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Abstract 
The study examines the effect of payments system innovations on the per-
formance of commercial banks in Nigeria, Ex post factor research design was 
adopted for the study. The population of the study comprises all the banks 
operating in Nigeria. Data were collected from the economic reports and sta-
tistical bulletin of central bank of Nigeria. The Auto-Regressive Distributed 
Lags (ARDL) bounds approach to co-integration was adopted on quarterly 
time-series data from Q1 2007 to Q4 2020 to test the causal relationship be-
tween payments system innovations and financial performance of commer-
cial banks in Nigeria. The results indicated that mobile payment, POS trans-
actions and internet payment have positive and significant impact on return 
on assets of commercial banks in Nigeria, while RTGS has negative impact on 
the return of assets. The results of the study will fill the knowledge gap and 
will benefit both regulators and operators in making decision-making process 
and development of new policies that will aid the promotion of innovative 
products for safe reliable, and credible payments system and in identify pay-
ments system technology, projects and initiatives that are significantly viable, 
respectively. The study recommends the need for the commercial banks in 
Nigeria to undertake massive mass media enlightenment campaigns on all 
payments system innovations/initiatives. 
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1. Introduction 

Banking is a sector that advocates technological innovations and monitored them 
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closely and used widespread (Suleymanov et al., 2019). The industry is based on 
efficient service delivery and it is always vital to introduce various products/ser- 
vices to fast-track this process (Lin, 2007; Tasaki & Yamakawa, 2011; Yao et al., 
2018). With the advent of e-commerce globally, new information technologies, 
especially payment system innovations have changed modern commercial activ-
ities (Guo & Liang, 2016).  

In recent decades, commercial banks’ investment in payments system tech-
nologies has aided to simplify operations, improve competitiveness, and en-
hance the variety and service quality rendered by the banks (Salehi & Alipour, 
2014). This technology-based payments system contributed immensely to en-
hance the convenience of bank’s customers, the staff and the general public 
(Kelvin, 2012). 

It is generally recognized that a well-functioning payment infrastructure is 
critical to the increase of efficiency of the banking sector, financial markets, and 
the financial system, it also boosts consumer’s confidence, eases economic coop-
eration and trade (Bank for International Settlement [BIS], 2006; European 
Central Banks [ECB], 2010). A payments system that is not secured may obstruct 
the smooth movement of funds between individuals and economic players 
(Humphrey et al., 2006). 

Most recently, the Corvid-19 pandemic has boasted the use of digitalized 
payments system and made a striking impact on electronic payments (BIS, 2021). 
Specifically, the total value of e-payment or digital credit payment grew remark-
ably in developed economies, emerging market as well as the developing coun-
tries. These e-payments include online payment, mobile payment, web transfer 
(BIS, 2021). The pandemic has also, encouraged the effort of many central banks 
in developing central banks digital currencies (BIS, 2021). 

Nigerian economy is historically cash-driven, most especially in the consumer 
sector, however, for most of the past two decades, The Central Bank of Nigeria 
(CBN) and the commercial banks have been at the front of adopting the use of 
payments system innovations in the banking business, which has significantly 
moved the payments ecosystem from the early days of banking operations to the 
present state of digitalization in comparison with other developing economies. 
This is for the most part tracked by the increased use of payments system tech-
nology in the country (Bingilar & Bariweni, 2019).  

Payments system technology products provide opportunity to banks to have 
momentous cost advantage, enhancing profitability, ease of processing and mi-
nimize risk than traditional banking system (Akhisar et al., 2015). Despite 
enormous advantage associated with payments system innovations in Nigeria, it 
is not in place without some challenges such as infrastructure deficit, high level 
of financial illiteracy, low level and high cost of internet access (Nwakoby et al., 
2020; CBN, 2013).  

There are conflicting results about the effect of payments system innovations 
on the financial performance of commercial banks. Several studies revealed the 
positive impact of payments system on the financial performance/profitability of 
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banks: Dong et al. (2020); Okafor (2020); Shahabi and Razi (2019); Abaenewe et 
al. (2013). Similarly, other studies highlighted mixed results of the positive im-
pact by some of the proxies of payments system channels and negative impact by 
some other channels on performance of commercial banks/financial institutions. 
These include the research work of Shanmugam and Nigam, (2020); Bingilar 
and Bariweni (2019). However, the studies of Nwankwo and Eze (2013); Onay 
and Ozsor (2013); Saeed and Bampton (2013); indicted no influence of payments 
system technology or revealed a negative effect on the financial performance of 
the commercial banks. 

Moreover, another significant flaws of the existing studies are, majority of the 
empirical were using annual data averaged five years or less than ten years, and 
some other using few banks or data of only one bank in their analysis, which 
were grossly inadequate to examine long term relationship between payments 
system technology and financial performance of commercial banks and makes 
reliable findings and conclusion, as some critical data or information were lost 
or not captured in the analysis. Therefore, the striking difference of this study 
from other empirical studies on this area, is the use of industry quarterly data of 
all the commercial banks operating in Nigeria from Q1 2007 to Q4 2020 to in-
vestigate the effect of payments system innovations proxied by RTGS, mobile 
payments, POS transactions and internet payment on the financial performance 
of commercial banks in Nigeria proxied by return on assets. 

2. Literature Review 

The banking system is the most obvious financial intermediation provider through- 
out the world. A combination of banking and payments system technology 
transforms the world. With the prompt increase in the use of the internet and 
adoption of other payment system technology, a drastic change is witnessed in 
the banking practices from traditional banking to online banking (Kamboh & 
Leghari, 2016). 

Payment systems comprise active linkage governed by-laws, rules, and prin-
ciples which link bank accounts and provides the necessary functionality of 
monetary exchange using bank deposits. It is the arrangement comprising of in-
stitutions, establishments, instruments, rules, standards, procedures, and tech-
nical processes recognized to make possible fund transfer between different par-
ties discharging agreed obligations (Summers, 2012; Bingilar & Bariweni, 2019). 

An efficient payments system makes transaction cost less expensive and is es-
sential to the effective operation of third party transfer, interbank and security 
payments. A weak payments system may rigorously encumbrance on the solidity 
and evolving capacity of the economy; its unreliability can lead to wasteful use of 
economic resources, unbalanced risk-sharing among agents, and loss of public 
confidence in the banking system (Cirasino & Garcia, 2008). 

Payment systems have been the object of several policy deliberations and 
scholarly studies. Conventionally this was for the assessment of their efficiency 
and the influence they could bear on financial stability as well as the stability of 
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markets in general. Certainly, the debate has produced various international 
standards with the specific goal of ensuring their smooth functioning as critical 
to the overall efficiency and stability. Also, central banks over the world have 
developed autonomous functions, and most of them created a specific depart-
ment of payments system oversight within their operational structure (Malaguti, 
2015). 

In this context, The World Bank during the last two decades has been sup-
porting many countries in providing critical infrastructure that improve their 
national payment systems, and established collaboration and cooperation with 
various stakeholders, and providing a lot of financing, and technical knowledge. 
The World Bank in 2007 dispatched the Global Payments System Survey (GPSS), 
to gather data on the status of payments system around the world. From that 
point forward, the GPSS has permitted specialists and policymakers to make 
suggestive cross-country appraisals and assess progress in payments system im-
provement, and that has encouraged the dispersal of best practices (WBG, 2018). 

Innovation in technology and specifically payments system innovations have 
given credibility to the revolution of the operational aspect of banking globally 
since the turn of the millennium. The automation of banks makes payment and 
settlement of transactions very easily adaptable for quick management decision 
making. This led to another level of benefit which steered in what is today re-
ferred to as electronic payments. Specifically, commercial banks in Nigeria iden-
tified electronic payment as a very effective platform and have used it properly in 
recent times to improve their performance and profitability (Mesagan & Amadi, 
2016; Yusuf et al., 2019). 

There are several measurable variables for payment system innovations, 
though Real-Time Gross Settlement, mobile payments, POS transactions, and 
Internet payments were used for this study as they comprise both the retail and 
wholesale components of payments system. In addition, they are the most de-
veloped payments system technology in Nigeria and the most widely used by re-
searcher as proxies of payments system (Akwam & Yua, 2021; Nwankwo & Ag-
bo, 2021; Tran, 2021; Nwakoby et al., 2020; Okafor, 2020; Muotolu & Nwadiafor, 
2019; Zu et al., 2019). 

2.1. Real-Time Gross Settlement (RTGS) 

RTGS is an electronic platform that facilitates the transaction of large-value 
payments between commercial banks and third parties on a real-time online ba-
sis. Transactions on this platform are done on an individual and gross basis. The 
system offers several benefits which include reduction of systemic risk, elimina-
tion of settlement risk as payment message is irrevocable and effective means of 
monetary policy implementation. The system also is capable of providing Deli-
very Vs Payments (DVP) for securities settlement and Payments Vs payments 
(PVP) for foreign exchange settlement to reduce their risks. Real-Time Gross 
Settlement System is crucial to financial system stability because the whole fi-
nancial system relies on it, thus system downtime poses a serious systemic risk as 
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it would obstruct economy-wide transactions. The Nigerian RTGS system is 
currently known as the Nigerian Settlement System (NISS). 

2.2. Mobile Payments 

Mobile payment is any electronic means of carrying out a payment in which a 
mobile device, for example, a cell phone, tablet, fixed remote telephones is uti-
lized to start, approve and additionally affirm an exchange of monetary incentive 
as a trade-off for merchandise and ventures (Taylor, 2013). 

Mobile payment has many categories, but the machinery to convey it can 
be classified into two categories, remote m-payments and proximity payments 
(Agarwal et al., 2007). The remote payments require customers’ registration, 
usually comprising the download of an application, and then use it on their mo-
bile device to pay for items. Customers may choose to have a prepaid card with a 
value stored on it or directly pull funds from a bank account. Payment service 
providers (PSPs), for example, Google, PayPal utilize a cloud-based far off way 
to deal with in-store portable installment. Then again, nearness payment re-
quires the client to introduce a credit card, cell phone or tablet gadget at a pay-
ment terminal to finish the exchange. 

In Nigeria, there are two models of mobile payment permitted in the mobile 
framework, the Bank Led with Licensed Deposit-Taking Financial Institutions as 
lead initiator and Non-Bank Led, where a corporate organization other than li-
censed deposit-taking institutions and telecommunication companies serve as 
lead initiator. But Telco led are not allowed (CBN, 2017). 

2.3. Point of Sale Terminal 

An electronic point of sales terminal of payment system is used for instant pay-
ment of goods and services, the terminal is user-friendly, simple to operate, and 
has multi-functional equipment with many possibilities of use. It enables the 
operators to receive and transmit payments to/from customer account in a sim-
ple way and subsequently to record the payments for proper accounting purpos-
es. Evidence from the literature shows that 28 billion transactions are made us-
ing POS systems in North America. Also in the United States, there are over 10 
million POS terminals; (Morufu, 2016).  

The use of POS terminal has significantly reduced the use of cash-based trans-
actions. Ayodele (2014) described point of sale as a channel that allows card-
holders makes payments at sales or purchase outlets. It permits customers to 
make services inquiry, airtime purchases, vending, loyalty, redemption, and 
printing of mini statements (Osang, 2017). The advantages of using the terminal 
include ease of payments, convenience, and security.  

2.4. Internet Payment 

This is a type of electronic payment which enable customer of a financial institu-
tion to carry out financial transactions where customers’ instructions are taken 
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and attended to through the internet. Web payment offers clients the chance of 
getting banking services from the solace of their homes and workplaces. Clients 
can purchase merchandise by putting orders from the net, direct their banks to 
pay the seller the receipt sum included, and the items are conveyed to the place 
where the purchaser needs them (Abaenewe et al., 2013). 

The internet is an innovative form of information technology, yet most com-
mercial web sites function as well-defined information systems. Internet bank-
ing, compared to the traditional banking system, heavily involves no-human 
contacts between customers and banking information systems. This means that 
the satisfactory delivery of service not only relies on the traditional service qual-
ity identified in existing literature but also on a reliable online system to provide 
a comfortable end-user computing environment. Therefore, internet payment 
has contributed to making the Nigerian payments system, robust, convenient, 
and accessible. 

The study adopts three theories and models to support the research work 
namely: Innovation Diffusion Theory, Technology Acceptance Model, and the 
chocolate model. The innovation Diffusion Theory identified five attributes that 
affect whether an innovation is adopted or not, namely: relative advantage, com-
patibility, complexity, trialability, and observability and accordingly, the theory 
argued that the spread of new ideas in an organization is informed by social sys-
tems, time, channels of communication and innovation itself (Rogers, 1962). 
The Technology Acceptance Model centers around two ideas on how the ad-
vancement is seen by the potential adopter identified with its convenience and 
its likely helpfulness. The hypothesis takes a glance at how much the develop-
ment will improve the client’s close personal or occupation related performance 
(Straub, 2009). It contended that it would not make any difference how simple 
innovation is to learn; individuals would not adopt it on the off chance if they 
didn’t see it to be helpful in expanding their efficiency (Davis, 1989). While the 
Chocolate Model focuses on innovation adoption and change related to an or-
ganization. It is designed around change, adopters, the change agents, and the 
organization. The theory looks at the relative advantage of the innovation or 
change, and on what the change will mean for the social structure and climate of 
the organization (Dormant, 2011).  

Although, any of the three theory could be utilized for this study, Innovation 
Diffusion Theory is found most appealing in underpinning what the study at-
tempts to achieve, largely due to the theory’s approach in identified four ele-
ments of innovation, time, communication channels, and the social framework 
that boast the spread of technological innovations as indicated by in the works of 
Dillon the Moris (1996) and Rogers (1983, 2003). Similarly, these elements are 
crucial and vital to commercial banks on any successful implementation of pay-
ments system technology project. 

There are many studies undertaken on this area. Several studies show the im-
pact of payments system innovations on the performance of banks. Suleymanov 
et al. (2019) looking at cross-country pane data, examined the effects of elec-
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tronic payments innovations on bank performance using dynamic panel data as 
a method of analysis on data from 23 developed and developing countries rang-
ing from 2008-2018. The study discovered that all payments system channels in 
the study impact on the profitability, apart from POS and internet services who 
affected profitability negatively. Also, Akhisar et al. (2015) investigate the impact 
of electronic payment innovations on bank performance using data from 23 de-
veloped and developing countries for the period 2005-2013. The findings re-
vealed that payment innovations affect profitability positively except for POS 
and internet payment which affect profitability negatively. 

Tunay et al. (2015) in their research work on effect of internet payment on the 
performance of banks in Europe, adopting a panel causality tests approach to 
examines the impact of internet payments and bank profitability of a member of 
the European Union and non-European of 30 countries discovered that more 
advanced internet banking practices in European countries illustrate the more 
performance of the strongest banks. 

From the emerging economy of China, Yao et al. (2018) investigate the impact 
of payment technology on the financial performance of the banking sector of 
China, using the Vector Auto-Regression impulse model to analyzed Third-Party 
Payment (TPP) data ranging from 2007 to 2014. The findings revealed that TPP 
increases money turnover and positively affect the financial sector earning 
growth. Hence, the results empirically indicate that innovations of payment 
technology contribute to industry synergist in the evolution of the financial in-
dustry in China. Also, Dong et al. (2020) look at the effect of web finance on 
commercial bank’s performance in China. The paper inventively utilizes mul-
ti-source information to fabricate a web account list, which contains Internet 
search information and Internet monetary exchange information. The outcomes 
show that the improvement of Internet finance decidedly affects the benefit, se-
curity, and development of banks, hence, contrarily affects their liquidity. The 
investigation likewise indicated that web finance has advanced the enhancement 
of the thorough business execution of banks in China. 

In India, Vikram and Gayathri (2018) investigate the effect of information 
technology on the financial performance of banks in India, employing panel data 
consisting of cross-sectional and time-series data of 21 banks for the period 
2011-2015, discovered that investment in IT increases profitability for banks. 
Kamboh and Lighari (2016) undertake a study on the effect of cashless payments 
system on the financial performance of the Pakistani banking industry, using OLS 
regressions analysis on quarterly data from Q2, 2007 to Q4, 2014 and the results 
indicated that that POS transaction and Mobile payment are positively signifi-
cantly correlated to ROE, while ATM transactions are negatively, significantly, 
related with profitability. This finding is in contrast with that of Zu et al. (2019) 
who discovered in their studies on Impacts of payments system technology on the 
performance evidence of electronic banking in Africa adopting descriptive re-
search design and panel regression model that ATM affects banks profitability 
positively, while POS and internet payments affect profitability negatively. 
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From the Sub-Saharan African country of Cameroun, Anselm Ngwa (2020) in 
his study on electronic banking transactions and their effect on financial per-
formance of some selected commercial banks in Cameroon, using econometric 
techniques of descriptive analysis, and adopting regression analysis on quarterly 
data of 4 commercial banks from 2012-2018 to examines the effect of mobile 
payment, ATM, prepaid cards (PPV), and DTF on return on assets of banks. The 
findings revealed that mobile money transfer, Domestic Transfer Fund equiva-
lent of RTGS transaction and Electronic Point Terminal via all have positive 
impacts on return on assets, however Prepaid cards such as ATM. Debit cards 
have negative impacts on the return on assets of the banks. Specifically, the 
overall finding indicated that e-payment transactions have significant effect on 
the financial performance of banks in Cameron. 

While in Kenya, Vekya (2017) adopting a descriptive research design on data 
from 43 commercial banks to investigate the impact of electronic banking on the 
financial performance of banks in Kenya, established positive significant rela-
tionship between ATM transactions and bank profitability. This finding corro-
borated with Muisyo et al. (2014) findings on their study on the impact of mo-
bile payment on the financial performance of banks in Kakamega Town of 
Kenya, which revealed that mobile payments have contributed positively to the 
performance of banking institutions. Similarly, Cherotich et al. (2015) con-
ducted a study on the impact of payments system innovations on the financial 
performance of banks in Kenya, using a secondary data of a five-year period 
from 2009 to 2015 from a population of 43 commercials banks operating in 
Kenya as at End-December, 2013. The findings revealed that financial perfor-
mance proxies by electronic fund transfers (EFTs), cheque and RTGS revealed a 
positive impact on return on equity of commercial banks in Kenya. 

In Nigeria, some researchers have examined the payments system technology 
and the commercial banks’ performance relationship. For instance, Frank and 
Binaebi (2019) examined the impact of electronic payments system implementa-
tion on the financial performance of Nigerian’s commercial banks. The research 
uses annual data ranging from 2009 to 2018 and adopts the ordinary least square 
regression technique. Four measures of payments system technology namely, 
ATM transactions, POS transactions, internet payments, and mobile payments 
were used with aggregated asset base used as the measure of performance of 
commercial banks. The empirical results of the study provided that an imple-
mentation of payments system innovations has had a mixed effect on the finan-
cial performance of banks in Nigeria. ATM, internet payment, and mobile pay-
ments have a positive effect on the financial performance of banks, while POS 
terminals have a negative effect on the bank performance. 

On the same pattern of investigation, Orji et al. (2018) in their study on elec-
tronic banking innovations and some selected banks in Nigeria using a SURE 
model to analyzed data from six selected banks in Nigeria ranging from 2007- 
2016 revealed that ATM, POS, mobile payment and bank size have positive and 
significant effect on the banks’ financial performance. 
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Also, Nwakoby et al. (2020) examined the effects of electronic payments on 
the performance of 9 selected banks out of 15 quoted in the Nigerian stock ex-
change. The research work implemented the OLS regression technique of analy-
sis using ATM transactions, POS transactions, and mobile payments as measures 
of electronic banking with return on equity as a measure of banks’ profitability. 
The findings revealed that ATM transactions have a negative effect on return on 
equity of DMBs. While both POS and mobile payment has a positive impact on 
return on equity of DMBs in Nigeria. 

However, Akwam and Yua (2021) conducted research on effects of e-money 
products on the financial performance of some commercial banks in Nigeria us-
ing volume of POS, mobile payments and ATM transactions as proxies of finan-
cial products and return on assets, return on equity and earning per share as 
proxies of banks performance. A time series annual data from 2005-2019 of mo-
bile payment, POS and ATM were employed to determined their impact on 
ROA, ROE and earnings per share, respectively. The findings revealed that Mo-
bile payment and POS have significant positive effect on ROA and ROE, respec-
tively. Also, ATM transactions have significant positive effect on earnings per 
share. 

The above results corroborated with the findings of Muotolu and Nwadialor 
(2019) in their studies on cashless policy in Nigeria and its impact on the finan-
cial performance of commercial banks, using volumes of ATM, POS, internet 
payment, NEFT and NIP as proxies of cashless policy, and return on asset as 
proxy of bank performance. The research work adopts a panel data from 14 
banks ranging from 2012 to 2017, which were analyzed using descriptive statis-
tic, multicollinearity test, correlation testing, and heteroscedasticity testing. The 
findings indicated that volume of ATM transactions has significant positive im-
pact on ROA of banks in Nigeria, however, Volume POS, internet, NEFT and 
NIP have insignificant positive impact on ROA of banks in Nigeria.  

From the findings of the above empirical studies on the impact of payments 
system innovations on the performance of commercial banks, the results are in-
consistent and in some cases contradictory, due largely to inadequate data and 
the methodology adopted. Therefore, this study seeks to investigate the effect of 
payments system innovations on the financial performance of commercial banks 
in Nigeria using quarterly data from Q1 2007 to Q4 2020 obtained from eco-
nomic reports and statistical bulletin of central bank of Nigeria. 

3. Methodology 

The present study has chosen to conduct this research according to the postposi-
tivist philosophy advocated “from the work of nineteenth century writers such as 
Comte, Mill, Durkheim, Newton and most recently from the effort of Phillips 
and Burbules (2000)”, who beliefs that causes determine effect or outcome, 
Thus, the problem studies by postpositivist reflect the need to identify and asses 
the cause that influence outcomes (Mertens, 2019; Creswell & Creswell, 2018). 
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This study is driven by the ontological assumptions that empirical reality is 
objective and is external to the subject. This is in ten den with the view of 
Ahrens and Chapman (2006), who emphasizes that ontological stance assumes 
the existence of an objective reality. It is also, in line with epistemological as-
sumption that phenomena “can be studied through objective categories and ve-
rified by empirical scientific method” (Ahrens & Chapman, 2006). 

Ex post factor research design has been adopted for the study. According to 
Kerlinger (1986), this design is a kind in which the independent variable or va-
riables have already occurred where the researcher begins the observation of a 
dependent variable or variables and then studied the independent variables in 
reconsideration for their possible relation to and effects on the dependent va-
riables. So ex-post factor design is appropriate for collecting and summarizing 
the data in the study and seeks to explore the relationship between the indepen-
dent variables of payments system innovations proxied by RTGS transactions, 
mobile payments, POS transactions and internet payment with dependent variable 
of financial performance of commercial banks proxied by return on asset and con-
trol variable of banking system credit to the economy. The population of the study 
comprises all the 24 commercial banks operating in Nigeria at End-December, 
2020. A convenient sampling technique was adopted, in which case the contri-
bution of all commercial banks from 2007-2020 were taken into consideration. 

3.1. Method of Data Analysis 

The explanatory descriptive analysis was carried out using descriptive statistical 
tools such as mean, median, standard deviation, skewness, etc. Jarque-Bera me-
thod was used to test the normality of the data. In testing stationarity, Aug-
mented Dickey Fuller (ADF) test was employed to detect presence of unit root in 
the data, also chow breakpoint test and Bai-Perron multiple breakpoint were 
used to test for single and multiple structural break, respectively. The Au-
to-Regressive Distributed Lags (ARDL) bounds approach to co-integration was 
adopted on quarterly time-series data from Q1 2007 to Q4 2020 to test the causal 
relationship between payments system innovations and financial performance of 
commercial banks in Nigeria. 

3.2. Model of Specification 

The study adopts Ibrahim and Mohammed (2020), specifying a model of Au-
to-Regressive Distributed Lags (ARDL) bounds approach to cointegration in 
measuring the effect of Payment System Technology (PST) on Performance of 
Commercial Banks (PCB). Therefore, the model is given as: 

( ) ( ) ( ) ( )
( ) ( ) ( )

( ) ( ) ( )
( ) ( ) ( )

01 11 1 21 1 1 10

2 1 31 1 3 10 0

41 1 4 1 51 10

5 1 61 1 6 10 0
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q q
i t t i ti i
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q q
i t t i t iti i
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where αij and βij are the coefficients measuring the impact of each payments sys-
tem technology on ROA. Also, ROAt denotes return on asset at time t, RTGSt 
Real-Time Gross Settlement transactions at t, VMPt volume of mobile payment 
at time t, POSt point of sale transaction at time t, VIPt Volume of internet pay-
ment at time t and BSCt banking system credit at time t. 

3.3. Descriptive Statistics  

The summary of the statistical results in Table 1 below, indicated that the mean 
Return on Asset (ROA) is 0.02 with standard deviation of 0.02, the ROA ranges 
from −0.09 to 0.07. The highest ROA was observed at the second, third and 
fourth quarter of year 2007 respectively, while the lowest ROA was recorded at 
fourth quarter of the year 2009. Both variables follow normal distribution with 
non-significant Jarque-Bera value. Also, the Kurtosis of the variables fell within 
benchmark of 3 for standard normal distribution. The lower the value, the flatter 
the peak. 

Unit Root Test 
The original data of ROA and volume of internet payments was stationary at 
level with p value of Augmented Dickey Fuller (ADF) which is less than level of 
significant. The variation in the series is constant at level. Integrated of order 
zero I(0). While other variable were integrated at order I(0).  
 

 T-Statistic P-value Integrated order 

ROA −3.95 0.003 I(0) 

RTGS −8.21 <0.0001 I(1) 

MOBILE −10.31 <0.0001 I(1) 

POS −9.23 <0.0001 I(1) 

INTERNET −4.50 0.0006 I(0) 

BSC −7.03 <0.0001 I(1) 

3.4. Bound Test  

The Bounds test check if the null hypothesis of no long-run relationship exists. 
Table 2 below shows the result for the ROA model that Bounds test is significant 
due to high value of the F-statistic (6.44) which indicates that long run relation-
ship do exist. 

3.5. Long Run Relationship 

The long run relationship shows in the Table 3 below depicts that a unit increase 
in mobile payments will bring a corresponding increase of 1.016 percent in ROA 
at long run and significant. Also, volume of Point-of-Sale (POS) transactions 
and internet payment will increase ROA by 1.025 and 1.1 percent, respectively 
and were significant. Banking system credit has positive impact on ROA at the 
long run but not significant at 0.05 level. This result implies that mobile pay-
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ment, volume of Point-of-Sale (POS) transactions and volume of internet pay-
ment have significant effects on Return on Assets of commercial banks in Nige-
ria. 
 
Table 1. Descriptive statistics. 

 ROA LRTG LMOB LPOS LIN LBSC 

Mean 0.02 11.54311 14.98246 15.03969 14.64464 16.38624 

Median 0.02 11.69152 15.44284 15.20373 13.92450 16.56119 

Maximum −0.09 12.73616 18.88708 19.18545 21.52412 17.56629 

Minimum 0.07 9.502039 11.15781 10.93594 11.87440 13.19991 

Std. Dev. 0.02 0.950208 2.178141 2.510639 2.314522 0.941491 

Skewness 0.594 −0.57 0.011362 0.124954 1.549112 −0.30 

Kurtosis 3.14 2.159959 1.855176 1.616156 5.043369 2.727758 

 
Table 2. ARDL bound test. 

ARDL Bounds Test 

Date: 11/17/21 Time: 11:36 

Sample: 2008Q1 2020Q4 

Included observations: 52 

Null Hypothesis: No long-run relationships exist 

Test Statistic Value k 

F-statistic 6.439947 5 

Critical Value Bounds 

Significance I0 Bound I1 Bound 

10% 2.26 3.35 

5% 2.62 3.79 

2.5% 2.96 4.18 

1% 3.41 4.68 

 
Table 3. Long run relationship model. 

Long Run Coefficients 

Variable Coefficient Std. Error t-Statistic Prob. 

LRTG −0.000103 0.007113 −0.014548 0.9885 

LINT 0.095966 0.031894 3.008862 0.0046 

LMOB 0.015580 0.004116 3.789413 0.0014 

LPOS 0.024353 0.007056 3.436881 0.0031 

LBA 0.012695 0.022142 0.573365 0.5702 

C −0.176167 0.256781 −0.686060 0.4973 
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3.6. Error Correction Model 

From Table 4 below the ECM coefficient is the CointEq(−1) form the ECM ta-
ble. The term, CointEq(−1), is −0.714 and highly significant (p < 0.0001). the 
negative value indicates long run convergence among the variables in the model 
and previous error will be corrected in the current period with the speed of ad-
justment of 71%. The result shows that mobile payments and POS are significant 
at the long run. 

3.7. Autocorrelation and Heteroscedasticity 

Table 5 below shows autocorrelation or residual serial correlation using Breusch- 
Godfrey serial correlation Lagrange Multiplier (LM) test was not significant 
which implies that, there was no serial correlation in the residuals of the model. 
Also, Heteroscedasticity of the residual using Breusch-Pagan-Godfrey test was 
not significant which implies that, the variance of the residuals is homoscedas-
ticity. 
 
Table 4. Error correction model. 

ARDL Cointegrating And Long Run Form 

Dependent Variable: NROA 

Selected Model: ARDL(1, 0, 0, 4, 3, 4) 

Date: 11/17/21 Time: 11:39 

Sample: 2007Q1 2020Q4 

Included observations: 52 

Cointegrating Form 

Variable Coefficient Std. Error t-Statistic Prob. 

D(LRTG) −0.000074 0.005074 −0.014563 0.9885 

D(LINT) −0.001694 0.002758 −0.614264 0.5431 

D(LMOB) 0.005500 0.007636 0.720340 0.4762 

D(LMOB(−1)) 0.027290 0.010985 2.484425 0.0181 

D(LMOB(−2)) −0.021221 0.010100 −2.101181 0.0431 

D(LMOB(−3)) 0.010000 0.005563 1.797669 0.0811 

D(LPOS) −0.010141 0.009633 −1.052750 0.2999 

D(LPOS(−1)) −0.032104 0.011509 −2.789413 0.0086 

D(LPOS(−2)) 0.018114 0.009341 1.939094 0.0608 

D(LBA) −0.034389 0.036396 −0.944856 0.3514 

D(LBA(−1)) −0.083037 0.044759 −1.855189 0.0723 

D(LBA(−2)) −0.060638 0.043385 −1.397674 0.1713 

D(LBA(−3)) 0.076393 0.024755 3.086025 0.0040 

CointEq(−1) −0.714129 0.153003 −4.667429 0.0000 
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Table 5. Breusch-Godfrey serial correlation LM test and heteroscedasticity test: Breusch- 
Pagan-Godfrey: 

F-statistic 0.163735 Prob. F(2.32) 0.8495 

Obs*R-squared 0.370343 Prob. Chi-Square(2) 0.8310 

F-statistic 1.603725 Prob. F(17.34) 0.1181 

Obs*R-squared 23.14097 Prob. Chi-Square(17) 0.1447 

Scaled explained SS 21.62019 Prob. Chi-Square(17) 0.1998 

3.8. Normality Test 

The descriptive statistics of the residual below shows that the mean is close to 
zero and standard deviation of 0.269, the kurtosis of 3.08 and coefficient of 
skewness is −0.42. The Jarque-Bera test statistic indicates that the residual is 
normally distributed. 

 

 

4. Interpretation of Results 

The results of the finding of the null hypothesis one as indicted in the ARDL 
bound test Table 2 and long run relationship Table 3 above indicated that in the 
long run volume of real-time gross settlement transactions has negative impact 
on return on assets of the commercial bank in Nigeria, hence the null hypothesis 
that volume of RTGS transactions has no significant impact on return on assets 
of commercial banks in Nigeria cannot be rejected. This collaborates with the 
findings of Vijayalakshmi and Jayalakshmi (2019) that RTGS has negative im-
pact with operating profit of some selected banks in India. However, it is in con-
trast to the findings of Muhoro and Mungai, 2018; Boateng and Nagaraju, (2020) 
that RTGS has positive and significant impact on the return on assets of com-
mercial banks.  

The finding of the null hypothesis two that volume of mobile payment has no 
significant impact on return on assets of commercial banks in Nigeria was also 
rejected based on the findings of this study as indicated in the bound test Table 
2 and long run relationship model Table 3 that long run relationship do exist 
and that mobile payment have significant positive effect on return of assets of 
commercial banks in Nigeria. This finding corroborated with the findings of 
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Muia (2017); Mahboub (2018); Adaramola and Kolapo (2019); Akwam and Yua 
(2021) that mobile payment has significant impact on return on assets of banks, 
However, Vijayalakshmi and Jayalakshmi (2019); Boateng and Nagaraju, (2020) 
indicated significant negative impact of mobile payments on return of assets of 
bank in their studies.  

Similarly, the findings of hypothesis three as represented in bound test Table 
2 and long relationship model Table 3 indicated that volume of Point-of-Sale 
(POS) transactions has significant positive impact at the long run. Therefore, 
null hypothesis is rejected. This finding is corroborated by the findings of Akhi-
sar et al. (2015); Zu et al. (2019). However, the findings of Abaenewe et al. 
(2013); Valahzaghard and Bilandi (2014) were in contrast to this finding as the 
results of their studies indicated that POS have insignificant effect on return of 
assets of banks.  

The results of the findings of hypothesis four as indicated by the ARDL bound 
test Table 2 and long run relationship model Table 3, indicated that volume of 
internet have significant impact on return of assets of bank, thus the null hy-
pothesis that volume of internet payment has no significant effect on return on 
assets of commercial banks in Nigeris is rejected. This finding was in conformity 
with the findings of Muia (2017); Zu et al. (2019) that internet payment has sig-
nificant effect on return on assets of banks and in disagreement with the finding 
of Muotolu and Nwadialor (2019) that volume of internet payment has no sig-
nificant effect on return of assets of banks. 

5. Conclusion 

This study investigated the effect of payments system innovations on financial 
performance of commercial banks in Nigeria. To achieve this objective, specifi-
cally, it assessed the effect of the volumes of RTGS, mobile payment, POS trans-
actions and internet payment on return on assets of commercial banks in Nige-
ria. The results indicated that mobile payment, POS transactions and internet 
payment have positive significant impact on return on assets of commercial 
banks in Nigeria, while RTGS has negative impact. Therefore, based on these 
findings it can be concluded that payments system innovations have significant 
effect on the financial performance of commercial banks in Nigeria. 

Based on the findings, this study recommended the need for the commercial 
banks in Nigeria to increase massive mass media enlightenment campaigns on 
all payments system innovations/initiatives, in ten dam with the position that 
increase consumer’s patronage of payments system technology with increasing 
the financial performance of commercial banks in Nigeria. There is also the need 
for the commercial banks in collaboration with central bank of Nigeria to estab-
lish reliable payments system dispute arbitration framework, as that will increase 
public confidence on the use of the payments system channels, hence increase in 
financial performance of banks. Also, there is the need for government, corpo-
rate organizations, commercial banks in particular, as a matter of necessity pro-
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vide affordable critical infrastructure such as power, access to internet, to en-
hance performance service delivery to all cities and towns in Nigeria as this will 
increase consumer’s patronage of mobile payment, particularly the unbanked 
populace in the villages which would ultimately increase financial inclusion. 
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