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ABSTRACT 

The study examined the relationship between selected financial inclusion/technology variables 

and banks’ performance in Nigeria for the period of ten years with specific objective of determining the 

extent to which financial inclusion/technology has deepened the performance of banks in Nigeria. The 

study relied on Point of Sales (POS) Transactions, Automated Teller Machine (ATM) Transaction, 

Mobile Bank Payment (MBP) Transactions and Bank liquidity (BLQ) as control variable. Return-on-

Asset (ROA) was proxied for bank performance. Semi-annual data were sourced from the Central Bank 

of Nigeria (CBN) statistical bulletin for the period 2009 to 2019. The study employed the Autoregressive 

Distributed Lag (ARDL) modelling technique. Empirical results from the study revealed that financial 

technology variables (POS, ATM) had positive effect on bank performance in the long-run. While 

mobile banking payment (MBP) has negative and significant effect on bank performance, POS was 

significant, ATM was not significant in the long-run. In the short-run, empirical result showed that 

financial technology was highly significant in determining bank performance in Nigeria. The study 

therefore recommends that the Central Bank of Nigeria (CBN) should put in place policies that drive 

http://www.worldscientificnews.com/
mailto:henryyua@gmail.com
mailto:drdancrossogohi1980@gmail.com
mailto:eporokaja@mail.com


World Scientific News 175 (2023) 37-52 

 

 

-38- 

financial inclusion through banks products and services that are digitally enhanced, hence, providing 

high returns on investment. 
 

Keywords: Financial inclusion, financial technology, bank performance, automated teller machine, 

mobile payment 

 

 

 

1.  INTRODUCTION 

 

Since the emergence of Maya declaration for sustainable financial inclusion in 2011, 

developing and emerging economies introduced measures to reduce the number of the 

financially excluded in their various countries, Nigeria inclusive. Financial inclusion is a means 

where individuals and businesses have access to useful and affordable financial products and 

services that meet their needs (transactions, payments, savings, credit and insurance) delivered 

in a responsible and sustainable manner, [5]. Financial inclusion has become an obvious 

strategy for enhanced inclusion of the unbanked into the formal financial activities and is 

considered to be critical for achieving financial stability and prosperity for all. This 

understanding has elicited the main motivation for the adoption of policies and actions directed 

at facilitating global financial inclusion as a way of encouraging world economic growth. 

However, achievement of a permeating financial inclusion has been a universal challenge with 

as much as 31% (1.7 billion) of adults worldwide unbanked and nearly half of the unbanked 

adult are from seven developing economies of Nigeria, China, India, Mexico, Bangladesh, 

Pakistan and Indonesia [6, 9].  

Thus, the Central Bank of Nigeria in its National Financial Inclusion Strategy of 2018 

targeted to reduce the proportion of adult Nigerian’s that are financially excluded from 46.3% 

in 2010 to 20% in 2020 through improving access to financial products (Payments, Lending, 

Savings and Insurance) and channels (Bank branches, MFB Branches, POS, ATM, Mobile 

Money/Agency Banking). Banks deployment of its products/services and increased branch 

network to the unbanked and under-banked environment, provides the platform and delivery 

channel in the areas of savings, payments, credit amongst others. The introduction of this 

activities and instruments of the banks to the financially excluded and its acceptance, reduces 

the number of the financially excluded adults and increases banks’ customer base, deposit 

mobilisation, loan-deposit-ratio, etc. Hence, the total loans and advances upsurge of 13.42% 

increase in 2019 of Deposit Money Banks (DMBs) was attributed to financial inclusion policy 

of the Central Bank of Nigeria [2]. This call for a closer look at the financial inclusion in Nigeria 

vis-a-vis banks’ performance and the role of financial technology. 

Studies have examined financial inclusion looking at the level of its influence on MSMEs 

financing, some considered financial innovation and performance of deposit money banks in 

Nigeria and other countries. Other studies focused on level of internet penetration and its 

influence on financial inclusion. None of the study reviewed examine the nexus between 

financial inclusion and banks’ performance in Nigeria: the role of financial technology. 

The advent of financial technology (Fin-Tech) companies has witnessed the deployment 

of innovative tools and products in the provision of a wide range of financial services to 

customers hitherto exclusive to traditional banks. This has not only broadened but also 

improved access to financial services by the banked, under-banked, and unbanked customers. 

In disrupting the financial service space,  
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Fin-Techs leverage technological tools such as machine learning, big data, block-chain, 

cloud computing, artificial intelligence, cryptography, smart contracts, and mobile internet in 

delivering financial products and services to users at cheaper, faster, efficient, and convenient 

platforms . 

Fin-Tech involves the deployment of internet-based digital technologies in the provision 

of financial services that result in new business models, applications, processes, or products in 

financial markets [1]. Fin-Tech services cut across digital investments, digital currency, digital 

invoicing and payments, crowd funding, digital lending, digital insurance, digital leasing, cash 

management, digital factoring, digital financial advices, amongst others, [10]. This has 

informed the decision of traditional banks to adopt and leverage on Fin-Tech as a strategy for 

the achievement of efficiency in service delivery, productivity and creation of more value for 

owners’ of the banks. Also, Fin-Tech innovations drives financial inclusion through unlocking 

of the financial services value chain of the banks from the urban to rural areas. The emergencies 

of Fin-Techs have provided various central banks with the platform to leverage technology in 

achieving their financial inclusion targets. [3] posits that through the use of smartphones and 

other electronic devices, the country achieved 60% financial inclusion rate at the end of 2020.   

Fin-Tech, has in no small measure improved the inclusion of the unbanked adults in the 

formal economic activities of the Nigeria’s financial sector, through leveraging of banks on 

technological innovations and technological driven branches to the rural areas. The Nigeria 

financial system has witness growth of digital innovations, especially the investments in Fin-

Tech start-ups, which a number of them are owned by Nigerian banks. Accordingly, [3] states 

that there are about 200 Fin-Techs in operation in Nigeria, generating about $560 million in 

investments between 2017 and 2020 and a growth of smartphone penetration from 11 million 

in 2014 to 23.3 million in 2019. Fin-Techs have no doubt disrupted the traditional method of 

providing banking products and services to customers of banks, hence, their critical role in 

achieving financial inclusion targets cannot be overemphasised. This prompted us to examine 

the extent of the role of Fin-Tech in financial inclusion and banks’ performance in Nigeria.  

The objectives of the study were to examine the relationship between selected financial 

inclusion/technology variables (aggregate mobile payment, point of sales and automated teller 

machine) and banks’ performance, proxied by Returns on Assets. Hence, to determine the extent 

to which financial technology influenced on financial inclusion through banks in Nigeria.  

The rest of the paper is organised as follows: section two contains literature review; 

research methodology in section three; section four and five covers results/discussions and 

conclusion/recommendations respectively. 

 

 

2.  LITERATURE REVIEW 

2. 1. Theoretical Review 

Several theories have been used to explain relationship between financial inclusion, 

financial technology and its influence on the performance of financial institutions such as: 

Diffusion of Innovation Theory (DIT); Vulnerable Group Theory & Collaborative Intervention 

Group Theory; Theory of Financial Innovations; Task Technology Fit Theory (TTF); Theory 

of Financial Intermediation; Frugal Theory of Innovation and Chistensen’s theory of disruptive 

innovation. However, this study is anchored on Diffusion of Innovation Theory (DIT) and 

Vulnerable Group Theory/Collaborative Intervention Group Theory.  
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2. 1. 1. Diffusion of Innovation Theory (DIT) 

This study is anchored on the Diffusion of Innovation Theory (DIT) which seeks 

explanation on why, how, and at what rate new ideas gets acceptance, the processes and speed 

at which such technology spread. [7] define diffusion as the process by which an innovation is 

communicated through certain channels over time among the members of a social system and 

innovation as an idea, practice, or object perceived as new by an individual or other unit of 

adoption. Further, he proposed four fundamentals of diffusion of innovations to include 

innovations, communication channels, social system and relative advantage. He posits that 

innovations is an idea, practice, or object perceived as novel by an individual or group of 

individuals that has the potency to trigger social change while communication channel(s) is the 

process that takes messages from one end to another.  He describes timer as the period that it 

takes individuals to adopt to new ideas in a society while social system constitutes classes of 

constituents which makes the society like social cultural organisations, institutions, religious 

bodies amongst others. 

Also, [25] and Rogers suggests that the diffusion of innovation theory explains the factors 

that drive the adoption of technology such as relative advantage, trialability, observability, 

complexity, and compatibility.  He postulates that relative advantage drives perceived value 

and the novelty of idea it will bring to operators when compare to what is presently obtainable. 

This should exhibit capacity of improvement to individual’s life in way(s) of doing things 

differently. [24], and  Rogers defines trialability as the readiness of operators to put to use Fin-

Tech innovations such as Point of Sale (POS) and confirms the extent to which someone will 

be willing to use for the time banking innovation introduced. 

[7] as well as Rogers states that observability involves having the knowledge of the results 

of the performance of innovations after making an attempt to use them which can be a driving 

force for an individual to accept it or not to while complexity is activities of innovation that 

should trigger ease, speed, etc of usage, hence, the adoptability of any innovation is a function 

of ease of usage because if it is hard to use, it is very likely that operators will ignore such an 

innovation. He concluded that compatibility indicates the level at which innovation matches 

with an individual way of life and should not cause a major shift from their conservative way 

of living and be cost effective. 

Financial technology could be trace back to the work of Rogers in his book “Diffusion of 

Innovation” in which the clarification of the theory of how innovations and ideas spread across 

the human race was given.  Therefore, in examining the relationship between financial 

technology, financial inclusion and banks’ performance in Nigeria, diffusion of innovation 

theory suffices. Hence, the bed rock of the theory is on how novel ideas could be adopted for 

optimal performance. 

 

2. 1. 2. Vulnerable Group Theory and Collaborative Intervention Group Theory 

The Vulnerable Group Theory/Collaborative Intervention Group Theory of Financial 

Inclusion was propounded by [20]. Vulnerable group theory of financial inclusion reasoned that 

financial inclusion activities in an economy should be targeted at the vulnerable population of 

community such as the poor and other classes of vulnerable people who suffer the most from 

non-access to formal economic activities. The implication of theory is that it identifies some 

members of the population to be vulnerable, and suggest that financial inclusion efforts should 

be targeted at such in the society. Collaborative intervention theory on the other hand is a 
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financial inclusion delivery theory which posits that financial inclusion can be achieved through 

collaborative intervention from numerous stakeholders. The theory suggests that concerted 

efforts from stakeholders is needed to bring the excluded population into the formal financial 

sector.  

 

2. 2. Empirical Review 

Substantial body of empirical research has examined financial inclusion and financial 

technology as it related to economic growth and development in Nigeria. Using different 

statistical methods and data applied have found diverse results and effect across different 

economies. For instance [21] examined financial inclusion in Nigeria: determinants, challenges 

and achievements (2011-2017) he found that people with at least a secondary education and 

unemployed people had higher levels of debit card ownership, higher levels of account 

ownership of any type, and higher levels of account ownership in a financial institution. 

Borrowings from family or friends decreased during the period. The level of savings and 

borrowings was higher for adults with at least secondary education while the level of savings, 

through savings club or persons outside the family, decreased among females, poor people and 

among people with primary education. Credit card ownership were low among unemployed 

people while credit card ownership was much higher among employed people; the richest 

people were among those with at least a secondary education. Finally, borrowings and savings 

using family, friends or saving clubs significantly contributed to economic growth than 

borrowings and savings through financial institutions. 

[11] investigated financial innovation and performance of deposit money banks in 

Nigeria, the result of the study indicates that automated teller machine, mobile banking and 

point of sales have positive and significant effect on return on asset while internet banking has 

negative and insignificant effect on return on asset. The study thus concludes that financial 

innovation has positive effect on the profitability of commercial banks in Nigeria and have 

enhance the return on asset of the commercial banks in Nigeria.  

[22] evaluated loans and loan loss provisions in their banking sectors. The fixed effect 

panel regression methodology was used to analyse the effect of financial inclusion on bank non-

performing loans and loan loss provisions. Using data from 48 countries, they found that greater 

formal account ownership is associated with high non-performing loans. Bank loan loss 

provisions are fewer in countries that have high levels of financial inclusion only when financial 

inclusion is achieved through the combined use of formal account ownership, bank branch 

supply and ATM supply. Also, non-performing loans are fewer in countries that experience 

economic boom and high levels of financial inclusion. 

[2] examined the effect of financial innovation on the profitability of deposit money banks 

in Nigeria. the general purpose of the study was to examine the effect of financial innovation 

on the profitability while the specific objectives was to examine the effect of automated teller 

machine, electronic fund transfer, internet banking, mobile banking and investment on 

information communication technology on return on equity of deposit money banks. The study 

formulated four hypotheses and used panel data regression to analyze the secondary data 

extracted from the annual reports and accounts of the fourteen firms for the period 2009 to 

2017. Return on equity was the dependent variables while automated teller machine, electronic 

fund transfer, internet banking, mobile banking and investment on information communication 

technology on return were the independent variables. Findings of the study revealed that 

automated teller machine and electronic fund transfer have negative relationship with return on 
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equity while internet banking, mobile banking and investment on information communication 

technology have positive relationship with return on equity. 

[4] examine developments, innovations and new financing windows available to MSMEs 

viz-a-viz financial technology that is capable of enhancing the goal of financial inclusion as a 

strategic tool of achieving sustainable development in the MSMEs sector in Nigeria. They 

classify the methodologies and approaches the researchers have adopted to predict the impact 

of financial technology on financial inclusion in respect to MSMEs financing in the south west 

states of Nigeria. They notice that MSMEs financing has the potential to be the fourth largest 

sector to be disrupted by financial technology in the next five years after consumer banking, 

payments and investment/wealth management in the financial sector. They identify that 

financial institutions need to collaborate and capitalize on the financial technology ecosystems 

by leveraging on artificial intelligence, big data, data analytics and MSMEs friendly 

applications in effectively lending to MSMEs sector. They observe that financial technology 

has the potential to drive financial inclusion, with high internet, electricity and mobile phone 

penetration more states will achieve the 20% financial exclusion target faster by the year 2020.  

[12] examined fintech and financial inclusion focusing on four identified drivers of 

technology, legislation, accessibility and female empowerment in the two developing regions 

of Sub-Saharan Africa as well as the Middle East and North Africa in order to see how these 

drivers influence the financial inclusion process through fintech innovation. The results show 

that the female empowerment level in a region is most crucial to fintech financial inclusion, but 

that overall, the drivers need to be considered as an ecosystem rather than individually, as they 

mutually affect each other.  

[20] examined the influence of new products development on profitability of deposit 

money banks in Nigeria. They also assessed the influence of new products development on 

customers’ satisfaction and patronage. The study reviewed banks new products in existence and 

how they could be judiciously channelled in order to enhance earnings capacity of banks in 

Nigeria. The study was undertaken using a total of one hundred and fifty (n=150) bank 

managers and customers of the five selected banks out of which one hundred and ninety (190) 

were properly filled, returned and accordingly analysed using regression analysis. The result of 

the study showed that there was a significant influence of new products development on bank 

profitability and customers’ satisfaction with increased patronage and deposit base. The study 

concluded that profit should not only be seen as an overriding motive in formulating new 

products development strategy but based upon customers’ satisfaction with potential long run 

profitability and overall financial performance. 

[24] examines the nexus between financial inclusion and financial innovation while 

incorporating financial development and remittance inflows in the case of six South Asian 

countries-Bangladesh, India, Pakistan, Nepal, Bhutan, and Srilanka-by employing the panel 

autoregressive distributed lagged model under a linear and nonlinear framework using monthly 

data over the period 1990M1–2018M12. Further, a Granger-causality test with System GMM 

specification was performed for assessing directional causality. The study findings from Panel 

ARDL confirmed the positive association between financial innovation and financial inclusion, 

which was observed both in the long run and short-run. Considering the nonlinearity in the 

estimation, the standard Wald test confirms the existence of an asymmetric relationship both in 

the short-run and in long run horizon regarding causality test results. The study findings support 

the feedback hypothesis that the presence of bidirectional causality between the financial 

innovation and financial inclusion is both in the short-run and long run. 
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[13] examine the causal linkages between financial development, financial inclusion, 

trade openness, foreign direct investment and economic growth in Nigeria from 1970 to 2018. 

Moreover, this study employed Ng Perron, Zivot Andrew unit root test; Gregory and Hansen 

cointegration test; and non-Granger causality Toda and Yamamoto test. However, the results 

revealed that all the variables were stationary and cointegrated in the long run. Similarly, the 

result showed one-way causal relationship from financial inclusion to economic growth, and 

two-way causal relationship between financial development and economic growth. However, 

there is no causal relationship between trade openness and economic growth. Therefore, the 

study concludes that financial development and financial inclusion is an important determinant 

of economic growth. Thus, the impact on growth is even more pronounced when more people 

have access to formal financial services.  

[19] examine the influencing factors to commercial banks profitability in Nigeria. This is 

necessary given the economic importance of banks in the growth of the National economy. 

Related literatures were reviewed in the course of the study. The study data were mainly of 

secondary sources whereas, time series approach was adopted in the methodology to analyse 

the data sourced. Analysis of the data revealed that liquidity, asset quality, management 

efficiency, bank size and monetary policy rate among others were the major factors militating 

or influences commercial banks profitability. They concluded that, banks profitability is 

determined by internal and external variables category.  

[14] evaluated financial inclusion innovations and financial performance of commercial 

banks in Kenya, the study was based on the fact that there is ground to cover in expanding 

access to financial services, given that about 25% of the population remains totally excluded 

and financial services touch points which were located away from areas of high poverty levels, 

with 69% of all financial access touch points being located in areas with the least likelihood of 

poverty. The threat posed by cybercrime to individuals, banks and other online financial service 

providers is real and serious hence the need for the study. The target population of the study 

was 42 commercial banks licensed in Kenya by 2010. The study used time series data from 

central bank of Kenya (CBK) and Kenya bankers’ association (KBA) annual bank supervisory 

reports (2010 -2016). Through multiple regressions and correlation analysis, the study found 

that there is a strong positive relationship between financial inclusion strategies and financial 

performance. 

[17] investigated the nexus between internet penetration and financial inclusion in Nigeria, 

Frequencies, percentages and tables were used to present data while obtained data was tested 

for empirical evidence using Two-staged regression analysis in E-views 10. He found that 

internet penetration has significant impact on financial inclusion in Nigeria within the period 

under review. It was recommended that there is need for the adoption of highly internet based 

transactional policies that will ensure that the financially excluded is reached easily. 

[1] examined effect of digitalization on the performance of commercial banks in Nigeria, 

adopting the purposive method and simple random sampling selecting 370 non-managerial 

employees from a commercial bank. A self-structured questionnaire was used as the major 

instrument for data collection and was analysed using SPSS version 25. From the result, it was 

discovered that there was a mild significant and positive relationship between the digitalization 

process and commercial bank performance (r = 0.114; p< .05). Also, there is a positive 

significant relationship between product innovation and performance of commercial banks in 

Nigeria (r = 0.186; p< 0.001).  
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3.  METHODOLOGY 

3. 1. Research Methodology 

The research design adopted in this study falls within the paradigm of an Ex-post facto 

design type which describes the financial inclusion/technology variables employed by Nigerian 

banks between 2009 and 2019 and banks’ performance (Return on Assets, ROA) to ascertain their 

trend and pattern over the period. The study covers all the 21 deposit money banks that 

constituted the Nigerian banking system but only from 2009 to 2019. Also, since it is not 

possible due to paucity of data to execute review of all the financial inclusion/technology 

variables that have adopted by Nigerian banks, the study is restricted to the financial 

inclusion/technology variables of volumes of aggregate mobile payment (MBP), point of sales 

(POS) and automated teller machine (ATM) from 2009 to 2019. Although, financial technology 

instruments are used on a daily basis, but in order not to run into heteroskasticity problem in 

our model parameter estimation, this study will use semi-annual data sets. 

  

3. 2. Model Specification 

In determining the link between financial inclusion/technology variables and banks’ 

performance, this section specifies an appropriate model for the analysis. The financial 

inclusion/technology variables are the explanatory variables and on the right-hand side, while 

bank performance (proxied by ROA) represent dependent variable and on the left-hand side.  

The functional relationship of the empirical model is specified with bank liquidity as control 

variable as follows: 

 

ROA = 𝑓(lnATM, lnPOS, lnMBP, lnBLQ) … … … … … … … … … … … … … … … . (3.1) 

 

The above equation is expanded and operationalized for the purpose of estimation into 

the following equation: 

 

ROA = α + β1lnATM + β2lnPOS + β3lnMBP + β4 lnBLQ + μ … … … … … … (3.2) 

 

Equation 3.2 shows a regression model which seek to explain the relationship between 

financial inclusion/technology variables and bank performance. 

where, 

ROA  - Bank performance (proxied with ROA) 

lnATM - natural logarithm of ATM transactions 

lnPOS  - natural logarithm of POS transactions   

lnMBP  - natural logarithm of mobile bank payment transactions 

lnBLQ  - natural logarithm of bank liquidity (proxied by the ratio of liquid assets to  

                          liquid liabilities) 

α  - Intercept of the model 

β1 - β4  - Coefficient of variables 

µ  - represents the residual. 
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3. 3. Method of Data Analysis 

The study adopted the Autoregressive Distributed Lag (ARDL) approach [23] developed 

a flexible model for the test of cointegration known as the bounds testing technique or the 

Autoregressive Distributed Lag (ARDL) approach based on three validations: first, the 

use of the ARDL model for the estimation of level relationships; second, the bounds test allows 

a mixture of I(1) and I(0) variables as regressors; and third, this technique is suitable for small 

or finite sample size [23]. The bounds testing approach involves estimating the following 

equation as postulated by [16]: 

 

∆𝑅𝑂𝐴𝑡 =  𝛼0 + 𝛼1𝑅𝑂𝐴𝑡−𝑖 + 𝛼2𝑙𝑛𝐴𝑇𝑀𝑡−𝑖 + 𝛼3𝑙𝑛𝑃𝑂𝑆𝑡−𝑖 + 𝛼4𝑙𝑛𝑀𝐵𝑃𝑡−𝑖 + 𝛼5𝑙𝑛𝐵𝐿𝑄𝑡−𝑖

+ ∑ 𝛽𝑖∆

𝑎

𝑖=1

𝑅𝑂𝐴𝑡−𝑖 + ∑ 𝜕𝑗∆

𝑏

𝑗

𝑙𝑛𝐴𝑇𝑀𝑡−𝑗 + ∑ 𝜑𝑘∆

𝑐

𝑘

𝑙𝑛𝑃𝑂𝑆𝑡−𝑘

+ ∑ 𝜃𝑙∆

𝑑

𝑙

𝑙𝑛𝑀𝐵𝑃𝑡−𝑙 + ∑ 𝜋𝑚∆

𝑒

𝑚

𝑙𝑛𝐵𝐿𝑄𝑡−𝑚 + 𝜇𝑡 … … … … … … . … … . … (3.3) 

 

After estimating and obtaining the presence of long-run relationship from (3.3), [23] 

advocated that we obtain the short-run dynamic parameters by estimating an ARDL error 

correction model associated with the long-run estimates. This is specified as follows: 

 

∆𝑅𝑂𝐴𝑡 =  𝛼0 + ∑ 𝛽𝑖∆

𝑎

𝑖=1

𝑅𝑂𝐴𝑡−𝑖 + ∑ 𝜕𝑗∆

𝑏

𝑗

𝑙𝑛𝐴𝑇𝑀𝑡−𝑗 + ∑ 𝜑𝑘∆

𝑐

𝑘

𝑙𝑛𝑃𝑂𝑆𝑡−𝑘

+ ∑ 𝜃𝑙∆

𝑑

𝑙

𝑙𝑛𝑀𝐵𝑃𝑡−𝑙 + ∑ 𝜋𝑚∆

𝑒

𝑚

𝑙𝑛𝐵𝐿𝑄𝑡−𝑚 + 𝜔𝐸𝐶𝑇𝑡−1 + 𝜇𝑡 … … … … . (3.4) 

 

where, 

ECT  = error correction term derived from equation (3.4), and 

𝟂  = the speed of adjustment. 

The error correction model shows the speed of adjustment needed to restore the long 

run equilibrium following a short run shock. The 𝛼1 is the coefficient of the error correction 

term in the model and must be negative and significant for the return back to long-run 

equilibrium to hold [23]. 

 

 

4.  PRESENTATION AND DISCUSSION OF RESULTS 

4. 1. Data Presentation and Analysis 

The data in this study was analyzed using descriptive statistics which involved calculating 

for the mean, median, skewness, kurtosis, and standard deviation. The inferential analysis 

involved estimating multiple regression models and the estimation technique was based on the 

unit root test and co-integration test. 
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Table 1. Descriptive Statistics 

 

 ATM BLQ MBP POS ROA 

Mean 3581.109 46.73264 900.3764 798.2773 1.008182 

Median 3679.878 45.95000 346.4673 312.0717 2.200000 

Maximum 6512.608 75.90601 5080.965 3204.753 4.090000 

Minimum 399.7100 26.39276 1.270000 11.03000 -9.820000 

Std. Dev. 2263.748 14.34962 1477.489 1061.518 3.686360 

Skewness 0.024303 0.497167 2.140614 1.294323 -2.366392 

Kurtosis 1.616418 2.725491 6.484672 3.272776 7.503533 

 

Jarque-Bera 1.756941 0.975385 27.93253 6.210869 39.12429 

Probability 0.415418 0.614042 0.000001 0.044805 0.000000 

 

Sum 78784.40 1028.118 19808.28 17562.10 22.18000 

Sum Sq. Dev. 1.08E+08 4324.143 45842437 23663230 285.3743 

 

Observations 22 22 22 22 22 

 

 

Bank performance had a mean of 1.008182 and a median of 2.2. The maximum value was 

4.09 while the minimum value was -9.82. Automated teller machine transaction (ATM) had a 

mean of 3581.109 and a median of 3679.878. The maximum value was 6512.608 while the 

minimum value was 399.7100.  

The probability of the Jarque-Bera statistic shows that only machine transaction (ATM) 

and bank liquidity (BLQ), with probabilities greater than 0.05, were normally distributed. 

However, the over model normality will be determined with combined model variables. Again, 

the transactions with machine transaction (ATM) is said to be more volatile with the highest 

standard deviation of 2263.748, which is clearly above all the standard deviation of all the other 

variables.  

 

4. 2. Test for Stationarity Using the Augmented Dickey – Fuller Test 

The stationarity tests level and first variables were estimated using the Augmented 

Dickey-fuller test. The result of the estimation is presented below. 
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Table 2. Stationarity Tests 

 

ADF Tests: Levels ADF Tests First Difference 
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ROA -3.0207 -15.7520 0.0000 I(0) 
Δ 

(ROA) 
   I(0) 

LNATM -3.0404 -12.0862 0.0000 I(0) 
Δ 

(LNATM) 
   I(0) 

LNMBP -3.0207 -3.2197 0.0338 I(0) 
Δ 

(LNMBP) 
   I(0) 

LNPOS -3.0207 -0.8401 0.7854  Δ 

(LNPOS) 
-3.0207 -9.2967 0.0000 I(1) 

 

 

From Table 2, only point of sales (POS) transaction was integrated at order one, while 

the rest of the variables were integrated at order zero. This makes the series to be integrated at 

different orders of integration, which satisfy one very important requirement of using ARDL. 

 

4. 3. Autoregressive Distributed Lag (ARDL) Bounds test for Cointegration 

The bound co-integration test conducted for the bank performance model which includes 

variables with I(0) and I(1) order of integration showed that there was cointegration among the 

variables. 

 

Table 3. ARDL Bounds test 

 

Model Specification F-statistic 
5% Upper Bound 

Value 
Decision 

Bank performance Model 141.7977 4.01 Reject H0 

 

 

The F-statistics of 141.7977 is greater than the critical values of the upper bound for all 

levels of significance. Therefore, the null hypothesis which states that there is no co-integration 

among the variables was rejected. There is therefore a long run relationship among the 

variables. The study proceeded to estimate both a long run and a short run model using the 

Auto-Regressive Distributed Lag (ARDL) method. 
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4. 4. Autoregressive Distributed Lag (ARDL) Long-run Estimation  

The long run model is given as: 

 

𝑅𝑂𝐴 =  4.56 ∗ 𝑙𝑛𝑃𝑂𝑆 –  5.79 ∗ 𝑙𝑛𝑀𝐵𝑃 +  2.39 ∗ 𝑙𝑛𝐵𝐿𝑄 +  5.01 ∗ 𝑙𝑛𝐴𝑇𝑀  
 

The long run model was estimated using the Auto-Regressive Distributed Lag (ARDL) 

method. The result is presented in Table 4. 

 

Table 4. Long-run Coefficient Estimation 

 

Variable Coefficient Prob. Decision 

LNPOS 4.5604 0.0006 Significant positive impact 

LNMBP -5.7873 0.0014 Significant negative impact 

LNBLQ 2.3973 0.2932 Insignificant positive impact 

LNATM 5.0134 0.2130 Insignificant positive impact 
 

 

 

Based on the long run model estimates, point of sales (POS) and mobile bank payment 

(MBP) variables significantly impact on bank performance in Nigeria in the long run. The result 

revealed that there is a positive relationship between the Point of Sale (POS) transaction, 

automated teller machine (ATM) and the performance (linked to the return of assets) of 

Nigerian banks. While POS exert significant impact on bank performance, ATM does not have 

significant impact on bank performance. It is important to note that these financial technology 

variables transmit to bank performance through bank liquidity (BLQ), because they deal with 

funds transfer within the banking system.  

The positive relationship between POS, ATM and bank performance is in line with 

economic expectations because when support is aligned with financial technology, it increases 

transaction volume and ultimately higher profits recorded by banks [8]. Aside from the 

transaction amount that causes this positive relationship, financial technology costs are 

significant in addition to bank benefits. These findings are consistent with [15] that revealed 

that POS has a significant impact on the performance of commercial banks. Again, the negative 

impact of MBP agrees with the findings of [18] which established a negative relationship 

between internet banking segments such as mobile banking and banking profits in private 

banks. Probably due to ease of use, especially to transfer money between bank accounts and 

between the banking system. This suggests that credit is not issued through a mobile banking 

channel. 

Considering the short run dynamics in Table 5, the adjusted 𝑅2 shows a reasonable good 

fit of the model with a value of 99.81 percent. The Durbin Watson, with a value of 1.7349 which 

is approximately 2, shows that the model is free of first order autocorrelation. Table 5 also 

shows that the coefficient of ECM (-1) is significant at 1 percent level of significant. This 

indicates that the speed of adjustment for a short run to reach long run is significant. 

Furthermore, the error correction term is -1.0066 with the expected sign, suggesting that when 
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the financial structure is above or below its equilibrium level, it adjusts by almost 100.66 per 

cent to converge to equilibrium. 

 

Table 5. ARDL Short-run and Error Correction Model Estimate 

 

ARDL Error Correction Regression 

Dependent Variable: D(ROA) 

Selected Model: ARDL(1, 2, 2, 2, 2) 

Variable Coefficient Std. Error t-Statistic Prob.    

  

C -40.3679 1.2055 -33.4866 0.0000 

D(LNPOS) -2.8790 0.3505 -8.2136 0.0002 

D(LNPOS(-1)) -7.5103 0.3829 -19.6150 0.0000 

D(LNMBP) -1.3673 0.2714 -5.0377 0.0024 

D(LNMBP(-1)) 4.5025 0.2001 22.4990 0.0000 

D(LNBLQ) -7.5204 0.6129 -12.2694 0.0000 

D(LNBLQ(-1)) -9.9258 0.6265 -15.8422 0.0000 

D(LNATM) 6.4192 0.4119 15.5844 0.0000 

D(LNATM(-1)) 1.3444 0.2886 4.6590 0.0035 

ECM(-1)* -1.0066 0.0293 -34.3751 0.0000 

  

R-squared 0.9981    

Adjusted R-squared 0.9964    

Durbin-Watson stat 1.7349    

Prob(F-statistic) 0.0000    

 

 

4. 5. Diagnostic Tests 

Diagnostic tests show that residual series are normally distributed, homoskedastic and no 

serial correlation. The tests involved are Jacque Berra for normality, ARCH and Berusch-

Godfrey for serial correlation as well as LM test. 
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Table 6. Diagnostic Tests Estimates 

 

 Prob. Chi-Square Remark 

Jarque Bera Test for normality 0.3876 Normally Distributed 

Breusch-Pagan-Godfrey Test for 

Heteroskedasticity 
0.1643 

Homoskedastic 

Distribution 

Breusch-Godfrey Serial Correlation LM 

Tests 
0.5446 No Autocorrelation 

Source: Author’s computation 

 

 

Since the p-value of the F-statistic in all the three tests were greater than 0.05, it means 

that the null hypotheses are accepted. Hence, we conclude that the data series are normally 

distributed, homoskedastic and not serially correlated. 

 

 

5.  CONCLUSION  

 

The study examined the role of financial technology in facilitating financial inclusion and 

the performance of banks in Nigeria. The study made use of POS, ATM, MBP as proxies for 

financial inclusion/technology and control variable BLQ while ROA represent bank 

performance. The study concluded that financial technology services often improve the 

performance of banks. This is based on the idea that financial technology provides a simpler 

and faster banking process to bank customers. In the development of products and services, 

financial technology can be used to assess customer needs and add value to current banking 

products and services. For new banking products, financial technology can help introduce new 

banking products and services.  

 

Recommendations 

On the basis of the findings of this study, the following recommendations are made. 

i. Central Bank of Nigeria (CBN) should put in place policies that drive financial inclusion 

through banks products and services that are enhanced by the instrument of financial 

technology, hence, providing high returns on investment. 

ii. Since most internet transactions are made very frequently, it is recommended that high-

frequency financial technology data be made available. 

iii. To improve both existing and potential customers’ confidence, banks should improve 

financial technology features to reduce fraud cases 

iv. In order to improve the delivery of financial technology services, the inter-bank network 

must be properly controlled to reduce the incidence of performance failures during 

financial technology transactions. 
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