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Abstract
Financial institutions have been in the process of significant transformation. Despite this transformation, even though there’s a richness of information on the nature and scope of electronic banking, there is a scarcity of evidence about its contribution among banks that have adopted it compared to those that have not done so. The changing dynamics of banking means that banks’ performance is no longer solely dependent on sales. The adoption of electronic banking by commercial banks is expected to have an effect on their financial performance. The objective of this research was to evaluate the effect of Automated Teller Machine on financial performance of listed commercial banks in Kenya; a case study of listed commercial banks. The study was grounded on the theory of information production and contemporary banking theory, Innovation diffusion theory. The study adopted descriptive research design utilizing panel data covering the period from 2009-2019.The population comprised of all the eleven listed commercial banks operating in Kenya. This study primarily adopted the use of secondary data to collect information from published annual financial statements of the listed commercial banks. Data analysis was done using SPSS, while data was analyzed using descriptive and inferential statistics obtained from panel linear regression analysis. Regression statistics was used to determine the significance of the relationship between the independent variables and the dependent variable. The result established coefficient of determination of 0.422 (R=0.422) between Automated Teller Machine and financial performance of the listed commercial banks. The findings also indicate that when all the factors are held constant the return on equity (ROE) would increase by 5.486 units thus one-unit use of ATM increases the ROE by 0.631 units. This study is useful to policy makers who pass regulations on electronic banking products. This study also recommends that commercial banks should expand their electronic services in a planned and well-articulated strategy for the long run, in order to have customer satisfaction and increase in banks profitability.
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1. Introduction 

The application of information and communication technology concepts, techniques, policies and implementation strategies to banking services has become a subject of fundamental importance and concerns to all banks and indeed a prerequisite for local and global competitiveness Banking. Electronic banking (e-banking) is transforming the banking and financial industry in terms of the nature of core products or services and the way these are packaged, proposed, delivered and consumed. It is an invaluable and powerful tool driving development, supporting growth, promoting innovation and enhancing competitiveness (Gupta, 2008; Kamel, 2005). The evolution of banking technology has been driven by changes in distribution channels as evidenced by automated teller machine (ATM), Phone- banking, Tele-banking, PC-banking and most recently internet banking (Gallup Consulting, 2008). Some key issues addressed in the recent literature about the e-banking include: customer acceptance and satisfaction, services rendered, value added for consumers and banks, privacy concerns, profitability, operational risks, and competition from non-banking institutions. 
The financial services industry has recently been open to historic transformation. The movement from traditional branch banking to mobile banking has caused banks to come up with strategies to attract more customers and retain existing ones. The desire to reduce both operational, administrative cost and competition has driven banks to adopt mobile banking. However, cost reduction is only realizable with an increase in customer adoption. Commercial banks play a key role in the economic resource allocation of any country as they channel funds from depositors to investors on a day-to-day basis. This role is possible when the bank can generate necessary income to cover operational cost they incur in the whole process. Furthermore, for a sustainable intermediation role of commercial banks, they need to be profitable since profits rewards investors for their investments in turn encourages additional investment and brings about economic growth of a country. On the other hand, poor banking performance can lead to banking failure and crisis which have negative effect on the economic growth of a country (Marshall, 2009).
2. The Problem

Despite the rapid growth of electronic-banking, the current research has not received sufficient research. At the same time, the contributions of electronic-banking and more so on use of Automated Teller Machine on the performance of adopting banks is not yet clear. According to the Federal Reserve report (2018), the banking industry in Kenya continues to deliver mixed results on the return on equity compared to other countries. Based on the previous researches that have been done it is realized there is mixed evidence about the effects of electronic-banking on the performance of listed commercial banks. It is therefore, important for bankers, bank regulators, supervisors and researchers to understand how electronic-banking affects the performance of listed banks. Hence the main aim of this research was to fill this significant gap by providing analysis of the contributions of electronic banking on the performance of listed Commercial banks in Kenya.

3. Objectives of this paper 

The overall objective of the study was to establish the contributions of electronic banking on financial performance of listed commercial banks in Kenya. More specifically, the research question sought to answer particular aspects of Automated Teller Machine on financial performance of the listed commercial banks in Kenya. 
4. Literature Review

4.1.1 Theoretical Framework
This   section   reviews   theories   that   will   guide   the   study.  The theories  governing  electronic-banking adoption  and  the  performance  of  commercial  banks  in  their  operations are mentioned. Particularly, the section looks at:
4.1.2 Innovation diffusion theory

Innovation is defined as any idea, object or practice that is perceived as new by members of the social system and diffusion of innovation is defined as the process by which the innovation is communicated through certain channels over time among members of social system (Rodgers, 1995). Diffusion research centers on the conditions that increase or decrease the likelihood that a new idea, product, or practice would be adopted by members of a given culture. Diffusion of innovation theory predicts that media as well as interpersonal contacts provide information and influence opinion and judgment. Studying how innovation occurs, According to Rogers (1995), the rate of adoption of new innovations would depend on how an organization perceives its reliance complexity. If an organization in Kenya observes the benefits of mobile and internet banking, they would adopt these innovations given other factors such as the availability of the required tools. Adoption of such innovations would be faster in organizations that have internet access and information technology departments than in organizations without. 
4.1.3 Theory of Information Production and Contemporary Banking Theory

This theory argues that economic agents may find it important to produce information about possible investment opportunities if this information is not free; for instance surplus units could incur substantial search costs if they were to seek out borrowers directly. There would be duplication of information production costs if there were no banks as surplus units would incur considerable expenses in seeking out the relevant information before they commit funds to a borrower. This theory is centered on information asymmetry, an assumption that “different economic agents possess different pieces of information on relevant economic variables, in that agents would use this information for their own profit.
Banks enjoy economies of scale and have expertise in processing information related to deficit units (borrowers). They may obtain information upon first contact with borrowers but in real sense it’s more likely to be learned over time through repeated dealings with the borrower. As they develop this information they develop a credit rating and become experts in processing information. As a result they have an information advantage and depositors are willing to place funds with a bank knowing that this would be directed to the appropriate borrowers without the former having to incur information costs.

4.2 Conceptual Framework
A conceptual framework is a research tool intended to assist a researcher to develop awareness and understanding of the situation under scrutiny and to communicate it. When clearly articulated, a conceptual framework has potential usefulness as a tool to assist a researcher to make meaning of subsequent findings. It forms part of the agenda for negotiation to be scrutinized, tested, reviewed and reformed as a result of investigation and it explains the possible connections between the variables.

The conceptual framework shows the interplay of the primary variables of the study. The conceptual framework exemplifies the association of dependent and explanatory variable of the study. In this particular study, the independent variable was electronic banking (ATM banking), the dependent variable was the financial performance (ROE and ROA) of listed commercial banks in Kenya

Figure 1: Conceptual Framework

5. METHODOLOGY

5.1 Research design

This study used a descriptive research design.  According to Cooper and Schindler (2006) in descriptive design, either the entire population, or a subset thereof is selected, and from these individuals, data are collected to help answer research questions and describe the current situation of the variables at the time of data collection. The study used data for a period of 10 years (2009-2019) in order to establish the contributions of electronic banking on the financial performance of commercial banks. 
5.2 Target population

Target population is that population which the researcher wants to generalize the results of the study. According to Zikmund, Babin, Carr, and Griffin (2012), a population refers to a collection of all items in any field of inquiry where a sample is drawn and is also known as the universe.. The target population of the study was the 11 listed Commercial Banks in Nairobi city in Kenya. 

5.3 Data Collection Instrument and Procedure

For the purpose of this study, only secondary data was used.  Secondary data was collected from the websites of the 11 listed commercial banks as well as that of the CBK. The secondary data collected included the financial performance (ROE) of the commercial banks for a period of the past 10 years. Secondary data involves the use of data from congregated from a previous study to explore new relationship (Polit & Beck, 2003). They also urge that secondary data is efficient and economical as data collection is typically the most time-consuming and expensive part of a research. In this study Secondary data was collected through documentary analysis of financial statements and financial reports of different sampled commercial banks branches and central bank of Kenya annual reports. The secondary data was collected on ROA and ROE as the indicators of performance.

5.4 Validity and Reliability

Secondary data included published summaries with packaged facts’ reputation built from decades of quality, trustworthy analysis. Validity was indicated by the extent to which it was confirmed and echoed in other works. A source could be valid if it’s confirmed and echoed in other works. That meant other works on the same topic having been cited in lots of other researches then that means that it’s a pretty valid source.  Reliability in the research meant that the source must consistently support research point to be reliable and not give any other options.
5.5 Data Analysis and Presentation 

Data analysis involve reducing accumulated data to a manageable size, developing summaries, looking for patterns, and applying statistical techniques. Data preparation include editing, coding, and data entry and is the activity that ensures the accuracy of the data and their conversion from raw form to reduced and classified forms that are more appropriate for analysis. Editing detect errors and omissions, correct them where possible, and certify that maximum data quality standards are achieved. Coding involved assigning numbers or other symbols to answers so that the responses can be grouped into a limited number of categories (Cooper & Schindler, 2011). 
Panel data analysis helps the researcher to control unobservable heterogeneity and provides enough data points that helps reduces the possibility of biasness in estimation because of its ability to have both cross-sectional and time series dimension (Gujarati & porter, 2009). A panel regression model was used to establish the relationship between credit risk and financial performance outlined below:

5.6 Ethical Considerations 

Due to sensitivity of some information collected, the researcher holds a moral obligation to treat the information with utmost propriety. The researcher sought consent from the authorities. The respondents were also assured that all the information collected in the study was for academic purposes only, was used to improve the financial sustainability, and was not to be used to victimize them in any way. They were also assured of confidentiality of the information disclosed and the privacy of each respective respondents. The researcher used simple language that was easily understood by the respondents
6. RESULTS 
6.1 Descriptive Statistics

This section presents the descriptive statistics results on the contribution of electronic banking (specifically listed banks) on the financial performance (ROE and ROA) of listed commercial banks in Kenya. Automated Teller Machines was examined in determining its importance in affecting the dependent variable. Thus, the study determined if ATM, had any effect in commercial banks performance.
Table 1: Descriptive on Return on Asset 
	Year
	Numbers
	Mean
	Standard deviation

	2009
	11
	2.23
	.05211

	2010
	11
	2.87
	.05819

	2011
	11
	2.94
	.06715

	2012
	11
	3.13
	.07182

	2013
	11
	3.44
	0.7666

	2014
	11
	3.87
	0.8977

	2015
	11
	4.01
	1.07433

	2016
	11
	4.11
	1.18756

	2017
	11
	4.22
	1.41112

	2018
	11
	4.71
	1.87661

	2019
	11
	4.66
	1.76322


The findings indicate the trend of return on assets values over the 10-year period between 2009 and 2019. The lowest value for ROA was a mean of 2.23 in year 2009 while the highest value was a mean of 4.71 in year 2018. This represented a positive change in the ROA mean values of 2.01 over the 10-year period. The steady rise in ROA values over the 10-year period indicates that the financial performance of the commercial banks has been on the increase over the last 10 years. On the other hand, the standard deviation indicates variation in the financial performance between various commercial banks. The findings revealed that there was a significant variation in ROA during the ten-year period.

Table 2: Descriptive on Return on Equity
	Year
	Numbers
	Mean
	Standard deviation

	2009
	11
	1.23
	.04201

	2010
	11
	1.87
	.04947

	2011
	11
	1.94
	.05032

	2012
	11
	2.13
	.05211

	2013
	11
	2.44
	.05464

	2014
	11
	2.87
	.05941

	2015
	11
	3.01
	.06165

	2016
	11
	1.01
	.03977

	2017
	11
	3.52
	.06752

	2018
	11
	3.71
	.08762

	2019
	11
	3.67
	0.6899


From the findings, it can be noted that the year 2018 recorded the highest value for bank ROE shown by a mean value of 3.71 while the year 2016 recorded the lowest value for bank ROE as shown by a mean of 1.01. The findings revealed that bank ROE was low in 2016 because of the introduction of interest cap regulations to the commercial banks in Kenya.
4.2 Inferential Statistics 
The study sought to test the relationship between Automated Teller Machines and the financial performance. This was done through Correlation and regression analysis. A Pearson correlation was run to establish how the variables were related to each other.
4.2.1 Correlation

Table 3: Return on Equity Correlation Analysis results
	
	Return on Equity
	Automated Teller Machines

	Return on Equity
	1
	.0701

	Automated Teller Machines 
	.0701
	1


Table 4: Return on Asset Correlation Analysis results
	
	Return on Asset
	Automated Teller Machines

	Return on Asset
	1
	.0425

	Automated Teller Machines 
	.0425
	1


The findings above show the correlation results of the study on the variables. According to the correlation, the range of the output is between -1 to 1. A positive value indicates that the variables are positively related while a negative value indicates that the variables are negatively related. From the findings shown ATM and Return on Equity are positively related (0.0701) while ATM and Return on Asset are positively related (0.0425). This indicates any of the ATM had a positive correlation with the performance of the banks. This indicates that banks increased the use of the electronic banking innovations simultaneously.
4.2.2 Regression Analysis

To study the contributions of electronic banking on the performance of the banks, the study run a linear multiple regression test to establish the contributions of each of the electronic banking channels. Regression analysis was performed at 95 % confidence level to test the statistical significance of the independent variable in explaining the dependent variable.
In order to establish the goodness of fit of the regression model generated, a coefficient of determination R squared was generated. A model fits the data well if the differences between the observed values and the model’s predicted value are small and unbiased. The R Squared measures the goodness of fit of a regression model and varies between 0 and 1.A value close to zero indicates that the model is not a good predictor over the mean model and one indicating perfect prediction.
Table 5: Model Summary

	R
	R Square
	Adjusted R Square
	Standard Error of the Estimate

	.567a

	.517
	.422
	.32098


The findings indicate the extent of variations on the financial performance, which are explained by the independent variables. The adjusted R square value is 0.422. This means that the independent variables explain 42% of the variations in dependent variable. The rest 58% are explained by other factors. A correlation of between 0.4 - 0.5 is moderately strong hence we conclude electronic banking and performance has a moderately strong relationship.
Table 6: Analysis of Variance
	
	Sum of squares
	df
	Mean Square
	F
	Sig.

	Regression
	3.161


	1
	.791
	4.457
	0.021

	Residual
	1.948


	10
	.178
	
	

	Total
	5.109


	11
	
	
	


The results show the analysis of variance which indicates the variance from the regression and variance from errors. The independent variables are statistically significant in predicting the ROE and ROA of the banks. The results further indicate that F value was 4.457 and was significant at 95% confidence level. This indicates that the model was statistically significant and provided important predictive power. The study established a significant value of p=0.021 showing a statistical significance relationship.

Table 7: Regression Coefficients
	
	Unstandardized
	Coefficients
	Standardized Coefficients
	t
	Sig.

	
	B
	Std.Error
	Beta
	
	

	(Constant)
	5.486
	.695
	
	7.907
	.000

	Use of ATMS
	.631
	.128
	.099
	.498
	0.028


These co-efficient results indicate whether the independent variables had any significant effect on the dependent variable. According to the findings, use of ATMs (P=0.028) was significant in predicting the financial performance of the banks since the p values was less than 0.05. The findings indicate that when all the factors are held constant the return on equity (ROE & ROA) would increase by 5.486 units. When all the factors are held constant one-unit use of ATM increases the ROE by 0.631 units. 
7. RECOMMENDATIONS AND AREAS FOR FURTHER STUDY 

This study also recommends that commercial banks should expand their electronic services in a planned and well-articulated strategy for the long run, in order to have customer satisfaction and increase in banks profitability. Consequently, the banks are requested to carry out awareness and promotion campaigns to educate clients of e-banking advantages and feasibility through reducing time, effort and reducing cost for achieving distinctive and competition position. To expand electronic bank establishing to widen dealers base and to enhance banks’ ability in providing executive banking services under the phenomena of banking merge and comprehensive banks. To hold training courses for bank’s employees to understand electronic banking business to achieve the desired objectives.
Thus, this study suggests another study be carried out with predictor variables being different from the ones considered in this study. In addition, this study used secondary data and to this end, the study recommends a different study be carried out to agree or disagree the results of this study using primary data collection from the commercial banks.
8. CONCLUSIONS.
The study was able to achieve the set objectives which sought to explore the contributions of electronic -banking on financial performance of commercial banks. The study found that commercial banks have highly implemented e-banking though the adoption of internet banking has been slow due to impaired unavailability of infrastructure and lack of supportive legislation for internet banking. However the adoption of e-banking has enhanced performance of the banking industry due to increased efficiency, effectiveness and productivity. The study found that mobile banking has been adopted at a faster rate than internet banking. 
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