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Abstract: This study examined the impact of financial innovation on the financial
performance of Deposit Money Banks (DMBs) in Nigeria, utilizing secondary data from
2008 to 2023. This data was sourced from the banks' annual financial statements and the
Nigerian Exchange Group Factbook. Nine banks with international authorization were
purposively selected for the study. Financial innovations in the banking sector include
automated teller machines (ATMs), point of sale (POS) terminals, internet banking (WEB),
and mobile money payments (MOB) transactions, while return on assets (ROA) and return
on equity (ROE) were used as measures of bank financial performance. Panel data models
were designed and estimated using the Feasible Generalized Least Squares (FGLS)
regression technique. The findings indicated that financial innovations positively
influenced the banks' financial performance. However, while ATM and POS transactions
significantly impacted the banks’ ROA and ROE, WEB and MOB transactions had no
significant impact on the financial performance of the deposit money banks.

Keywords: financial innovation, return on asset, return on equity, deposit money banks,
panel data modeling, Nigeria

INTRODUCTION

The Nigerian financial sector has undergone significant dynamism over time. Numerous
changes have been adopted, leading to the expansion of financial transactions, activities,
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and organizational structures, which have improved and increased the efficiency of the
financial system. Advances in technology and evolving economic conditions have driven
this transformation (Loaba, 2022; Mgbada et al., 2024). Technology supports the creation
and valuation of new financial instruments and assists in identifying, measuring, and
monitoring risks within portfolios that contain complex assets (Olorunleke & Akinyele,
2010; Gambo, 2020; Ibe & Obialor, 2022). Financial innovation, supported by advanced
technology, has been a major driver of the transformation in financial sectors globally.

Financial innovation refers to the development and adoption of new financial products,
services, technologies, or processes that improve or transform the way financial
transactions and services are conducted. According to the European Commercial Bank
(ECB, 2003), “financial innovation is primarily a product and organizational innovation,
which allows cost or risk reduction for banks and/or a service improvement for the financial
industry as a whole”. Financial innovations provide more affordable and accessible
services to the financial system, enhancing the value of services and products over time
(Kamau & Oluoch, 2016; Adil et al., 2020). Financial innovations have been employed by
banks as powerful strategic tools to drive competition, thereby serving as an effective
means for banks to enhance their performance while maintaining their effectiveness in the
market (Chipeta & Muthinja, 2018; Ahmed & Wamugo, 2018; Zu et al., 2019).

Automated Teller Machines (ATMs), Point of Sale (POS) systems, Internet Banking,
Nigeria Inter-Bank Settlement System (NIBSS) instant payments, National Electronic
Funds Transfer (NEFT), and mobile banking transactions are common examples of
financial innovations in the banking industry. The benefits of these modern financial
innovations include enhancing competitive advantages, lowering insolvency costs,
minimizing default risks, reducing regulatory expenses, increasing transparency, and
offering better customization (Gorton & Metrick, 2010; Ashiru et al., 2023; Okeke &
Ezeala, 2023; Jote, 2023). Nigerian banks are now emphasizing innovation and marketing
by developing new services, employing creative marketing techniques, and finding new
ways to deliver banking services efficiently and sustainably.

Financial innovations have contributed remarkably to financial inclusion in Nigeria. The
volume of ATM transactions grew from 375,487,756 in 2012 to 839,819,922 in 2019, while
mobile phone banking transactions increased from 2,297,688 in 2012 to 377,266,208 in
2019 (CBN, 2021). Also, POS transactions surged from ¥48.01 billion in 2012 to N3.2
trillion in 2019, and electronic transfers rose from N3.8 trillion in 2012 to ¥&3,204.75
trillion in 2019, according to data from the NIBSS database (Ashiru et al., 2023). Hence,
financial innovation has made it possible for individuals and businesses to gain access to
affordable, reliable, and appropriate financial products and services.

Studies (Nkem & Akujinma, 2017; Orji et al., 2018; Gambo, 2020; Akani & Tony-Obiosa,
2020; Ibekwe, 2021; Osakwe & Ezeaku, 2022; Ibe & Obialor, 2022; Ashiru et al., 2023;
Okeke & Ezeala, 2023; Mgbada et al., 2024) have clearly shown that financial innovations
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impact the financial performance of Nigerian deposit money banks. However, most of these
studies relied on time series data, which fails to account for the heterogenetic nature of the
banks and is limited to data from a single entity over time. This limitation can lead to less
robust estimates and higher variability in results. Therefore, there is a need to provide more
robust findings through panel data estimation. Panel data offers information on multiple
entities across several time periods, allowing for a more comprehensive analysis of both
cross-sectional and time variations. This can reveal patterns and causal relationships that
might not be apparent in time series data alone (Wooldridge, 2010). This study, thus,
investigated the impact of financial innovation on the financial performance of deposit
money banks in Nigeria using panel data.

The specific objectives of this study were to examine the impact of financial innovation on
the return on asset (ROA) and the return on equity (ROE) of deposit money banks in
Nigeria. ROA and ROE are proxies of bank financial performance. This led to the
formulation and testing of the following hypotheses:
Hi: Financial innovations have significant impact on return on asset of Nigerian
deposit money banks.
H»: Financial innovations have significant impact on return on equity of Nigerian
deposit money banks.

LITERATURE REVIEW
Financial Innovation

Innovation refers to the process of implementing new combinations of resources that lead
to the creation of new products or services, the opening of new markets, or the
establishment of new organizational structures (Schumpeter, 1934). It can also be defined
as the “implementation of a new or significantly improved product (good or service),
process, marketing method, or organisational method in business practices, workplace
organisation, or external relations” (OECD, 2005). These definitions highlight the diverse
areas where innovation can occur (product, process, market and organisation).

Financial innovation, on the other hand, refers to the creation and application of novel
financial instruments, technologies, and processes which improve the efficiency,
accessibility, and functionality of financial markets and services (Mabrouk, & Mamoghli,
2010; Zu et al., 2019; Mensah et al., 2019; Ibekwe, 2021). It can be seen as the process of
designing, developing, and implementing new financial instruments and procedures, as
well as devising creative solutions to financial challenges (Kamau & Oluoch, 2016; Akani
& Tony-Obiosa, 2020). Ajide (2016) describes financial innovation as the development of
new financial instruments, services, or practices such as creating new uses for funds,
discovering new sources of funding, implementing new processes or techniques for daily
operations, or reorganizing aspects of existing financial institutions and channels.
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Financial Innovation Types

Over the years, financial innovations have developed widely, encompassing new
production processes, new products and services, and new organizational structures.

Financial Process Innovation: This aims to improve the organizational structure and
service delivery methods of financial institutions. This innovation is commonly connected
with technological advancements, including the use of data mining techniques by financial
institutions to identify customers with good creditworthiness (Batiz-Lazo & Woldesenbet,
2006; Rukiya, 2018). Forms of financial process innovation include electronic fund transfer
(e.g. credit card, and Fedwire) and real-time gross settlement systems (e.g. instant payment
transactions).

Financial Product Innovation: It refers to newly introduced or significantly improved
financial services that are either entirely new to the market or distinctly different from
existing services. Financial product innovations are often introduced to better cater to the
needs of the target clientele, improve operational efficiency, or expand the institution's
market presence and outreach (Batiz-Lazo & Woldesenbet, 2006; Adil et al., 2020; Rukiya,
2018). ATM and POS terminals are forms of financial product innovation.

Financial Organisational Innovation: This refers to modifications in the structure,
organisation, and legal form of financial institutions. These innovations may be driven or
enabled by changes in the financial system. Financial organisational innovations often aim
to overcome legal and economic constraints, thereby extending financial services to
additional market segments, such as the rural poor (Akhisar et al., 2015; Rukiya, 2018).
Online banking and mobile banking are forms of financial organisational innovation.

Bank Financial Performance

Bank performance typically indicates how well a bank has achieved its objectives over a
trading period. The primary document that reflects this performance is the published
financial statements (Ibekwe, 2021). Financial performance, in a broader sense, refers to
the extent to which financial obligations have been met. It serves as a method of evaluating
a bank's monetary policies and operations. It is utilized to evaluate a bank's financial health
over time and to compare it with similar banks in the banking industry as well as with
different sectors of the economy (Huselid et al., 1997; De Young et al., 2007).

Typically, stock prices and their behavior are considered indicators of a firm's performance.
However, they may not always be reliable. In contrast, a bank's size, deposit volume, and
profitability are often seen as more dependable performance metrics. For this study,
profitability indicators such as Return on Assets and Return on Equity are used to evaluate
bank performance.

Return on Assets (ROA): ROA shows the percentage of how profitable the assets of a bank
are to generate revenue. ROA is obtained when the net income of the bank is divided by
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the average total assets of the bank. This indicates how effectively the bank uses its assets
to generate earnings, or how many dollars of profit are produced for each dollar of assets
managed (Akhisar et al., 2015; Zutter & Smart, 2022). Essentially, ROA answers the
question, “What can you accomplish with the assets you have?” A higher ROA signifies
better management, and a ROA above 5% is generally considered good.

Return on Equity (ROE): ROE measures the profitability generated from shareholders'
equity. It evaluates how effectively a bank uses its equity to produce profits, with equity
defined as net assets (assets minus liabilities). ROE reflects the bank's ability to generate
revenue growth from shareholder investments (Akhisar et al., 2015; Zutter & Smart, 2022).
A ROE of 15-20% is generally viewed as favorable. It is calculated by dividing the net
income for the fiscal year (after preferred share dividends but before common share
dividends) by the total equity (excluding preference shares) and expressing it as a
percentage.

Theoretical Review

This subsection explored various theories that offered insights into financial innovation in
the banking industry. The study specifically examined the Diffusion of Innovation (DOI)
Theory and Technology Acceptance Model (TAM).

Diffusion of Innovation (DOI) Theory: The theory was developed by an American
sociologist, Everett Rogers, in 1962 in his book titled, “Diffusion of Innovations”. The
theory describes how, why, and at what rate new ideas, concepts, and technologies spread
among individuals or groups. It offers a framework that explains how innovations are
adopted to become widespread and the factors that influence the adoption process.

The theory highlights five main factors that influence innovation adoption such as relative
advantage (how much a technology improves on existing tools), compatibility (its
alignment with adopter’s needs and values), complexity (extent of ease of use or learning),
trialability (the ability to try an innovation before committing to it), and observability (the
ability to see its results) (Rogers, 2003).

Considering the dynamic nature of customer demands and the need for fast service delivery
in the banking sector, DOI theory helps to explain the widespread adoption of financial
innovation such as ATM, POS terminals, mobile banking, and electronic money transfers
within the sector. ATM and POS conveniently dispense cash at any time of day; electronic
money transfers enable clients to conduct transactions without physically visiting a bank,
while mobile banking leverages telecommunications technology to facilitate quick and
convenient banking services.

Technology Acceptance Model (TAM): This model was proposed by Fred Davis in 1989.
The model explains how users come to accept and use a new technology. The theory
provides a framework to address the factors that influence the adoption of information
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technology. The model argues that user acceptance of a technology is determined by
perceived ease of use (less effort to use the technology), perceived usefulness (extent to
which the technology enhances productivity), intention to use (desire to use the
technology), and actual use (usage of the technology) (Davis, 1989).

Perceived ease of use is assessed based on whether the technology is easy to learn,
understandable and clear, simple to become proficient in, easy to remember, and
controllable, while perceived usefulness is measured based on faster work completion,
improved job performance, increased productivity, usefulness, and effectiveness. The
model posited that customers' intention towards new technology is influenced by perceived
ease of use and perceived usefulness. Actual usage is influenced by behavioral intention
and is the ultimate measure of technology acceptance.

TAM helps to explain the reason for the adoption and widespread of financial innovations
such as ATM, POS terminals, mobile banking, and electronic money transfers. These
technologies are accepted and used by the banks and their customers because of their
perceived ease of use and perceived usefulness. Through these technologies, banks today
are far productivity than years back. Besides, customers are very much satisfied with the
fast service delivery of the banks as well as speedy financial transactions without physically
appearing in the banks.

Review of Empirical Studies in Nigeria

This paper focused on empirical studies conducted in Nigeria to determine the extent of
research done on this topic within the country and to review the methodologies that have
been employed to date (see Table 1).

Gaps in Knowledge

From the previous empirical studies conducted in commercial or deposit money banks in
Nigeria, it is clear that all the studies employed time series data except Akani and Tony-
Obiosa, (2020) who employed panel data. Panel data, which combines cross-sectional and
time-series data, has several advantages over time series data only. Panel data provides
more efficient and robust estimates of the study’s parameters, increases variation due to
multiple observations, provides more data points or larger sample size, controls for
unobserved individual-specific effects that are constant over time (heterogeneity), provides
better assessment of causal relationships, reduces multicollinearity issues, facilitates the
analysis of dynamics and temporal changes, and allows for a variety of model
specifications, including fixed effects and random effects models. This study therefore
provided further empirical evidence on the impact of financial innovation on financial
performance of deposit money banks in Nigeria using panel data modeling.
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Table 1: Empirical Review of Studies in Nigeria

Year | Title Author(s) Methodology Findings

2013 | Electronic Banking | Abaenewe, Using time series data from | E-banking had
andBank Z C., | 1997 to 2010, the study | significantly improved
Performance in | Ogbulu, O. | employed difference between | the banks’ ROE, but not
Nigeria M., means to analyse pre-and post- | their ROA.

&Ndugbu, adoption of e-banking on bank
M. O. performance (ROA and ROE)

2017 | Financial Innovation | Nkem, S. 1., | Using time series data, the | ATM, POS and MOB
and Efficiency on | &Akujinma, | study utilised OLS multiple | transactions had no
the Banking Sub- | F. A. regression analysis to | significant impact on
sector: The Case of investigate the impact of | the banks' EFR.
Deposit Money financial innovation (ATM, | However, WEB had a
Banks and Selected POS, WEB, and MOB) on | significant positive
Instruments of bank efficiency, measured by | impact on EFR of the
Electronic Banking the efficiency ratio (EFR), | banks.

(2006 - 2014) while controlling for monetary
policy rate and cash reserve
ratio.

2018 | Electronic Banking | Orji, A., | Using time series data from | ATM and MOB
Innovations and | Ogbuabor, J. | 2007 to 2016, the study | transactions had
Selected Banks | E., Okon, , | employed Seemingly | significant positive
Performance in| A N. & | Unrelated Regression | impact on the banks'
Nigeria Anthony- Equations (SURE) to examine | ROA, while POS had a

Oriji, O. 1. the impact of e-banking | negative but significant
innovations (ATM, POS, and | impact on the ROA
MOB) on bank performance
(ROA), while controlling for
private investment and the
inflation rate.

2020 | Effects of | Gambo, N. Using time series data from | ATM, WEB and MOB
Technology 2008 to 2019, the study applied | transactions had
Innovation on OLS  multiple  regression | significant positive
Financial analysis to investigate the | impact on the banks'
Performance of effect of technology innovation | ROA
Commercial Banks (ATM, WEB, and MOB) on
in Nigeria bank performance (ROA).

2020 | Effects of financial | Akani, H. | Using panel data from 2009 to | ATM and EFT
innovations on the | W., & Tony- | 2017, this study applied | transactions had
profitability of | Obiosa, R. | Feasible Generalized Least | negative effect on the
deposit money | L. Squares (FGLS) analysis to | banks' ROE, while
banks in Nigeria assess the effect of financial | WEB and MOB had

innovation (ATM, EFT, WEB, | positive effect on the
and MOB) on profitability | ROE.

(ROE), while controlling for

investment in technology.

38



European Journal of Accounting, Auditing and Finance Research
Vol.12, No. 9, pp.,32-52, 2024
Print ISSN: 2053-4086(Print),
Online ISSN: 2053-4094(Online)

Website:

Publication of the European Centre for Research Training and Development-UK

2021 | Financial Innovation | Ibekwe, A. | Using time series data, the | ATM, POS, WEB and
and Performance of | O. study utilised OLS regression | MOB had significant
Deposit Money analysis to examine the effect | positive effect on the
Banks in Nigeria of financial innovation (ATM, | banks' ROA

POS, WEB, and MOB) on
bank performance (ROA).

2022 | The effect  of | Osakwe, C. | Using time series data, the | ATM transactions had
electronic  banking | I., &Ezeaku, | study applied OLS multiple | positive and significant
on the operations of | C. N. regression analysis to assess | effect on the banks'
deposit money the effect of e-banking (ATM, | ROA; POS and MOB
banks in Nigeria POS, and MOB) on bank | had negative effect on
(2006- 2020) performance (ROA). the ROA

2022 | Effect of Financial | Ibe, C. C., | Using time series data from | ATM, WEB and MOB
Innovation on the | &Obialor,C. | 2009 to 2020, the study | had significant positive
Performance of | B.-M. employed Error Correction | effect on the bank
Deposit Money Model to evaluate the effect of | deposits, while POS had
Banks in Nigeria. financial innovation (ATM, | a negative effect on the

POS, WEB, and MOB) on | deposits.
bank  performance  (bank
deposits).

2023 | Financial innovation | Ashiru, O., | Using time series data from | ATM, POS, WEB, and
and bank financial | Balogun, G., | 2012 to 2021, the study utlised | MOB had significant
performance: &Paseda, O. | ARDL analysis to assess the | positive impact on the
Evidence from impact of financial innovations | banks' ROA and ROE,
Nigerian deposit (ATM, POS, WEB, MOB, | while EFT and NIP had
money banks EFT, and NIP) on bank | adverse impact on the

performance (ROA and ROE) | financial performance

2023 | The  Effect  of | Okeke, I. C., | Using time series data from | While ATM, POS, and
Financial Innovation | &Ezeala, G. | 2006 to 2020, the study applied | MOB transactions
on The Performance OLS  multiple  regression | positively influenced
of Deposit Money analysis to evaluate the effect | the bank's LQR, only
Banks in Nigeria of financial innovation (ATM, | POS had a significant

POS, and MOB) on bank | positive effect on LQR.
performance, measured by | Also,innovation did not
liquidity ratio (LQR) and loan | have a significant effect
to deposit ratio (LDR). on the banks' LDR.

2024 | Effects of | Mgbada, F. | Using time series data, the | While ATM, POS, and
Technological N., Ele, L. | study employed ARDL to | MOB transactions had
Innovations on the | E., Uguru, L. | analyse  the  effect  of | significant positive
Financial C., & | technological innovations | effect on the bank
Performance of | Tebepah, S. | (ATM, POS, WEB and MOB) | performance, WEB had
Deposit Money | F. on bank performance (ROA) a significant negative
Banks (DMBs) in influence on the
Nigeria (2010-2021) performance.

Note: ATM=Automated Teller Machines, POS=Point-of-Sale terminals, WEB=0Online/internet Banking,
MOB=Mobile banking, ETF=Electronic Fund Transfer, NIP=NIBSS Instant Payment
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METHODOLOGY

Research Design

This study utilized an ex-post facto research design, meaning the events under observation
had already occurred, and the researchers had no control over the variables involved but
analyze the effects of these variables. This design allowed the researcher to assess the effect
of financial innovation on the financial performance of deposit money banks in Nigeria.

Data for the study were sourced from secondary materials, precisely from the publications
of Nigerian deposit money banks through their audited annual reports and financial
statements covering the years 2008 to 2023. The data collected included: number of ATM,
number of POS, value of mobile banking transactions and values of internet (web) banking
transactions in Nigeria. The period from 2008 to 2023 was selected due to the rise in
financial innovation awareness, right after the banking consolidation in Nigeria.

Population, Sample Size and Sampling Techniques

The population of this study comprises all the thirteen deposit money banks that are listed on the
Nigerian Exchange Group (NGX) as at April 26, 2024. Purposive sampling technique was
employed to select a sample size of nine deposit money banks which have heavily invested in
financial innovation, based on the available information. Besides, these banks have international
authorization. The banks are Access Bank Limited, First Bank Nigeria Limited, Zenith Bank Plc,
Fidelity Bank Plc, First City Monument Bank Limited, United Bank of Africa Plc, Guaranty Trust
Bank Limited, Stanbic IBTC Bank Limited, and Wema Bank Plc.

Measurement of Variables

Table 2 shows the measurement of the variables of the study. The dependent variable of the
study is financial performance of deposit money banks which was measured by return on
assets and return on equity. Financial innovation is the independent variable which was
measured by the number of ATM, number of POS terminals, value of internet banking
(WEB) transactions, and value of mobile banking transactions (MOB). The control variable
used was the firm size.

Table 2: Summary of Measurement of Variables

Variable | Label | Measurement | Source

Dependent variable

Return on Assets ROA Net income/Total assets Ashiru, et al. (2023)

Return on equity ROE Net income/Total Equity Ashiru, et al. (2023)
Independent variable

Automated Teller Machines ATM Number of ATM Akani & Tony-Obiosa (2020)
Point-of-Sales POS Number of POS terminals Akani & Tony-Obiosa (2020)
Internet Banking WEB | Value of Web transactions Ibe & Obialor, (2022)

Mobile banking MOB | Value of Mobile transactions Ibe & Obialor, (2022)
Control variable

Firm Size | SIZE | Natural logarithm of total assets | He, Chen & Yu (2019)
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Model Specification

The panel regression model employed to investigate the impact of financial innovation on
the financial performance of deposit money banks in Nigeria is presented below:

ROA;; = By + B1ATM;; + [,POS; + P3WEB; + B4MOB;; + B5SIZE; + € (1)
ROE; = Bo + B1ATM; + B,POS; + B3WEB + f4MOB; + BsSIZE; + € 2)

Where: ROA = Return on Assets

ROE = Return on Equity

ATM = Automated Teller Machines

POS = Point-of-Sales

WEB = Internet Banking

MOB = Mobile Banking

SIZE = Firm Size

o= Intercept Coefficient

[1to fs= Parameters to be estimated
Apriori expectation: 1, B2, B3, >0

The panel data models (1) and (2) were estimated using the Feasible Generalized Least
Squares (FGLS) regression technique.

RESULTS AND FINDINGS
Descriptive Statistics

The descriptive statistics for the variables under study are presented in Table 3. The average
ROA was 0.020 which indicates that, on average, the banks generated a return of 2% on
their total assets. An average ROA of 2% suggests that the banks were modestly efficient
in converting their assets into earnings. The standard deviation was 0.017 which indicates
that there was a moderate level of variability in ROA among the banks. The results also
showed that the average ROE was 0.117 depicting that, on average, Nigerian deposit
money banks (DMBs) achieved 11.7% return on their shareholders' equity. The standard
deviation of 0.221 indicates significant variability in ROE among the banks, highlighting
a wide range of performance levels in terms of equity returns across the sample. The
variability implies that not all banks perform equally. This disparity could be due to
differences in the implementation of financial innovations, operational efficiency, market
strategies, and risk management practices. Comparing both returns, it is clear that the
returns realized by banks on equity are larger than returns on assets.

The average number of ATM and POS were 97.2 billion and 5.7 trillion respectively; and
values of transactions for internet (WEB) banking and mobile banking (MOB) were ¥1.44
trillion and 3:¥147.3 trillion respectively. This data indicates a growing reliance on financial
innovations during the period covered. Deposit money banks in the country have increased
their use of these financial innovations to better serve their customers. The standard
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deviations of 500.9 for ATM, 2.98 for POS, 2.89 for WEB, and 6880 for MOB revealed
high variability in MOB and ATM services compared to POS, and WEB. This suggests that
MOB and ATM’s impacts are more varied and unpredictable among banks, whereas POS
and WEB innovations tend to have more stable effects on bank performance. Furthermore,
the average firm size (SIZE) of Nigerian deposit money banks was 16.12 with a standard
deviation of 2.46 which depict moderate variability in bank sizes. The skewness analysis
uncovers varied patterns in the financial characteristics of Nigerian deposit money banks.
The ROE distribution is highly left-skewed, indicating that most banks have higher ROE
values, but there are a few extremely low values pulling the distribution to the left. WEB
distribution was approximately symmetric, signifying that the data was nearly normal with
no significant skewness. ROA was slightly right-skewed but nearly symmetric, POS and
Firm size showed moderate right-skewness, with POS displaying a more pronounced skew,
MOB was slightly right-skewed but remains close to symmetric, and ATM was highly
right-skewed, indicating a significant concentration of lower values with some extreme
higher values.

Additionally, the kurtosis revealed different levels of peakedness in the distributions of the
financial variables. Specifically, ROA had a kurtosis of 7.52, ROE was 27.88, ATM was
18.98, POS was 10.30, WEB was 11.29, and MOB stood at 52.24. These values indicate
that the distributions were highly peaked and included significant outliers. The kurtosis of
firm size was 2.77, suggesting moderate peakedness. Jarque-Bera evaluates if the variables
met the normality assumption. The findings indicated that the p-value for each variable
was below 0.05, leading to the rejection of the null hypothesis of normality at the 5%
significance level. This implies that the variables did not conform to a normal distribution.
Despite these variations, the central limit theorem (CLT) offers a robust solution to address
issues related to skewness, peakedness and normality. According to the CLT, as the sample
size increases, the distribution of the sample mean approaches a normal distribution,
regardless of the underlying distribution of the variable. The theorem indicates that normal
distribution concerns are minimal when the sample size exceeds 30 (Anderson et al., 2017).
Given that this study includes 144 observations, deviations from normal distribution should
not pose a significant issue.

Table 3: Descriptive Statistics

Statistics ROA ROE ATM POS WEB MOB SIZE
Mean 0.020 0.117 97.224 0.574 0.204 147.307 16.120
Maximum 0.094 0.350 3111.0 11.40 12.29 40001.2 21.82
Minimum -0.050 -1.26 -1891.0 -11.22 -13.23 -56864.7 13.09
Std. Dev. 0.017 0.221 500.96 2.98 2.89 6880.0 2.462
Skewness 0.317 -4.720 2.641 0.910 -0.70 -2.949 1.134
Kurtosis 7.52 27.88 18.98 10.30 11.29 52.24 2.78
Jarque-Bera 100.7 3425.1 1368.9 273.26 341.74 11886.3 25.12
Probability 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Sum 2.304 13.52 11278 66.56 -23.62 17087.6 1869.9
Observations 144 144 144 144 144 144 144
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Multicollinearity Test

Multicollinearity occurs when independent variables in a regression model are not
independent but rather highly correlated with each other. This makes it difficult to assess
the individual effect of each variable on the dependent variable. The multicollinearity
analysis, summarized in Table 4, examines the relationships between bank performance,
measured by ROE (Return on Equity) and ROA (Return on Assets), and various financial
innovation variables used for the study. The findings revealed generally positive but weak
correlations between the financial innovations and bank performance. Also, the correlation
between the variables of financial innovation was found to be weak. In the same vein, the
relationship between firm size and financial innovations was positively weak. The
multicollinearity test conducted showed that all correlation values were below 0.8, which
indicated that there was no issue of multicollinearity among the study variables.

Table 4: Multicollinearity Test Matrix

ROE ROA MOB POS SIZE WEB ATM
ROE 1.000
ROA 0.379 1.000
MOB 0.023 -0.036 1.000
POS 0.047 0.054 -0.004 1.000
SIZE 0.321 0.334 0.017 0.044 1.000
WEB 0.011 0.010 0.015 0.653 0.056 1.000
ATM 0.034 0.013 0.002 0.082 0.107 0.015 1.000

Cross-Sectional Dependence Test

Cross-sectional dependence test assesses whether there are correlations between the cross-
sectional units of a dataset at a given point in time. This is particularly relevant in panel
data analysis, where multiple cross-sectional units are involved. Cross-sectional
dependence was examined to determine whether there was interdependence among the
units within the same cross-section. If such dependence is present, it suggests that there
may be unobserved effects influencing all units either similarly or differently. The Pesaran
CD test in Table 5 is utilized to assess the cross-sectional data.

The null hypothesis of the Pesaran CD test indicates that there is no cross-sectional
dependence in the dataset. However, our results, with a p-value less than 0.05, suggest that
cross-sectional dependence is present, indicating the influence of some unobserved
heterogeneity among the units. Consequently, the data lacks pool ability, making either a
fixed effects model or a random effects model suitable for analysis.
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Table 5: Pesaran CD Test

Breusch-Pagan Lagrange | Chi-square Probability Null Hypothesis: There is no

Multiplier Test Summary | Coefficient cross-sectional dependence inthe
unit variables

VDS 74.48994 0.0002 Rejection of Null

Note: * represents significant at a 5% level

Unit Root Test

The variables of financial innovation (ATM, POS, WEB and MOB) and financial
performance (ROA and ROE) were subjected to unit root test using Levin-Lin-Chu method.
The essence of the test was to determine the stationarity of the variables in the models.
Stationary series are necessary to avoid spurious regression results and to accurately
interpret the relationships between variables. This establishes the confidence in the
reliability of the models. The analysis in Table 6 shows the unit root tests for stationarity
of the data series. The analysis showed that all variables have their p-values less than 5%
level of significance. This revealed that the data series or variables were stationary at level
I(0) - integrated of order 0.Stationarity I(0) refers to a series that is stationary without
requiring any differencing. It indicates that the series has a constant mean, variance, and
autocorrelation structure over time, making it suitable for many types of statistical analysis
and modeling. Hence, the null hypothesis that the data series have unit root was rejected.

Table 6: Levin Chin-Chu Unit Root Test

Variables t-stat p-value Order State
ROE -8.63715 0.000 1(0) Level
ROA -11.5753 0.000 1(0) Level
POS -10.9556 0.000 1(0) Level
MOB -4.31759 0.000 1(0) Level
ATM -5.79923 0.000 1(0) Level
WEB -9.02846 0.000 1(0) Level
SIZE -4.73779 0.000 1(0) Level

Impact of Financial Innovation on Return on Assets (ROA) of Deposit Money Banks

The Heteroscedasticity LR test was conducted and the test yielded p-values greater than
0.05, indicating that we fail to reject the null hypothesis of homoscedasticity. This suggests
that the variance of the error terms remains consistent across different levels of the
independent variables, which include ATM, POS, WEB, and MOB. As a result, the
assumption of homoscedasticity is upheld, implying that the model's residuals do not
exhibit significant heteroscedasticity. This ensures that the standard errors are likely
reliable, making the OLS estimates efficient and unbiased, thereby supporting the validity
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of the regression analysis. Consequently, the estimated impact of the financial innovations
on bank financial performance (ROA and ROE) was considered robust within this
analytical framework.

The analysis in Table 7 presents the regression results of pooled, fixed effects, and random
effects models examining the impact of financial innovation on financial performance, as
measured by ROA. The pooled regression model was deemed inappropriate because of
unobserved individual-specific factors that might affect the dependent variable and vary
across individual banks. A Hausman test was conducted to choose between the fixed effects
model and the random effects model, with the null hypothesis stating that the random effect
model is preferable to the fixed effect model. The Hausman test yielded a p-value of
0.0203, which indicated the rejection of the null hypothesis. Consequently, the random
effects model was rejected in favor of the fixed effects model.

Analyzing the fixed effects model, the results showed that ATM (t = 1.675, p < 0.1) and
POS (t=1.977, p < 0.05) had a significant positive impact on the ROA of deposit money
banks, while WEB and MOB transactions had a positive but not significant impact on the
banks' ROA. This implies that a unit increase in ATM deployment resulted in a marginal
increase of 0.00028 percentage in the banks' ROA. Similarly, a unit increase in POS
transactions led to a marginal increase of 0.0426 percentage in the banks' ROA. Although
WEB and MOB transactions had a positive influence on the ROA of deposit money banks,
this effect was not statistically significant. Firm size was also found to have a positive
influence on the bank’s ROA.

Furthermore, the combined impact of financial innovations on the banks' ROA was
significantly positive (F = 17.712, p < 0.01). The coefficient of determination (R?)
confirmed that financial innovations had a positive effect on bank performance, as they
explained a substantial proportion (69.3%) of the variation in the ROA of deposit money
banks. The Durbin-Watson statistic, which is approximately 2.0, indicates that the
regression estimates are reliable and not biased due to autocorrelation. Therefore, the
hypothesis (Hi) was supported, demonstrating that financial innovations have a significant
positive impact on the ROA of deposit money banks in Nigeria.

Impact of Financial Innovation on Return on Equity (ROE) of Deposit Money Banks

Table 8 presents the regression results for the impact of financial innovation on financial
performance, measured by ROE, using pooled, fixed effects, and random effects models.
The pooled regression model was unsuitable because of the individual-specific effects of
the banks that need to be controlled. A Hausman test was performed to determine whether
to use the fixed effects or random effects model, with the null hypothesis stating that the
random effects model is preferable. The Hausman test yielded a p-value of 0.0001, leading
to the rejection of the null hypothesis. Consequently, the fixed effect model is favored over
the random effect model.
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Table 7: Regression Result of Effect of financial innovation on ROA of Deposit Money Banks

Predictor Fixed Effect Model Random Effect Model | Pooled Model

Constant 0.001293 0.022292 0.057226
(0.078057) (0.878896) (5.673973)
0.9379 0.3814 0.000

ATM 0.00000284 0.00000352 0.00000324
(1.675039)* (1.080505) (0.81117)
0.097 0.2823 0.419

POS 0.000426 0.000692 0.000591
(1.977089)** (1.26469) (0.879013)
0.0499 0.2087 0.3813

WEB 0.0000574 0.000146 0.000177
(0.275387) (0.341507) (0.335319)
0.7836 0.7334 0.738

MOB 0.000000119 0.000000116 0.0000000969
(0.90221) (0.65354) (0.441148)
0.3691 0.5148 0.660

SIZE 0.001154 0.00015 0.002321
(1.12405) (0.096945) (3.755308)***
0.2636 0.9229 0.0003

R? 0.693002 0.020441 0.120428

Adjusted R? 0.653875 0.024085 0.080448

F statistic 17.71152*** 0.459078 3.012178

Prob (F statistic) 0.000 0.805895 0.013786

Durbin-Watson Stat 1.809169 1.726842 1.099273

Hausman Test

Test Summary Chi-Sq. Statistic Chi-Sq. d.f. Prob.

Cross-section random 2.868345 5 0.0203

Note: *, ** and ***indicate significance at the 10%, 5% and 1% respectively. Values in bracket represent t-statistic
and values in italics represent probability values

Analysis using the fixed effect model revealed that ATM transactions (t = 2.537, p < 0.05)
and POS transactions (t = 2.648, p < 0.01) had a significant positive effect on the ROE of
the deposit money banks. In contrast, WEB and MOB transactions showed a positive but
statistically insignificant effect on the banks' ROE. Specifically, each additional unit of
ATM deployment resulted in a marginal increase of 0.00384 percent in the banks’ ROE,
while each additional unit of POS transactions led to a marginal increase of 0.94 percent
in ROE. Although WEB and MOB transactions also had a positive effect on ROE, their
impact was less substantial. Furthermore, the firm size significantly and positively
influenced the DMBs’ ROE.

More so, the combined impact of financial innovations on the ROE of the sample banks
was significantly positive (F = 11.656, p < 0.01). The coefficient of determination (R?)
confirmed that the financial innovations had a substantial positive impact on the banks'
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ROE, accounting for 59.8% of the variation in ROE among deposit money banks. The
Durbin-Watson statistic, which is approximately 2.0, suggests that the regression estimates
are reliable and not affected by autocorrelation. Consequently, the second hypothesis (Hz)
was achieved that financial innovations have significant positive impact on the return on
equity (ROE) of deposit money banks in Nigeria.

Table 8:Regression Results on Effect of Financial Innovations on ROE of Deposit Money Banks

Predictor Fixed Effect Model RandomEffect Model | Pooled Model

Constant 0.708146 0.312939 0.591691
(4.435482) (1.567488) (4.454534)
0.0000 0.1199 0.0000

ATM 0.0000384 0.0000353 0.0000236
(2.536999)** (0.793847) (0.449685)
0.0127 0.429 0.6538

POS 0.006799 0.00805 0.00543
(2.647919)*** (1.076763) (0.613528)
0.0094 0.2839 0.5408

WEB 0.000975 0.005502 0.005672
(0.483287) (0.940183) (0.816401)
0.6299 0.3492 0.416

MOB 0.00000104 0.00000094 0.000000872
(1.251256) (0.386996) (0.301605)
0.2137 0.6995 0.7635

SIZE 0.051145 0.012287 0.029591
(5.163982)*** (1.004142) (3.635783)***
0.0000 0.3175 0.0004

R? 0.597683 0.02194 0.111578

Adjusted R? 0.546408 0.022518 0.071195

F statistic 11.65627*** 0.493499 2.763006

Prob (F statistic) 0.0000 0.780515 0.021673

Durbin-Watson Stat 1.603951 0.590944 0.498884

Hausman Test

Test Summary Chi-Sq. Statistic Chi-Sq. d.f. Prob.

Cross-section random 26.37667 5 0.0001

Note: *, ** and ***indicate significance at the 10%, 5% and 1% respectively. Values in bracket represent t-statistics
and values in italics represent probability values

DISCUSSION OF FINDINGS

The findings of this study revealed that ATM, POS, WEB, and MOB transactions have a
significant positive impact on the financial performance (ROA and ROE) of deposit money
banks in Nigeria. This is consistent with the studies by Siam (2006), Aduda and Kingoo
(2012), Akhisar et al. (2015), Orji et al. (2018), Akani and Tony-Obiosa (2020), Ibekwe
(2021), and Ashiru et al. (2023), which found that financial innovations have a significant
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positive effect on the financial performance of commercial banks. This suggests that bank
customers prefer electronic transaction methods offered by deposit money banks over
traditional transaction methods, due to the greater ease of use, convenience, and
accessibility provided by these financial innovations (Karim & Hamdan, 2010; Kathuo et
al., 2015; Kamau & Oluoch, 2016).

The findings also revealed that ATM and POS transactions significantly impact both the
ROA and ROE of the deposit money banks, while WEB and MOB transactions do not
significantly affect the banks’ financial performance. It is clear from both performance
measures that financial product innovations have a more substantial effect on bank
performance compared to other types of financial innovations, such as internet banking and
mobile banking. This may be because many bank customers in Nigeria prefer using ATM
and POS systems for their transactions due to concerns about security and cyber fraud
associated with internet banking (WEB) and mobile banking (MOB) systems. These results
align with Sathye (2005) and Hernando and Nieto (2007), which found that financial
innovations like mobile banking and internet banking had no significant impact on bank
performance.

IMPLICATION TO RESEARCH AND PRACTICE

This study contributes to the existing body of knowledge by providing additional empirical
evidence on the impact of financial innovation on the financial performance of deposit
money banks through the use of panel data estimation. Specifically, the analysis explores
the effects of financial innovations, including Automated Teller Machines (ATMs), Point
of Sale (POS) systems, Internet Banking (WEB), and Mobile Banking (MOB), on the
return on assets (ROA) and return on equity (ROE) of deposit money banks. The study
reveals that financial innovations are becoming increasingly prevalent, especially with the
saga of redesign of the naira which brought about scarcity of naira notes (Monye, 2024).
Nigerian deposit money banks and their customers are effectively leveraging these
innovations to improve transaction efficiency, service delivery, and overall profitability.
Therefore, deposit money banks should implement more electronic-based applications
products.

CONCLUSION

This study indicates that ATM and POS systems have significant positive impact on the
bank performance, measured by ROA and ROE, while WEB and MOB have positive but
not significant impact on the performance. This implies that financial product innovations
like ATM and POS have substantial impact on DMBs’ profitability. Besides, the combined
impact of the financial innovations (ATM, POS, WEB and MOB) on the banks’ financial
performance was found to be significantly positive at 0.01 percent. This means that the
financial innovations have a very strong and statistically significant positive effect on
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banks’ financial performance, with a very low probability that this effect is due to random
chance. Therefore, to further enhance their performance and the quality of services
provided to customers, deposit money banks should continue to implement more financial
innovations and address security concerns effectively.
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