2011, reflecting liquidity
challenges during the period.

2 2012–2015

The Stability Era: The MPR was relatively stable at 12.00% from January 2012 to
October 2014, then rose marginally to 13.00% from November 2014 to November
2015. Savings deposit rates averaged 2.71% during this period, whereas
maximum lending rates hovered around 25.23%, indicating limited monetary
policy transmission to deposit markets.

3 2016–2022

The tightening escalation: The gradual tightening of the MPR began during this
period, as the CBN faced rising inflationary pressures and local-currency
volatility against major currencies, leading to an increase from 13.00% in January
2016 to 16.50% by the end of 2022.

4 2023–2025

Aggressive tightening: With inflation still accelerating, the CBN adopted an
inflation-targeting stance, using the MPR to stabilise currency volatility and
reduce inflationary pressures, raising the MPR from 17.50% in January 2023 to a
high of 27.00% by the end of 2025. This sharp increase over this period is among
the most aggressive anti-inflationary stances in developing countries and
emerging markets worldwide.

Source: Author’s compilation based on CBN statistical data analysis.

Also, within the payment ecosystem, the Nigerian banking sector continues to rank
amongst the top global leaders in the use of FinTech channels. According to the Interna-
tional Finance Corporation (IFC) in its 2019 Special Report on Digital Skills in Sub-Saharan
Africa (IFC, 2019), by 2030, over 230 million jobs in sub-Saharan Africa will be digital-
skills-intensive, requiring the creation of almost 650 million training opportunities. The
report estimates that the FinTech industry, projected to deliver significant social benefits,
can transform healthcare delivery, improve insurance access, and enhance the agricultural
value chain across Africa. Moreover, this development contributes to improving finan-
cial inclusion, particularly for women, who bear the brunt of financial exclusion in most
developing countries.

According to a CBN (2025) report on FinTech, Nigeria-based start-ups in the FinTech
ecosystem raised $520 million in 2024, accounting for 37% of the total $2.2 billion raised by
start-ups in Africa. The Nigerian FinTech ecosystem is indeed thriving, with two unicorns
(start-ups valued at over $1 billion) as of May 2025. Developed countries such as Japan,
South Korea, Switzerland, and Italy also have two unicorns, as shown in Figure 2 below.
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Figure 2. Number of FinTech Unicorns—source: CBN Insights—Statista (CBN, 2025).

The Nigeria Inter-Bank Settlement System (NIBSS), owned by all licensed deposit
money banks and the CBN, operates an instant payment platform called NIP (NIBSS Instant
Payment), which serves as the core interoperable infrastructure, providing all banks with
access to process digital payments. The CBN also plays a vital role in regulation, and this
framework influences the entire financial system, with FinTechs embedded within the bank-
ing system through a shared, robust payment system. Therefore, these regulatory oversight
efforts contribute to adoption rates and the financial system’s positive trajectory. Nigeria
continues to make great strides in FinTech innovation and adoption, becoming one of the
earliest pioneers of digital financial infrastructure with the rollout of a real-time payment
system in 2011, well ahead of many developed countries. Moreover, these achievements
occurred despite macroeconomic headwinds, as the data show (ACI Worldwide, 2022),
and over 25% of all electronic transactions in Nigeria were processed through real-time
channels, driven by its robust payment infrastructure (CBN, 2025).

3. Research Methodology
3.1. Data Description

To investigate the impact of FinTech expansion on monetary policy through the lens
of banks’ payment systems in Nigeria, this study used secondary data sourced from the
apex bank, the CBN. According to CBN statistics, the final sample comprises 21 deposit
money banks (DMBs) in Nigeria as of 2021, rising to 33 as of 2025. The study used monthly
panel data from January 2012 to June 2025 (162 months or 13 years) for the following
reasons: first, the data were complete during this period; and second, this period better
captures the evolution of the payment system and the monetary policy environment than
any prior period. Secondly, the start period of 2012 was intentional because the CBN began
implementing the cashless policy in January 2012 in Lagos, the commercial city where all
the banks’ head offices are located, and by 2013, the policy had been extended nationwide.
This study used EViews 13 to process the data.

3.2. Variable Measurement

This study includes eight variables, with the Monetary Policy Rate (MPR) as the
dependent variable, to assess the monetary transmission effect. The MPR is the benchmark
interest rate set by the CBN, and all other interest rates and financial indices are anchored
to it. The decision on the MPR is communicated in a communiqué at the end of a two-day
deliberation by the CBN’s monetary policy committee (MPC), held in accordance with the
MPC’s scheduled calendar for that year. The MPR unit of measurement is in percentage
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(%). Another important measure for assessing monetary policy transmission is the 91-day
Treasury Bill Rate (TBR). The TBR is the discount rate for 91-day Treasury bills, expressed
as a percentage (%), and serves as a measure of short-term liquidity and as a money market
instrument that may influence the money supply. The independent variables are four major
FinTech mechanisms that dominate banks’ payment systems. These are the Automated
Teller Machines (ATMs), the Point of Sale (POS), the Web-Internet Pay (WEBPAY), and
the Mobile Pay (MOBPAY). The unit of measurement for these FinTech variables is the
monthly total absolute value of transactions executed through these channels, in millions.
This measurement is more relevant to this study than transaction counts, mobile banking
users, or the number of ATMs, as used in some studies (Mabandla, 2026; Antwi-Wiafe et al.,
2023), because we are examining how these FinTech mechanisms are affected by monetary
policy transmission through the money supply. The other two variables are the control
variables—the DMBs’ Saving Deposit Rate (SDR) and the DMBs’ Maximum Lending Rate
(MLR)—both measured monthly as percentages. The use of these two control variables is
based on the existing literature, which suggests the MPR may influence them. These eight
variables are presented in Table 2, along with their measurement and data sources.

Table 2. Summary of variables and their measurement.

Classification Variables Acronym Measurement Source

Dependent Monetary Policy Transmission Variables
Monetary Policy Rate MPR Rate (%) CBN
Treasury Bills Rate (91-day) TBR Rate (%) CBN

Independent FinTech Payment System Variables
Automated Teller Machines ATM Val (N’Mil) CBN
Point of Sales POS Val (N’Mil) CBN
WEB-Internet Pay WEBPAY Val (N’Mil) CBN
Mobile Pay MOBPAY Val (N’Mil) CBN

Control Banking System Transmission Variables
DMBs’ Savings Deposit Rate SDR Rate (%) CBN
DMDs’ Maximum Lending Rate MLR Rate (%) CBN

Source: Author’s own compilation.

3.3. Model Specification

This research employed the Autoregressive Distributed Lag (ARDL) cointegration
framework proposed by Pesaran et al. (2001), as it allows us to estimate and test the model
specification regardless of whether the regressors in the MPR equation are stationary or
non-stationary at levels. ARDL was considered appropriate for its ability to generate both
short- and long-run estimates simultaneously. This ARDL estimation approach is important
because it does not require the pre-testing often undertaken in other conventional models
(Imhanzenobe, 2024). The fact that issues of endogeneity are not a major problem with
the ARDL, since the model is often not associated with residual correlation (Baharumshah
et al., 2009).

Therefore, the model used for empirical investigations of the relationships between
the variables in this study is specified thus:

MPRt = β0 + β1LNATMt + β2LNMOBPAYt + β3LNPOSt + β4LNWEBPAYt + β5MLRt + β6SDRt + µt (1)

Since the variables are first-difference stationary, we can use the ARDL technique to
re-specify Equation (1), which yields the following:
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∆MPRt = β0 +
n
∑

i=1
bi∆MPRt−1 +

n
∑

i=0
ci∆LNATMt−1 +

n
∑

i=0
di∆LNMOBPAYt−1 +

N
∑

i=0
ei∆LNPOSt−1

+
N
∑

i=0
fi∆LNWEBPAYt−1 +

N
∑

i=0
gi∆MLRt−1 +

N
∑

i=0
hi∆SDRt−1 + γ0MPRt−1 + γ1LNATMt−1

+γ2LNMOBPAYt−1 + γ3LNPOSt−1 + γ4LNWEBPAYt−1 + γ5MLRt−1 + γ6SDRt−1 + εt

(2)

where ∆ denotes the difference operator, and ε represents the error term. While bi, ci, di, ei,
fi, gi and hi parameters are short-run dynamic coefficients, γ1, . . ., γ6 depict the long-run
coefficients for LNATM, LNMOBPAY, LNPOS, LNWEBPAY, MLR, and SDR, respectively.

4. Results
4.1. Summary Statistics

The characteristics of the dataset used in the study are reported in Table 3. The policy
rate variables MPR, TBR, MLR, and SDR have smaller standard deviations because they are
measured in percentages rather than transaction values such as MOBPAY, POS, WEBPAY,
and ATM.

Table 3. Descriptive Statistics.

MPR TBR ATM POS WEBPAY MOBPAY MLR SDR

Mean 14.71 9.28 1,250,810.17 3,455,330.48 35,725,029.80 6,267,188.53 27.99 3.65
Median 13.50 10.2 546,734.15 214,913.21 28,988.23 198,298.47 28.30 3.78
Maximum 27.50 19.07 7,435,155.65 31,841,337.26 194,487,474.20 50,284,471.46 31.56 7.56
Minimum 11.00 0.03 127,586.08 38.57 1794.65 241.45 23.08 1.25
Std. Dev. 4.50 5.04 1,354,277.55 6,866,536.42 54,939,741.27 11,245,121.52 2.28 1.57
Skewness 1.97 −0.15 2.02 2.37 1.55 1.96 −0.26 0.62
Kurtosis 5.77 2.00 7.88 7.95 4.35 5.89 2.17 3.29
Jarque–Bera 150.02 7.36 256.31 302.36 74.79 152.81 6.63 10.6
Probability 0.00 0.03 0.00 0.00 0.00 0.00 0.04 0.00

Source: Authors’ computations.

The MPR mean is 14.71, with a median of 13.50%, ranging from a high (maximum) of
27.50% to a low (minimum) of 11.00%, indicating a sustained tightening stance. The MPR
is also positively skewed at 1.95, as shown in Table 3 below, indicating that, for most of the
period, the MPR was lower or moderate, with relative stability, and only started accelerating
upwards in the later period, indicating a period of a high-interest-rate environment, as the
MPR and TBR showed the most variability, whilst the MLR remained stable. However, at a
higher level, the SDR was much lower comparatively.

The TBR showed noticeable variation, with a mean of 9.28%, a median of 10.20%, and
a standard deviation of 5.04%. In contrast, the MLR showed that the maximum lending
rates of banks were relatively high at around the 20.00% level, with a mean of 27.99%,
a standard deviation of 2.28%; the SDR was less volatile than the MLR, with a mean of
3.36% and a standard deviation of 1.57%. The FinTech variables all have much larger
and more dispersed values than the MPR variables, with WEBPAY having the highest
mean of 35,725,029.80 N’Mil, followed by MOBPAY, POS and ATM at 6,267,188.53 N’Mil,
3,455,330.48 N’Mil, and 1,250,810.17 N’Mil, respectively.

In terms of absolute transaction values, our analysis of the four FinTech variables
indicates that WEBPAY had the largest cumulative transaction value, accounting for 76.50%
of the total FinTech value, at approximately N5787.455 trillion, for the period January
2012 to June 2025. This is followed by MOBPAY, in second, accounting for 13.42% with
a transaction value of N1,015.285 trillion. This is followed by POS transactions totalling
N559.764 trillion, or 7.40%, and ATM transactions totalling N202.631 trillion, or 2.68%, of
the absolute transaction values during the review period.
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To further explore the data gap and possible baseline-value concern regarding the
number of banks, we analysed the four main FinTech variables annually, as shown in
Tables A1–A3 in Appendix A, and juxtaposed them with the figure on the number of banks.
From the data, there are three distinct phases, as follows:

(i) The Consolidation and stability phase (2004 to 2007): saw banking consolidation drive
mergers and acquisitions within the sector, reducing DMBs from 89 in 2004 to 25 in
2005 and leaving the count unchanged through 2011.

(ii) The Disruption and Recovery phase (2012–2016): the banking sector experienced
its largest decline in 2012, when the number of DMBs fell from 24 to 21, a 12.50%
decline, and the lowest number of banks since 1981. The three banks were liquidated
following the CBN’s revocation of their operating licences for failing stress testing.
However, there was a recovery in the licensing of new banks, with the number rising
to 24 in 2013 and to 25 by 2015.

(iii) The Sustained expansion and Consolidation era (2017–2025): From 2017, the bank-
ing sector experienced increasing expansion with many firms applying for banking
licenses, as the number of DMBs increased to 27 in 2017, and 30 in 2020 and 33 by
2023, and as of June 2025, the end period for our research, the number of DMBs in
Nigeria stood at 35.

When the above trend is analysed alongside the FinTech variables, we note that the
number of DMBs grew steadily, whereas banks’ annual transaction values increased rapidly
over the same period. Therefore, the expansion of MOBPAY, ATM, POS, and WEBPAY
transaction value is not due to the increase or decline in the number of DMBs; rather, the
expansion in the adoption and usage of FinTech variables can be attributed to the expansion
of digital infrastructure by the banks, increasing trust and usage by customers, and increasing
technological adoption. This is evident from the fact that bank-count measures only the
number of banks, without consideration for a bank’s size, customer base, capitalisation, digital
innovation, or technological deployment. Hence, the number of banks is not proportional to
the volume of transactions recorded in the banking sector during the period.

4.2. Unit Root Test

It is customary to examine the time-series characteristics of the variables used in the
study to ascertain whether the mean and variance of the data series are time-invariant,
that is, constant over time (stationary). Thus, estimation results from non-stationary time
series are subject to the spurious regression problem (Bai & Perron, 2003), making them
unsuitable for policy prescriptions. The results of the Augmented Dickey–Fuller (ADF) and
Phillips–Perron (PP) tests are presented in Table 4.

Table 4. Unit Root Test.

Constant—Level Constant—First Difference

Variables ADF PP ADF PP

ATM 1.3411 0.7734 −15.0033 *** −14.9689 ***

MOBPAY 1.9050 1.4923 −12.5455 *** −18.0498 ***

POS 1.2964 2.2311 −10.5254 *** −12.2089 ***

WEBPAY 1.8187 2.4203 −14.0395 *** −14.0141 ***

MPR 2.0503 1.2595 −6.6689 *** −11.3072 ***

MLR −2.2394 −2.2483 −15.8346 *** −17.1873 ***

SDR −0.1708 −0.4020 −12.4910 *** −12.5708 ***

TBR −1.5035 −1.5231 −13.0866 *** −13.0821 ***
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Table 4. Cont.

Constant and Trend—Level Constant and Trend—First Difference

Variables ADF PP ADF PP

ATM 1.5893 −1.1699 −15.2499 *** −15.2421 ***

MOBPAY −0.1324 −0.5853 −13.0937 *** −20.9549 ***

POS −0.2946 0.3002 −11.0434 *** −13.3502 ***

WEBPAY −0.5680 −0.2742 −14.7609 *** −14.9059 ***

MPR 0.3101 −0.2016 −11.1782 *** −11.4804 ***

MLR −2.1588 −2.2445 −15.8437 *** −17.5453 ***

SDR −0.7379 −0.9627 −12.5078 *** −12.5769 ***

TBR-0.1708 −1.2199 −1.1564 −13.2114 *** −13.2238 ***
Note: *** denotes 1% significance levels.

From Table 4, the tests at the levels and trend specifications indicate that all variables
are first-difference stationary.

4.3. Cointegration Test

Cointegration must be established among the series for the coefficient interpretations
regarding the long-run equilibrium relationship to be valid. Otherwise, even if statistically
significant, the results will be considered spurious/degenerate (Mert & Çağlar, 2020). Thus,
we used the F-bounds test results for long-run forecasts, and the error-correction model
was used for analysis. Table 5 shows the Bound Test results.

Table 5. Bound Test Results.

Model: k = 6

Test Statistics Critical Values I(0) I(1)

F-statistic
3.919

5% 2.27 3.28

1% 2.88 3.99

The bound tests shown in Table 5, the F-statistic (3.92 > 3.28), and the upper critical
values (I(1)) exceed the 5% significance level, hence confirming the existence of cointegration
among the variables. Upon confirming the cointegrating relationship, the long-run effects
of the FinTech payment system on monetary policy, estimated using the ARDL model, are
reported in Table 6 below.

Table 6. Long-Run Estimation Results.

Dependent Variable: MPR

Independent Variables Coefficient Standard Error t-Statistic Prob

LNATM −4.2344 3.0094 −1.4097 0.16
LNMOBPAY −0.8565 2.0878 −0.4102 0.66
LNPOS 4.5620 2.1679 2.1043 0.04 **
LNWEBPAY −0.0890 0.6211 −0.1432 0.89
MLR −1.3400 0.5280 −2.5378 0.01 **
SDR 2.0605 0.5397 3.8175 0.00 ***
CONSTANT 57.6087 31.3329 1.8386 0.07 *

Note: ***, ** and * denote 1%, 5% and 10% significance levels, respectively. Monetary Policy Rate
(MPR) is the dependent variable, with the natural logarithm of ATM (LNATM), natural logarithm
of MOBPAY (LNMOBPAY), natural logarithm of POS (LNPOS), and natural logarithm of WEBPAY
(LNWEBPAY) as the independent variables, while Maximum Lending Rate (MLR) and Savings
Deposit Rate (SDR) are the control variables.
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5. Discussion
The results in 6 showed that LNPOS was the only FinTech variable of concern to

exhibit a statistically significant relationship with MPR. It implies that MPR will increase
by 4.562 per cent due to a percentage increase in the POS value at the 5% significance level.
This positive and significant relationship between the use of POS by bank customers and
MPR clearly indicates that increases in the value of POS activities may be related to either
inflationary pressures or may be signalling the expansion or velocity of POS services, which
in turn compels the monetary authority (CBN) to raise the MPR to target inflation and
maintain price stability (Syafi’i, 2025). Our findings provide strong validation that POS and
MPR are indeed positively and significantly correlated, as they are linked to currency in
circulation and inflationary pressures, given the Nigerian economy’s growing retail and
consumer services, especially in the informal sector. Related studies by Nathan (2023) and
Ikechi et al. (2020) also confirm this positive and significant association.

LNATM is negative and insignificant in the ARDL long-run model, with a coefficient
of −4.2344 and a p-value of 0.16. This insignificant relationship with the MPR is also
confirmed by the DOLS results, as shown in Table 6. This result was expected, as ATM
usage is typically cash-linked, and customers primarily withdraw cash from ATMs, which
is not a significant determinant of long-run FinTech payment system drivers within the
monetary policy transmission mechanism. Banks mainly deploy ATMs to ease traffic in
banking halls while providing customers with a smart, efficient way to withdraw cash from
their deposit accounts.

WEBPAY has a negative, statistically insignificant association with MPR in both the
ARDL long-run model and the Treasury bills rate (TBR) equation specification. However, in
the robustness check using DOLS, LNWEBPAY is positive and significant, with a coefficient
of 0.6925 and a p-value of 0.02. This means that WEBPAY, or internet banking services
offered by banks to their customers, has some long-run relevance with the MPR, but is
not robust across all estimators. We attribute these findings to a significant change in the
data point, beginning in January 2020, when the CBN began including values for WEBPAY
transactions conducted through the interbank system on behalf of bank customers, as well
as those conducted through banks’ web/internet banking platforms. These findings also
align with the study by Z. Huang et al. (2024), which shows that digital money may indeed
affect the MPR. Still, the magnitude of the impact depends on data coverage and on the
determination of the FinTech mechanism’s strength vis-à-vis the banking system, whether
as a substitute or a complement to banks.

For MOBPAY, the long-run results indicate that LNMOBPAY is negative and not statis-
tically significant with respect to the MPR. In contrast, in the short run, it is positive at the
10% significance level. Moreover, in the DOLS model and the TBR equation, the coefficients
on MPR and TBR are strongly negative at the 1% significance level. These findings show
that as more bank customers use their mobile devices for banking, there is less pressure on
monetary policy rates. The existing literature has clearly documented that FinTech mech-
anisms, such as mobile banking apps, enhance financial inclusion and efficiency, reduce
costs, and reduce reliance on the banking system for liquidity management by reducing
visits to banking halls (Ayoade & Areghan, 2025; Oyadeyi, 2023; Tonuchi et al., 2021). Also,
related to the result from WEBPAY is the fact that mobile money payment (MOBPAY) does
serve as a substitute for cash holdings, thus decreasing the demand for cash from the CBN
and banks, thereby restraining the monetary authority from adopting hikes in the policy
rates, as collaborated by related studies by Iorngurum (2019), but a contrasting study by
Kulu and Bondzie (2024) and Wiafe et al. (2022) reports that increasing value of mobile
money activities can weaken the effectiveness of monetary policy by creating huge liquidity
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that are outside the banking system, thus making it difficult for the apex bank to control
system liquidity.

MLR and SDR showed negative and positive statistical relationships with MPR, re-
spectively. This suggested that MPR would decrease by 1.34 per cent and increase by 2.06
per cent, driven by a 1 per cent decrease in MLR and an increase in SDR, respectively. The
SDR is positive and statistically significant when estimated using the main ARDL model
and the DOLS MPR equation as a robustness check. This clearly indicates that savings
deposit rates in Nigeria move in the same direction as the MPR, suggesting that they serve
as a monetary transmission mechanism. In contrast, the MLR has a negative and significant
relationship with the MPR in the ARDL model, but a very weak negative relationship in the
DOLS estimation results. These findings are supported by similar studies, such as those by
Ishaku and Yakubu (2025) and Oyadeyi (2023). In our view, this is due to the high lending
rates in the Nigerian banking sector, where deposit money banks have significant pricing
power over loans with no real competitors. As a result, there is a delayed pass-through
of this channel in the policy rate transmission. This result also shows that the maximum
lending rate (MLR) variable does not rely solely on the policy rate, but rather primarily on
current macroeconomic-induced credit risk conditions and the borrowing customer’s risk
profile and cash flows.

The short-run dynamics in Table 7 revealed that ECT(−1) is negative and statistically
significant at the 1% confidence level, thus confirming the existence of a long-run equilib-
rium relationship among the variables. The results suggest that any short-run deviations
from equilibrium would be corrected at an adjustment speed of 6.63 per cent per month.

Table 7. Short-run and Error Correction Model Results.

Dependent Variable: MPR

Variable Coefficient Standard Error t-Statistic Prob.

D(LNMOBPAY) 0.2644 0.1586 1.6665 0.09 *
D(MLR) −0.0168 0.0535 −0.3141 0.75
D(MLR(−1)) 0.1122 0.0537 2.0908 0.04 **
D(SDR) 0.5549 0.1293 4.2905 0.00 ***
ECT(−1) * −0.0663 0.0116 −5.7306 0.00 ***

Note: ***, **, and * denote 1%, 5% and 10% significance levels, respectively. Monetary Policy
Rate (MPR) is the dependent variable with natural logarithm of MOBPAY (LNMOBPAY) as the
independent variable where D before the symbols represent change (short-run dynamics) and (-1)
after the symbol depicts one-period lag (immediate past value), Maximum Lending Rate (MLR) and
Savings Deposit Rate (SDR) are the control variables.

Furthermore, MOBPAY and SDR are positive and significant at the 10% and 1% levels,
respectively, implying that MPR would increase by 0.26% and 0.56% with a 1% increase in
MOBPAY and SDR, respectively. However, MLR has no significant short-run impact on
MPR, except for its previous value, which shows a significant positive impact, suggesting
that a 1 per cent increase in its past realisation would cause a 0.11 per cent increase in
MPR. The diagnostic test results in Table 8 below showed mixed outcomes. While linearity,
partial stability, and serial correlation are not issues with the model, there are issues of
normality and heteroskedasticity, perhaps due to the sample size.

Table 8. Diagnostic Test.

Tests Statistics Prob. Value Remarks

Normality—JB 1486.94 0.000 Non-normality
Serial correlation 0.772 0.464 No serial correlation
Homoskedasticity 3.240 0.000 Heteroskedasticity
Specification Error test 0.110 0.912 Linearity
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5.1. The 91-Day Treasury Bill Rate (TBR) Equation

Regarding the TBR model, the cointegration bounds test results are presented in
Table 9. The F-statistic value of 2.6454 lies between the lower bound I(0) of 2.45 and the
upper bound I(1) of 3.61. This suggests that cointegration cannot be determined using
the F-statistic critical value. However, cointegration (a long-run relationship) can still be
established, with the error-correction term having the expected negative sign and being
statistically significant.

Table 9. Bound Test Results.

Model: k = 6

Test Statistics Critical Values I(0) I(1)

F-statistic
2.6454

5% 2.45 3.61

1% 3.15 4.43

The estimated long-run coefficient showed that POS was the only variable of concern,
with a significant impact on TBR. This suggests that TBR would increase by 7.11 per cent
because of a percentage increase in POS. Meanwhile, the control variables, MLR and SDR,
exhibited significant negative and positive effects on TBR, indicating that TBR would
decrease by 1.66 per cent and increase by 2.44 per cent with a 1 per cent increase in MLR
and SDR, respectively, as shown in Table 10 below.

Table 10. Long-Run Estimation Results.

Dependent Variable: TBR

Independent Variables Coefficient Standard Error t-Statistic Prob

LNATM 0.1389 3.7543 0.0370 0.97
LNMOBPAY −4.7223 3.2020 −1.4748 0.14
LNPOS 7.1088 3.3625 2.1141 0.04 **
LNWEBPAY −0.9039 0.9801 −0.9223 0.36
MLR −1.6607 0.7495 −2.2158 0.03 **
SDR 2.43967 0.8438 2.9587 0.00 ***

Note: *** and ** denote 1% and 5% significance levels, respectively. Treasury Bill Rate (TBR) is the
dependent variable, with the natural logarithm of ATM (LNATM), natural logarithm of MOBPAY
(LNMOBPAY), natural logarithm of POS (LNPOS), and natural logarithm of WEBPAY (LNWEBPAY)
as the independent variables, while Maximum Lending Rate (MLR) and Savings Deposit Rate (SDR)
are the control variables.

The parameter estimates of short-run coefficients reported in Table 11 show evidence
that the error correction term [ECT(−1)] is negative and statistically significant at 1%.
This implies the existence of a long-run equilibrium relationship among the variables.
Based on the results, any short-run deviation from equilibrium during the period under
consideration would be corrected at an adjustment rate of 13.51 per cent per month. The
short-run coefficients in the error-correction model indicate that MLR does not affect MPR.
On the other hand, at the 5% significance level, POS and SDR would increase MPR by
1.73% and 0.81%, respectively.

The diagnostic results presented in Table 12. indicate that there are no issues with
serial correlation or model linearity, and partial stability is established in the CUSUM plot,
with the blue line lying within the 95% confidence interval. However, the dataset used
in the study exhibits normality and heteroskedasticity, with a CUSUMSQ deviation that
persists for some time before returning to equilibrium.
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Table 11. Short-Run and Error Correction Model Results.

Dependent Variable: TBR

Variable Coefficient Std. Error t-Statistic Prob.

C 3.7816 0.8720 4.3365 0.00 ***

D(LNPOS) 1.7301 0.7550 2.2915 0.02 **
D(LNPOS(−1)) −1.1290 0.7487 −1.5078 0.13
D(MLR) −0.0045 0.1646 −0.0278 0.98
D(MLR(−1)) 0.3541 0.1807 1.9599 0.05 *
D(MLR(−2)) 0.1573 0.1807 0.8706 0.38
D(MLR(−3)) −0.1905 0.1756 −1.0848 0.28
D(MLR(−4)) 0.4233 0.1657 2.5554 0.01 **
D(SDR) 0.8143 0.3818 2.1327 0.03 **
D(SDR(−1)) 0.4693 0.3886 1.2076 0.23
D(SDR(−2)) −0.0342 0.3845 −0.0891 0.93
D(SDR(−3)) −0.3219 0.3905 −0.8244 0.41
D(SDR(−4)) −0.9993 0.4015 −2.4890 0.01 **
D(SDR(−5)) −1.1492 0.4021 −2.8581 0.00 **
ECT(−1) * −0.1351 0.0307 −4.4007 0.00 **

Note: ***, **, and * denote 1%, 5% and 10% significance levels, respectively.

Table 12. Diagnostic Test of the TBR Equation.

Tests Statistics Prob. Value Remarks

Normality—JB 3382.485 0.000 Non-normality
Serial correlation 1.750 0.178 No serial correlation
Homoskedasticity 1.752 0.033 Heteroskedasticity
Specification Error test 0.227 0.821 Linearity

5.2. Robustness Check—DOLS

To enhance the empirical analysis of this study, we conducted a robustness check
using dynamic ordinary least squares (DOLS). The dynamic ordinary least squares (DOLS)
proposed by Stock and Watson (1993, 1996) is an alternative parametric technique that uses
leads and lags to address endogeneity. It is a cointegration technique applicable regardless
of the orders of integration, useful for both small and large sample sizes, and robust to serial
correlation. The inclusion of leads and lags in DOLS not only resolves endogeneity and
serial correlation but also produces efficient estimates that eliminate feedback effects. The
t-statistics generated by DOLS approximate the standard normal distribution better than
those generated by OLS. While the DOLS technique was not used as the main estimation
technique in this study, it is used as a robustness check for triangulation (i.e., to confirm the
results of the ARDL long-run estimates), thus showing that the problems of endogeneity of
model residuals and the presence of serial correlation do not significantly affect the results
of the ARDL long-run models (Tan et al., 2020).

A comparison of the ARDL long-run result and the DOLS estimator for the MPR
models shows largely consistent direction (sign), magnitude (coefficient) and statistical
significance (p-values) for the POS FinTech variable (Tables 6 and 13). The directions of
causality are both positive; the coefficients of 4.56 and 3.82 are largely close, and the p-values
are both significant at 5% for the ARDL and DOLS models, respectively. A comparison of
the ARDL long-run results and the DOLS estimator for the TBR models also shows largely
consistent directions (signs), magnitudes (coefficients), and statistical significance (p-values)
for the POS FinTech variable (Tables 10 and 14). The directions of causality are both positive;
the coefficients of 7.11 and 6.01 are largely close, and the p-values are both significant at 5%
for the ARDL and DOLS models, respectively. These consistencies provide evidence that
the positive and significant relationship observed in the ARDL long-run models for both
MPR and TBR is relatively robust to differences in estimator specification.
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Table 13. Effect of FinTech on Monetary Policy Rate in Nigeria.

Dependent Variable: MPR

Method: Dynamic Least Squares (DOLS)

Variable Coefficient Std. Error t-Statistic Prob.

LNATM −2.0166 1.2376 −1.6294 0.11
LNMOBPAY −3.0641 0.8007 −3.8270 0.00 ***
LNPOS 3.8179 0.8009 4.7668 0.00 ***
LNWEBPAY 0.6925 0.3119 2.2203 0.02 **
MLR −0.2928 0.1495 −1.9578 0.05 *
SDR 2.0105 0.1878 10.7072 0.00 ***
C 24.7405 11.4988 2.1516 0.03 **
R-squared 0.9485
Adjusted R-squared 0.9330

Note: ***, **, and * denote 1%, 5% and 10% significance levels, respectively.

Table 14. Effect of TBR on FinTech and Transmission Variables.

Dependent Variable: TBR

Method: Dynamic Ordinary Least Squares (DOLS)

Variable Coefficient Std. Error t-Statistic Prob.

LNATM −3.5503 2.4936 −1.4238 0.16
LNMOBPAY −5.2384 1.6178 −3.2379 0.00 ***
LNPOS 6.0113 1.6119 3.7293 0.00 ***
LNWEBPAY 0.2188 0.6300 0.3473 0.73
MLR 0.0576 0.3071 0.1877 0.85
SDR 1.6800 0.3767 4.4594 0.00 ***
C 37.4264 23.1631 1.6158 0.11
R-squared 0.8261
Adjusted R-squared 0.7731

Note: *** denotes 1% significance level.

Based on all results, we can confirm from Tables 6, 10, 13 and 14 that POS has a consis-
tently positive and significant long-run relationship with monetary policy, as captured by
the MPR and TBR, across both estimation techniques. Meanwhile, MOBPAY and WEBPAY
were significant in both estimation techniques, suggesting that their coefficients may be
unreliable. ATM was not significant in any of the models, thus affirming its relative irrele-
vance in influencing CBN’s monetary policy decisions. Overall, the results suggest that
the value of point-of-sale transactions is a major determinant of monetary policy decisions,
given its strong, positive long-run correlation with the monetary policy rate and the 91-day
treasury bill rate set by the Central Bank of Nigeria.

5.3. Bidirectional Relationship—Granger Causality

Pairwise Granger causality was deployed to examine the direction of causal flows
between FinTech variables and monetary policy. Causality describes a situation where the
previous value of a variable predicts the present or future value of another variable, upon
taking into consideration the variable’s own previous value.

The results presented in Table 15 indicate evidence of six (6) bidirectional flows, with
only one (1) between FinTech and monetary policy, and thirteen (13) unidirectional flows,
of which five (5) address FinTech and monetary policy.

Evidence of bidirectional flows between POS and MPR is observed. This suggests that
the past value of POS contains information for predicting MPR’s present and future, after
accounting for POS’s own past realisation. Similarly, the previous value of MPR contains
information useful for predicting the current and future values of POS.
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Table 15. Granger Causality.

Pairwise Granger Causality Tests

Null Hypothesis: Obs F-Statistic Prob. Decision

MOBPAY does not Granger-cause MPR 160 8.20134 0.0004 Reject
MPR does not Granger-cause MOBPAY 1.23610 0.2934 Fail to reject

POS does not Granger-cause MPR 160 5.96067 0.0032 Reject
MPR does not Granger-cause POS 3.31478 0.0389 Reject

WEBPAY does not Granger-cause MPR 160 6.00960 0.0031 Reject
MPR does not Granger-cause WEBPAY 1.28120 0.2806 Fail to reject

MOBPAY does not Granger-cause TBR 154 2.67647 0.0721 Reject
TBR does not Granger-cause MOBPAY 0.90161 0.4081 Fail to reject

POS does not Granger-cause TBR 154 2.91048 0.0576 Reject
TBR does not Granger-cause POS 0.36458 0.6951 Fail to reject

WEBPAY does not Granger-cause TBR 154 2.09499 0.1267 Fail to reject
TBR does not Granger-cause WEBPAY 3.58560 0.0301 Reject

Furthermore, the results showed evidence of unidirectional causality between MOB-
PAY and MPR, with causality flowing from MOBPAY to MPR; unidirectional causality
between WEBPAY and MPR, with causality flowing from WEBPAY to MPR; unidirectional
causality between MOBPAY and TBR, with causality flowing from MOBPAY to TBR; unidi-
rectional causality between POS and TBR, with causality flowing from POS to TBR; and
unidirectional causality between TBR and WEBPAY, with causality flowing from TBR to
WEBPAY. (See Table A2 for the full results).

6. Conclusions
Nigeria’s digital payment ecosystem has evolved over the years to become one of

Africa’s most advanced and dynamic, driven by the convergence of traditional banks,
FinTechs, and finance start-up platforms, and has also witnessed increasing regulatory
reform. This paper investigates how traditional banks have increasingly leveraged FinTech-
enabled channels across four major payment systems (automated teller machines, web
pay/internet banking, mobile pay, and point-of-sale) and the effects of these channels on
monetary policy transmission mechanisms. The analysis covered the period from January
2012, when the CBN introduced the cashless policy, to June 2025, capturing important
milestones, including the COVID-19 pandemic in 2020 and the naira redesign policy in
2023. The analysis used unit root tests based on the Augmented Dickey–Fuller (ADF) and
Phillips–Perron (PP) statistics, indicating that all variables are I(1). Furthermore, bounds
tests for the ARDL model confirmed the presence of cointegration among monetary policy
dynamics (the monetary policy rate and the treasury bill rate), the FinTech payment system
channels, and the control variables (the maximum lending rate and the savings deposit
rate). The long-run ARDL shows that point-of-sale transaction value had a positive and
statistically significant effect on both the monetary policy rate and the treasury bill rate.
The Dynamic Ordinary Least Squares robustness check revealed that mobile payments
are associated with significantly lower monetary policy and treasury bill rates, and that
point-of-sale web payments increase the monetary policy rate. In contrast, point-of-sale
increases the treasury bill rate after controlling for the maximum lending rate and the
savings deposit rate.

More specifically, the results indicate that monetary policy and FinTech payment-
system channels in Nigeria are cointegrated. Among the FinTech variables, point-of-sale
is the most robust channel in both the ARDL and DOLS models, with a positive and
significant effect on the monetary policy rate. Also, the savings deposit rate reveals a very
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significant traditional banking rate channel, affirming its role as a determinant of monetary
policy transmission. Furthermore, automated teller machines, web pay/internet banking,
and mobile pay are not significant determinants of policy rates in the baseline model. These
findings have indeed contributed to the literature by affirming that FinTech, particularly the
four major payment system channels used by traditional banks, does not uniformly affect
monetary policy transmission, contrary to what most studies imply when they combine all
FinTech channels into a single index. Lastly, the monetary authorities needs to ensure that
the monetary policy rate and treasury bills rate decisions are not based solely on inflationary
pressures, the money demand and supply dynamics, and the macroeconomic environment,
but also consider a detailed review of the various FinTech channels, the banking system
linkage of those channels, as well as the effect of changes in the data to arrive at a more
effective monetary policy transmission mechanism which compliments the banking sector
and still provides FinTechs start-ups with huge opportunities to deepen the payment and
credit ecosystem. Our study is empirically sound in its applicability, methodology, and
analysis of results. However, it is not without limitations. Having explored the impact of
traditional banks’ use of FinTech channels on monetary policy, there is a need to address
another gap in the literature by examining how the regulatory framework affects FinTech
start-ups and banks.
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Appendix A

Table A1. Annual FinTech Transactions Value and Number of DMBs.

Year Number
of DMBs ATM POS WEBPAY MOBPAY

2012 21 ₦1.985 tn ₦0.048 tn ₦0.032 tn ₦0.032 tn

2013 24 ₦2.829 tn ₦0.161 tn ₦0.047 tn ₦0.143 tn

2014 24 ₦3.680 tn ₦0.312 tn ₦0.074 tn ₦0.346 tn

2015 25 ₦3.970 tn ₦0.449 tn ₦0.092 tn ₦0.442 tn

2016 25 ₦4.988 tn ₦0.759 tn ₦0.132 tn ₦0.757 tn

2017 26 ₦6.438 tn ₦1.410 tn ₦0.185 tn ₦1.102 tn

2018 27 ₦6.480 tn ₦2.383 tn ₦0.676 tn ₦1.974 tn

2019 29 ₦6.513 tn ₦3.205 tn ₦0.478 tn ₦5.081 tn

2020 30 ₦18.200 tn ₦4.727 tn ₦392.340 tn ₦14.988 tn

2021 32 ₦21.231 tn ₦24.455 tn ₦545.040 tn ₦53.208 tn

2022 32 ₦32.648 tn ₦41.036 tn ₦783.660 tn ₦111.122 tn

2023 33 ₦28.213 tn ₦110.347 tn ₦1097.133 tn ₦219.800 tn

2024 35 ₦29.122 tn ₦223.273 tn ₦1880.679 tn ₦392.712 tn

2025 (Jan–Jun) 35 ₦36.336 tn ₦147.199 tn ₦1086.888 tn ₦213.577 tn

Table A2. Pairwise Granger Causality Test.

Sample: 2012M01 2025M06

Lags: 2

Null Hypothesis: Obs F-Statistic Prob.

TBR does not Granger-cause MPR 154 1.42458 0.2439
MPR does not Granger-cause TBR 3.54333 0.0314

ATM does not Granger-cause MPR 160 0.21581 0.8061
MPR does not Granger-cause ATM 0.96112 0.3847

MLR does not Granger-cause MPR 160 2.11038 0.1247
MPR does not Granger-cause MLR 7.91598 0.0005

MOBPAY does not Granger-cause MPR 160 8.20134 0.0004
MPR does not Granger-cause MOBPAY 1.23610 0.2934

POS does not Granger-cause MPR 160 5.96067 0.0032
MPR does not Granger-cause POS 3.31478 0.0389

SDR does not Granger-cause MPR 160 0.90165 0.4080
MPR does not Granger-cause SDR 7.72434 0.0006

WEBPAY does not Granger-cause MPR 160 6.00960 0.0031
MPR does not Granger-cause WEBPAY 1.28120 0.2806

ATM does not Granger-cause TBR 154 0.32833 0.7206
TBR does not Granger-cause ATM 0.02860 0.9718
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Table A2. Cont.

Sample: 2012M01 2025M06

MLR does not Granger-cause TBR 154 0.91460 0.4029
TBR does not Granger-cause MLR 6.67111 0.0017

MOBPAY does not Granger-cause TBR 154 2.67647 0.0721
TBR does not Granger-cause MOBPAY 0.90161 0.4081

POS does not Granger-cause TBR 154 2.91048 0.0576
TBR does not Granger-cause POS 0.36458 0.6951

SDR does not Granger-cause TBR 154 2.68161 0.0718
TBR does not Granger-cause SDR 1.26191 0.2861

WEBPAY does not Granger-cause TBR 154 2.09499 0.1267
TBR does not Granger-cause WEBPAY 3.58560 0.0301

MLR does not Granger-cause ATM 160 1.95421 0.1452
ATM does not Granger-cause MLR 1.40806 0.2477

MOBPAY does not Granger-cause ATM 160 1.32239 0.2695
ATM does not Granger-cause MOBPAY 6.82916 0.0014

POS does not Granger-cause ATM 160 2.26695 0.1071
ATM does not Granger-cause POS 2.72251 0.0689

SDR does not Granger-cause ATM 160 0.81591 0.4441
ATM does not Granger-cause SDR 1.15562 0.3176

WEBPAY does not Granger-cause ATM 160 1.17753 0.3108
ATM does not Granger-cause WEBPAY 3.78052 0.0249

MOBPAY does not Granger-cause MLR 160 0.29081 0.7481
MLR does not Granger-cause MOBPAY 1.40707 0.2480

POS does not Granger-cause MLR 160 0.51880 0.5963
MLR does not Granger-cause POS 0.34580 0.7082

SDR does not Granger-cause MLR 160 1.41637 0.2457
MLR does not Granger-cause SDR 1.11365 0.3310

WEBPAY does not Granger-cause MLR 160 0.10850 0.8972
MLR does not Granger-cause WEBPAY 0.15746 0.8545

POS does not Granger-cause MOBPAY 160 2.82926 0.0621
MOBPAY does not Granger-cause POS 7.48107 0.0008

SDR does not Granger-cause MOBPAY 160 2.50340 0.0851
MOBPAY does not Granger-cause SDR 5.84271 0.0036

WEBPAY does not Granger-cause MOBPAY 160 3.87217 0.0229
MOBPAY does not Granger-cause WEBPAY 3.39721 0.0360

SDR does not Granger-cause POS 160 0.52556 0.5923
POS does not Granger-cause SDR 4.29171 0.0153

WEBPAY does not Granger-cause POS 160 10.5075 5 × 10−5

POS does not Granger-cause WEBPAY 5.47954 0.0050

WEBPAY does not Granger-cause SDR 160 4.12763 0.0179
SDR does not Granger-cause WEBPAY 2.37343 0.0965
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Table A3. Number of Deposit Money Banks from 1981 to June 2025.

Year Number of DMB Year Number of DMB

1981 20 2003 90

1982 22 2004 89

1983 25 2005 25

1984 27 2006 25

1985 28 2007 24

1986 29 2008 24

1987 34 2009 24

1988 42 2010 24

1989 47 2011 24

1990 58 2012 21

1991 65 2013 24

1992 65 2014 24

1993 66 2015 25

1994 65 2016 25

1995 64 2017 26

1996 64 2018 27

1997 64 2019 29

1998 54 2020 30

1999 54 2021 32

2000 54 2022 32

2001 90 2023 33

2002 90 2024 35

2025 (Jun) 35
Source: CBN Statistical Bulletin, various years.
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