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ABSTRACT 

 

THE EFFECTS OF E-BANKING ON THE FINANCIAL PERFORMANCE 

OF BANKS IN TURKEY 

The emphasis of the study is to examine the effect of electronic banking on financial 

performance of commercial banks in Turkey. this follows several ideas which have 

shown that the adoption of e-banking does not always result in poses changes in bank 

performance. With a lot of contrasting ideas about the possible effects of e-banking and 

numerous changes taking place in the Turkish banking sector, it remained important 

that such a study be undertaken. As a result, panel data collected from 6 of the 9 

Turkish privately owned commercial banks in Turkey using data from the third quarter of 

2014 to the second half of 2018. Panel regression model estimation was conducted and 

the results from the study showed that an increase in the number of active customers 

using internet banking and amount of loans given to bank customers has a positive 

effect on bank performance. The results also showed that bank size is inversely related 

bank performance. The results also established that an increase in banks deposits does 

not always lead to an improvement in bank performance. Recommendations were made 

that bank managers to come up with better liquidity and asset management practices.  

 

Keywords: Adoption, bank deposits, bank loans, bank performance, bank size, e-

banking, internet banking, liquid assets, active customers using internet banking. 
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ŐZ 

TÜRKĠYE'DE BANKALARIN MALĠ PERFORMANSI ÜZERĠNE E-

BANKACILIK ETKĠLERĠ 

ÇalıĢmanın vurgusu Türkiye'deki ticari bankaların finansal performansı üzerindeki 

elektronik bankacılık etkisini incelemektir. Bu e-bankacılık benimsenmesi daima banka 

performansında pozlar değiĢikliklere neden olmadığını göstermiĢtir çeĢitli fikirler izler. E-

bankacılık ve Türk bankacılık sektöründe yaĢanan sayısız değiĢikliklerin olası etkileri 

konusunda fikir zıt bir sürü ile, böyle bir çalıĢma gerçekleĢtirilecektir önemlidir kalmıĢtır. 

Sonuç olarak, panel veri yürütülmüĢtür 2018 Panel regresyon modeli tahmin ikinci 

yarısına 2014 yılının üçüncü çeyreğinde verileri kullanılarak Türkiye'de 9 Türk özel 

sektöre ait ticari bankaların 6'dan toplanır ve çalıĢma sonuçları bir ekonomik olduğunu 

gösterdi performans ve internet bankacılığını kullanan aktif müĢteri sayısında artıĢ ve 

banka mevduat düzeyi banka performansı üzerinde olumlu bir etkiye sahiptir. Sonuçlar 

ayrıca, bankaların likit varlık ve kredilerin artıĢ daima banka performansında bir 

geliĢmeye yol açmaz kurdu. Öneriler banka yöneticilerinin daha iyi likidite ve varlık 

yönetimi uygulamaları ile gelip o yapılmıĢtır. Ayrıca, parasal yetkililerin ekonomik 

büyüme ve geliĢmesinde ekonomik bir artıĢ teĢvik politikaları ile gelip teĢvik edildi.  

 

Anahtar Kelimeler: Evlat edinme, banka mevduatları, banka kredileri, banka 

performansı, e-bankacılık, ekonomik büyüme, enflasyon, internet bankacılığı, likit 

varlıklar, internet bankacılığını kullanan aktif müĢteri. 
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INTRODUCTION 

 

There are a lot of technological and informational changes that have been observed 

in the world. Such changes have marked a period of technological revolution in the 

financial sector. Such developments have managed to pose significant social and 

economic changes (Siam, 2012). Of notable effect is banking and considerations 

were made that technological and informational have greatly altered the banking 

landscape (Aduda & Kingoo, 2012). In any environment where most consumers 

have lost trust in financial institutions‟ ability to deliver quality services and honour 

their obligations, innovation can help restore consumer confidence in the banking 

sector. This follows ideas which can be made that innovative measures such as e-

banking help to improve serviced quality. Hence, if banks are to attract a huge 

number of customers and motivate them to engage their services, them investment 

in e-banking becomes of the key strategies that can be used to bring into 

manifestation the desired goals. It is also important to note that efforts to diversify 

bank operations and services can be enhanced through the use of e-banking. This 

normally works to deal with potential risks affecting the financial systems and 

diversify in other markets and services.  

 

Meanwhile, the modern economic environment is now being characterised by a lot of 

changes and complexities which are compounding competitive pressure on banks. 

With the problem of information asymmetry and increasing operational costs, it 

becomes imperative that banks engage in innovative measures to boost 

performance. This also requires that e-commerce and or e-finance be used to offer a 

wide range of products and services (Stevens, 2002). With an increase in stiff 

banking conditions and challenges, banks must therefore innovate their operations 

and service delivery. Innovative measures such as e-banking will therefore help to 

stir the bank towards the desired path. Such abilities help to ensure that the 

domestic economy matches international financial standards and requirements to 

facilitate international transactions. More so, this position domestic economies in a 

better position to benefit from increased globalisation. This also extends to include 

dealing with competitive pressure on both domestic and international scale. Also, 

considerations can be made that e-banking improves the operational capacity of the 
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bank as it will be able to service a huge number of people in different locations at the 

same. 

On the other hand, it is important to note that the number of financial institutions 

offering e-banking services especially on the internet, has increased dramatically 

(Sumra et al., 2011). Thus, innovative measures such as e-banking can be said to 

have resulted in major operational changes in the banking sector. Furthermore, one 

can also contend that e-banking has positive impact on bank competitiveness and 

competencies. However, changes in e-banking have been taking vast different forms 

and includes activities such as credit cards systems, online statements, online bill 

payment systems, account to account transfer, electronic funds transfer, ATMs, 

mobile and PC banking. E-banking has brought so many changes and these 

changes have caused other non-financial service providers such as retailers and 

manufacturers to benefit as well. This is because consumers can now afford to buy 

things online using systems that connect all the transactions to their banks. Banking 

activities are slowly changing and turning into branchless banking system with the 

increased usage of e-banking services. This is mainly because e-banking is at the 

heart of banking convenience, time and cost effectiveness (Nyangosi et al., 2009). 

 

 

Despite arguments that can be given that e-banking positively impacts bank 

performance, there are arguments which contend that the opposite is true (Kegan et 

al., 2005). This follows observations made which showed that the economic 

conditions such as economic growth play a vital role in determining the effective use 

of e-banking (Sumra, Manzoor & Abass, 2011). Moreover, economic problems such 

as the increasing high number of consumers failing to repay their bank loans have 

not been fully incorporated into examining how they can influence the interaction 

between e-banking and bank performance. Also, there exist unclarified arguments 

that bank specific factors especially liquidity and bank deposits, have a huge 

implication on the adoption of e-banking. This study therefore, seeks to clarify how 

these factors or elements influence the interaction or impact of e-banking on bank 

performance.  
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The main objective of the study is to examine the effects of e-banking on the 

financial performance of banks. The study also looks at the extent to which banks in 

Turkey have embraced e-banking. Attention will also be shifted towards examine 

how economic growth, bank loans, bank deposits, liquid assets and the number of 

active customers using internet banking influence the bank performance. Lastly, the 

study seeks to offer relevant recommendations on how to boost the adoption of e-

banking and improve bank performance.  

 

Expectations are that this study will be in a strong position to offer suggestions that 

will aid in identifying challenges undermining both the adoption and usage of e-

banking; the nature of the effectiveness of the financial setting under which banks 

are using e-banking and suggest the best possible policy implications. The study 

also helps to outline key macroeconomic and financial practices implemented in 

Turkey and how they have managed to foster financial development and innovation. 

Efforts will also be centred on the need to stimulate consumers‟ interests towards 

using internet banking and improving the quality of life of members of the society. 

 

It is worthy to note that sound banking performance is always needed in any financial 

system. This can be made possible by identifying problems affecting bank 

performance and coming up with possible measures to boost bank performance. 

Hence, this study will aid in coming up identifying problems affecting bank 

performance and suggesting possible measures to boost bank performance. This 

study will go a long way in assisting governments in coming up with policies that will 

help create a conducive atmosphere for improving promoting consumer habits and 

internet penetration which lead to increased e-banking adoption and usage. As a 

result, growth in e-commerce can be attained. In addition, this study will also result in 

the formulation of economic growth and financial development policies that will foster 

innovation, growth and development of the financial system. Academic scholars can 

also build on this study to conduct a similar research in other countries. 

 

The study is structured into five chapters and the first chapters focuses on providing 

theoretical and empirical foundations on e-banking trends and development and how 

they affect bank performance. The second chapter is centred at providing an 
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overview of the Turkish economy and conduct a banking sector analysis. Details 

pertaining to the research design, used variables and data sources are provided in 

the third chapter. An analysis of the obtained findings is made in the fourth chapter 

while the fifth chapter looks at conclusions, recommendations and suggestions for 

future studies. 
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CHAPTER 1 

LITERATURE REVIEW 

 

1.1 Insights on e-banking, e-channels and e-finance 

E-banking can be defined as the use of electronic means such as the internet to 

conduct financial transactions (Onay, 2008). E-banking developments can be highly 

linked to banking channels and one can contend that e-banking helps to distinguish 

one delivery channel from the other. For instance, there has been a significant shift 

from single banking channels to multi-channels, then from multi-channels to cross 

channels and then from cross-channels to omni-channels where consumers have 

access to mobile, ADS, the WEB and bank branches as delivery channels (Kegan et 

al., 2005).   

 

E-channels can be defined as the use of electronic means to deliver financial 

services (Dannenberg & Kellner, 1998). Such electronic means extends to include 

the use of the internet, telephone and computers. Both e-banking and e-channels 

are strongly linked to the need to attain banking effectiveness and efficiency in 

service delivery (Aduda & Kingoo, 2012). The notable change brought by e-banking 

and improvements in e-channels is service quality and consumers can now access 

quality banking services (Sumra, Manzoor & Abass, 2011).  
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E-finance on the other hand, relates to the provision of financial services using electronic 

means such as ATMs, credit card etc, (Legris, Ingham & Collerette, 2003). Both e-

banking, e-channels and e-finance are strongly inter-twined together and it is impossible to 

separate them. They however, serve an import ant purpose in the banking sector and 

represent major form of financial innovation. 

 

Much of the e-banking services that are now being availed in today‟s financial sector 

can be linked to major internet developments observed over the past two centuries. 

This follows observations made that the internet makes it possible to for individuals, 

communities, employees, suppliers, customers and business entities to 

communicate with each other and acquire information fast at relatively cheaper price 

(Nyangosi et al., 2009). Aduda and Kingoo (2012) outlined that internet 

developments have positive implications in terms of increased efficiency, economies 

of scale, less overheads and reduced cost. These developments are of significant 

important in the banking sector as they help both small and large banks to attain 

operational efficiency and lower operational costs.  

 

1.2 Theoretical Insights  

There are basically four theories that can be used to offer explanations about the 

effects of e-banking on the financial performance of Turkish privately-owned 

commercial banks and these are the technology acceptance model, innovation 

diffusion theory, the theory of financial intermediation and the institutional theory. All 

these theories help to offer insights about why individuals like to use certain e-

banking services as opposed to other banks, and what factors should be considered 

by banks before adopting e-banking services (TAM) and how information seeking 

behaviour and uncertainty will influence the use of e-banking in improving bank 

performance (innovation diffusion theory).  

1.2.1 Technology acceptance model (TAM) 

In this study, reference can be made from the technology acceptance to offer 

explanations about how the use of e-banking will affect bank performance. This is 

mainly because TAM helps to explain how people react to changes in information 

and technology. This is also supported by ideas which have shown that TAM is a 

notable improvement to the theory of reasoned action (TRA), (Legris, Ingham & 
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Collerette, 2003). In other words, TAM can be said to be a powerful tool that explains 

why individuals like or dislike the use of information communications technology 

(ICT) by using their sense of reasoning.  

According to Davis (1989) who developed the TAM, there are external elements 

which interfere with the way people react to ICT and these elements tends to pose 

effects on ICT users‟ intention to use, attitude and belief. Most importantly is how 

individuals consider the use of ICT will ease their responsibilities and will remain 

useful in fulfilling their desires. This can also be supported by ideas which have 

shown that the TAM considers that the use of technology is as a result of direct and 

indirect factors which include among others, perceived ease, perceived usefulness, 

attitude and behavioural intentions (Malhotra & Singh, 2009). This therefore implies 

that the greater the level of perception about how ease and useful the technology will 

be, the more individuals will begin to use that technology. In this, perceptions are 

also related to attitude, that is, the more and favourably a person perceive how ease 

and useful the technology will be, the positive will be the attitude towards the use of 

that technology. Hence, the intention to use the related technology will also be highly 

linked to the way an individual perceive about the easiness and usefulness of the 

technology, the more positive his attitude and intention to use the technology will be.  

Propositions made by the Tam also suggest that there is a difference between 

intention to use and actual use (Davis, 1989). But the most notable thing is that both 

the intention to use and actual use are both affected by external factors.  

In this study, it can be noted that bank customers‟ intention to use and actual usage 

of technology will be different and that banks that can successfully convince their 

customers to use e-banking will be in a strong position to make more profits. This will 

mainly be in the form of service fees levied on the use of e-banking services and 

increased banking activities. In conclusion, the acceptance of internet banking can 

thus be reflected by the number of active customers using internet banking. Using 

ideas given by Kiragu (2017) and Malhotra and Singh (2009), it can thus be 

established that the acceptance of internet banking by bank customers results in an 

increase in the volume of internet banking transactions and service fees charged on 

the use of internet banking services. An increase in the volume of internet banking 
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transactions and service fees charged on the use of internet banking services have a 

positive influence on banking performance.  

1.2.2 Innovation diffusion theory  

According to Rogers (1995), the development of new technology is a form of 

innovativeness which serves to improve the lives of its potential adopters. In other 

words, this theory contends that any object, practice or idea that is new is a form of 

innovativeness to its potential adopters. The innovation diffusion theory also 

assumes that the diffusion of innovation is based on the availability of information 

and that such information tends to diffuse in the society (Bahia, 2007). That is, 

consumers are on the other hand will seek information about the available form of 

innovation, its features, costs and benefits before they start using it. The decision to 

use the technology will thus be based on the adopters‟ costs-benefit analysis. 

Meaning that the expected benefits of using the introduced form of innovation must 

be greater than the costs if adopters are to use the introduced form of innovation. In 

addition, this theory also considers that innovation is always associated with a lot of 

uncertainties and that such uncertainties will have an effect on the potential adopters 

(Okiro & Ndungu, 2013)  

The problem of uncertainty is what forces consumers to seek information so as be 

informed of the potential benefits and costs associated with the new innovation. It is 

from this assessment that individual beliefs and actual usage of the new innovation 

will be based. 

Meanwhile, this theory also offers explanations as to how new innovation is mostly 

like to diffuse within a society (Meute, 2010). The diffusion of innovation is further 

presumed not to be following any other pattern other than an S-shaped pattern 

(Rogers (1995). This S-shaped pattern is often used to categorise adopters into 

groups of different types of innovation adopters. This categorisation implies that 

there are different types of innovation adopters and that their time of adoption varies 

from one group to the other. One of the notable group of adopters is early adopters 

which are a group of people who adopts technology and innovation at their early 

stages of introduction. As a result, these groups of adopters result in the 

establishment of possible factors explaining changes in innovation adoption 

behaviour. For instance, Muriuki (2009) asserts that people may adopt innovation 



9 
 

 
 

differently and at different stages in time because of their communication behaviours, 

personality characteristics and socioeconomic status. Any improvement in one of 

these factors is assumed to cause an increase in the innovation adoption rate 

(Rogers, 1995). 

Challenges however, lie is what the theory contends as early adopters and the rest 

of the adopters. This is because there have been mixed outcomes concerning efforts 

to prove the existence of early adopters and other studies argue against this view 

(Brancheau & Wetherbe, 1990; Burkhardt & Brass, 1990). Such an ability to 

separate the two, also lies on the extent to which one can consider it as practical or 

to the extent to which empirical supported can be provided. But Rogers (1995) 

insisted that early adopters have an influence on other potential adopters to adopt 

the new innovation. This theory however, applies a lot in as far as the need to seek 

information about the potential benefits and costs associated with a particular 

innovation and uncertainty are concerned. Hence, it can be used to offer 

explanations as to how information seeking behaviour and uncertainty will influence 

the use of e-banking in improving bank performance. This is important because 

managers will be in a position to specifically implement the new innovation 

appropriately.  

This theory also implies that technological innovativeness plays a key role towards 

influencing bank performance and that banks should innovate their operations so as 

to ease consumers life and activities. Hence, it is only beneficial innovativeness that 

consumers will adopt in relation to its easiness and usefulness. Thus, easiness and 

usefulness of e-banking should be a pillar upon which banks should centre their e-

banking focus and improvements in performance will automatically change once 

these aspects are addressed. The innovation diffusion theory also poses positive 

implications on bank performance through an increase in the number of active 

customers using internet banking. In this case, diffusion innovation in the form of 

internet banking can be said to aid feasibility, convenience and efficiency in the use 

of internet banking. Hence, as internet banking diffuses through the entire banking 

sector, the number of active customers using internet banking is expected to rise. 

This will have an expected positive impact on bank performance ((Kiragu, 2017; 

Malhotra & Singh, 2009). 
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1.3 Definition and forms of electronic banking 

Electronic banking otherwise known as e-banking refers to the ways and processes 

through which transactions are electronically conducted (Ombati et al, 2011). From 

this definition, it can be observed that there is a strong linkage that exists between e-

banking and internet banking as internet banking is often classified as e-banking. 

Notable examples of e-banking include electronic funds transfers, mobile phone 

banking, use of plastic money, telephone banking and the use of ATMs. E-banking 

can assume a lot of different forms and the well-known e-banking forms are; 

1.3.1 Automated Teller Machine (ATMs)  

Flitch (2000) considers ATMs as machines that are used for conducting monetary 

transactions in the form of cash using an ATM card and can issue a receipt. The 

ATM is linked to a customer‟s bank account and customers can use them to check 

account balances, make payments, deposit funds and withdraw funds. Banks make 

profits on ATMs as they levy fees on the usage of ATMs and this contributes towards 

improving the financial performance of the bank.  

Cracknell (2004) also suggested that the introduction of ATMs has managed to save 

banks by helping them cut on costs. This is because the usage of ATMs does not 

require more employees to manage them and most people will have little or no need 

to visit bank branches. Moreover, ATMs can be strategically positioned in a lot of 

areas and thus improving consumer access to banking services. Insights obtained 

from the work by Flitch (2000) has shown that the use of ATMs contributes towards 

improving operational capacity and reaching new and more markets at the same 

time.  

Moreover, the usage of ATMs is considered to have significantly improved bank 

performance following the reduction in the price and costs of ATMs (Cracknell, 

2004). In addition, potential increases in the demand for banking services is more 

likely to be met by an increase in the availability of e-banking services such as 

ATMs. Hence, it is worthy to conclude in regards to the use of ATMs that ATMs 

result in favourable effect towards cutting down costs, servicing a huge number of 

people at the same time and improving income streams.  
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1.3.2 Telephone and personal computer banking 

According to ideas by Ovia (2001) telephone and personal computer banking 

(TPCB) is a service that allows bank customers to communicate with their respective 

banks by making telephone calls to the bank using specific codes that are assigned 

to each individual customer. TPCB also allows customers to get access to their 

credit card payment details, account transactions, funds transfer and check their 

account balances. Shittu (2010) contends that the main advantage of TPCB is that it 

is considered to be bring banking to consumers‟ proximity since it relies on text to 

text speech and interactive voice response and does not rely on physical location.  

1.3.3 Mobile banking 

The use of a combination of a personal digital assistant and mobile 

telecommunication devices to perform credit transactions, payments, account 

transactions and check account balances and other banking transactions is what is 

termed mobile banking. Muriuki (2009) established that the use of mobile banking 

applications is mainly concerned with three important aspects of mobile financial 

information services, mobile brokerage and mobile accounting. Furthermore, Muriuki 

(2009) also contends that there is a significant growth in both the development and 

use of mobile banking applications with more than 2 in every 5 people having access 

to mobile banking (Muriuki, 2009).  

Mobile banking has resulted in a significant improvement in convenience in banking 

and this has also extended to include beneficial effects on banks. Its development 

has also necessitated the development and use of other services such as virtual 

bank accounts and consumers can access their accounts through text messages. 

Nowadays, consumers are no capable of trading stock online, get access to other 

financial information online and transfer funds online whilst at home or travelling and 

such developments are increasingly becoming beneficial (Meute, 2010),   

With the increased globalisation levels, it becomes apparent and beneficial for both 

consumers and banks to make use of mobile banking as it results in a reduction in 

costs, saves time and offers a lot of convenience and flexibility. Mobile banking is 

thus a form of innovation that allows banks will notably be in a strong position to 

deliver a wide range of services through the use of mobile banking applications. 
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Muriuki (2009) established that there is a positive relationship that exists between 

the use of mobile banking applications and bank performance. 

 

1.3.4 Electronic funds transfers 

Bahia (2007) defined electronic funds transfer (EFT) as the use of computer-based 

systems to transfer of money from one account to another across multiple institutions 

or either within a single financial institution. There are various ways EFT can be 

conducted and these include the use of point-of-sale (POS), ATM and credit cards, 

and electronic terminals. Retailers and other non-financial institutions have bene 

benefited a lot from EFT as it has facilitated the payment of transactions such as bills 

and online purchases. But the notable thing is that it can be applauded for it its 

improved security, simplified bookkeeping, increased efficiency and lower 

administrative costs. But the extent to which banks will benefit from this service relies 

to greater extent on the number of customers using this facility as well as the volume 

of transactions conducted. increased efficiency, simplified bookkeeping, and greater 

security. Just like any other e-banking facility, EFT will poise positive effects on bank 

performance through increased transaction volume and service fees.  

1.3.5 Self-service banking 

This is a self-service facility that is offered to small business owners and consumers 

so as to allow them to undertake normal day to day activities using WIFI and 

telephone connections. This is mainly advantageous to consumers because it allows 

them to enjoy banking convenience as they can buy and sell securities, check 

balances, pay bills and move money between accounts (Malhotra & Singh, 2009). 

1.3.6 POS Banking (credit and debit cards) 

These are computer systems that are situated at sales points to capture transactions 

that are linked to a bank account (Gerlach, 2000). POS are widely used by 

consumers when making retail payments but can also be said to be a substitute of 

cash payments as well as a means of transferring funds (Oshikoya, 2007). POS is 

facilitated by the use of credit and debit cards of the consumer. The transaction will 

be credited against the consumer‟s account and debited into the retailer‟s account. 

POS are advantageous in the sense that they are fast and convenient to customers.  



13 
 

 
 

1.3.7 Internet banking 

Internet banking is a form of banking whereby banking transactions are conducted 

through the use of an internet connection that is linked to a computer system (Egland 

et al., 2008). Internet banking can be used for a variety of purposes such as buying 

certificates of deposit and financial instruments, paying mortgages, checking account 

balances, paying bills and transferring funds. Just like any other e-banking facility, 

internet banking is fast and convenient (Gerlach, 2000). But the problem lies in 

ensuring that online transactions are carried out in a secure manner. Bank 

customers stand a risk to lose all the money through internet scams, this is one of 

the major reasons and risks as to why some bank customer may be reluctant to 

adopt e-banking.   

1.3.8 Interactive TV banking 

TV-banking involves the use of television sets to interact with bank customers. Vila 

et al. (2013), established that TV-banking is not of the most viable e-banking 

channel. Also, it can be used for quite a number of platforms and on different 

banking applications and activities such as paying bills, teleshopping and other T-

Commerce activities. 

1.3.9 Branchless banking 

A significant number of banks are slowly changing into branchless banks. This is 

because most of the banking activities are now being done outside banking halls at 

the comfort of customers‟ homes or in any public place (Siam, 2006). It is important 

to note that branchless does not take-out the importance of customers visiting their 

bank branches. This is because some customers still prefer to use traditional 

banking channels which are associated with proof of making transaction, security 

and trust (Kariuki, 2005). Notable examples of branchless banking include the use of 

mobile phones, POS devices, ATMs and the internet. All these aspects serve as 

delivery channels and are meant to foster improvements in service delivery (Jean-

Azam, 2006). These channels are also designed in a manner that makes it easy for 

banks to combine them with other distribution channels (Oshikoya, 2007). In Turkey, 

banks like Ziraat bank and other commercial banks in Turkey have a wide range of 

services that are linked to the use of mobile phones, EFTPOS and POS devices, 

POS and ATMs.  
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1.4 Benefits and challenges of adoption of e-banking  

Foremost, it must be noted that e-banking does not only benefit banks but also 

allows consumers to benefit a lot from the use of banking services. Thus, efforts to 

examine who benefits from the adoption of internet banking will hinge on the 

perspective from which one is looking from. However, much of the effort in this study 

will be based on the banks‟ perspective. 

One of the ways banks can benefit from e-banking is through increased servicing 

capacity (Okiro & Ndungu, 2013). That is, the ability to service a high number of 

customers over a short period of time. This is mainly because e-banking allows 

banks to reach more people in different areas and different times of the day and this 

becomes one of the key ways, banks can use to counter competitive pressure.  

Secondly, the adoption of e-banking allows banks to conduct what is known as 

geographical penetration and diversification. Banks will be in a position to service 

other markets which are beyond its geographical reach. More so, e-banking makes it 

easy for banks to introduce other financial services which makes it easy for them to 

hedge against the risk of other services failing.  

Thirdly, e-banking can be associated with flexibility, convenience and efficiency. This 

is because customers will be in a position to undertake financial transactions at any 

point of time and place irrespective of the time of the day (Bahia, 2007). 

Fourthly, Meute (2010) considers that e-banking enables banks to respond fast to 

consumers‟ needs and queries. As a result, banks which offer e-banking services 

can be considered to be highly responsive to consumers‟ needs and wants and are 

often innovative banking leaders.   

Fifthly, Okiro and Ndungu (2013) asserts that e-banking is advantageous to banks as 

it allows them to cut on costs such as rent, wages and salaries. Banking costs are 

one of the key challenges undermining bank performance and banks that are 

capable of reducing costs are in a good position to reap from the market. Hence, e-

banking can be regarded as an avenue that allows banks to cut on costs, make more 

profits and expand operations.  
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Lastly, one can point out that e-banking offer potential revenue growth benefits to 

banks (Muriuki, 2009). This is mainly because banks will be in a position to levy 

charges on the use of e-banking services. As a result, banks will make more profits 

with each increased usage and volume in e-banking services as well as number of 

consumers using e-banking.   

Despite all these benefits, it must be pointed out that e-banking has potential 

negative effects on banks and that its ability to offer beneficial effects on banks is 

subject to conditions. For instance, the use of high services fees can actually trigger 

an increase in operational costs which can reduce profitability levels. Also, skilled 

and qualified staff are required to run e-banking facilities and instead of cutting on 

wages and salaries, this can actually trigger a rise in employment costs as more 

wages and salaries are paid out to employees to run and maintain e-banking 

services (Ombati et al., 2011).  

When it comes to the conditions that govern the effectiveness of e-banking, it is 

apparent that consumers attitude have a strong implication on this. This is because 

consumers attitude will make a huge difference between the intention to use and 

actual usage of e-banking as postulated by the diffusion theory (Rogers, 1995). 

The quality of the available ICT infrastructure also serves as an important factor to 

consider. It must be noted that banks that do not have high quality ICT infrastructure 

may not be able to benefit from the use of e-banking services. This can actually 

prove to be frustrating to consumers and cause the banks to lose customers to other 

banks with high quality ICT infrastructure (Ombati et al 2011). 

On the other hand, the responsiveness of consumers to e-banking is also important. 

In some cases, consumers are slow to respond to the introduction of e-banking 

services as they will be seeking information on the potential benefits, risks and costs 

of adopting the newly introduced form of innovation (Malhotra & Singh, 2009). It is 

during this period that operational costs will tend to be high as banks wait on 

customers to increase their adoption and usage of the newly introduced e-banking 

service.  

There are also demographic factors which come into play in influencing the effects of 

e-banking on banks. Onay (2008) contends that things such as gender and level of 

education relatively influence the usage of e-banking by consumers. This implies that 
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the more educated the people are and the more positive and less bias the social 

system is to a particular race; the more people will use e-banking services. But this is 

not always the case as some people are not well educated to use e-banking services 

and some only confine e-banking services to male activities (Sumra, Manzoor & 

Abass, 2011) 

From this analysis, it becomes important to note and consider that banks need to 

consider of all these benefits, challenges and conditions if they are to fully benefit 

from e-banking. But as it stands, e-banking can be said to be having positive effects 

on the financial performance of banks. 

 

1.5 Risks of electronic banking 

The banking sector has never been spared from risks and it continues to face a 

significant number of risks. With facilities such as e-banking being offered, it 

becomes clear that banks will have to battle an increased level of risks. One of the 

risks that affects banks is operational risk. There is always a risk that banks will fail 

especially with economic misfortunes such as financial and economic crisis, banks 

usually struggle to contain operational risks (Aduda & Kingoo, 2012). Most banks 

have been forced to liquidate as a result of operational risks. The International 

Monetary Fund (2002) even consider it a must that banks be in possession of sound 

operational and risks management strategies to deal with potential banking risks. 

Security risk can also not be ignored when looking at banking risks. This is because 

the use of e-banking exposes consumers to banking scams (Al-Smadi & Al-Wabel, 

2011). Consumers are often reluctant to use e-banking services mainly because of 

the fear of losing money. This is high especially with observations being made that 

there are now a lot of scammers and fake sites around (Ombati et al 2011). 

Reputational risk is also another risk to consider and this is because systems 

disruptions and breaches of security can affect a bank's reputation. These risks are 

highly linked to the extent to which a bank relies on the use of e-banking services. 

That is, the more a bank relies on electronic delivery channels, the greater the 

potential for reputational risks. Bank customers can lose trust and confidence in the 

bank in the case that continuous disruptions have been encountered and are 
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experiencing a lot of e-banking deficiencies (Al-Smadi & Al-Wabel, 2011). These 

issues can also extend to affect other electronic banking users. 

Thus, Carlson and Lang (2001) contends that it is important that banks have 

effective supervisory systems that monitor banking risks. The International Monetary 

Fund (2017) also highlighted that banks need to proper risks management strategies 

to counter all possible risks threatening them. This also extends to include liquidity 

and interest risks. Other risks management measures can include the 

implementation of BASEL accord and imposition of minimum capital requirements 

(Ombati et al 2011). 

 

1.6 The notion of bank performance 

In the context of banking, performance is composed of a wider number of indicators 

and there are basically three widely known and used bank performance indicators. 

The first indicator relates to return on assets (ROA) which indicates how we‟ll bank 

managers are using the bank‟s assets (Oshikoya, 2007). A high ROA is preferable to 

a lower ROA because it shows that banks mangers are employing effective means 

towards generating more returns from the use of the bank‟s assets. 

 

The other indicator is return on equity (ROE) which provides an indication of how 

much equity holders will get in return for investing their capital resources in to the 

bank (Jean-Azam, 2006). Thus, if equity holders are to invest more funds into the 

bank then, a higher ROE must be attained. 

 

Net interest margin (NIM) can also be used to measure bank performance. The use 

of NIM helps banks to determine how much profits they will make from interest 

income set against interest expenses (Kingoo, 2011). Improvements in bank 

performance can be observed when banks have higher NIMs 

 

There are variations of bank performance measurement.  Revell (1980) used interest 

margin as a performance measure for U.S. commercial banks. He defined interest 

margin as the difference between interest income and expense divided by total 

assets. Arshadi and Lawrence (1997) measured bank performance using normal 
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correlation analysis. Their multidimensional indexes include indexes of profitability, 

pricing of bank services and loan market share. Size affects the efficiency of banks. 

Previous research, especially in the United States, indicates that scale economies 

appear in small banks and not in large ones (Short, 1979; Miller & Noulas, 1996).    

 

Irrespective of the used measure of bank performance, Miller and Noulas (2007) 

suggested that it is imperative to work towards ensuring that all these three 

indicators are simultaneously attained at all for the bank. This is because a fall in one 

of the indicators can actually prove to be too costly for the bank. Moreover, bank 

performance is tied to a number of indicators and important banking goals. Hence, it 

is always important to ensure that the banking sector is attaining sound performance 

levels. For instance, Siam (2006) established that highly performing banks are in a 

strong position to withstand economic hardships. This implies that banks with higher 

performance levels are more easily positioned to deal with things such as economic 

and financial crisis. Malhotra and Singh (2004), also pointed out that bank 

performance is important because it is directly related to bank competitiveness. This 

implies that better performing banks with high profit margins can easily counter 

competitive pressure as they will be in possession of the necessary financial 

resources to impalement counter competitive measures. Bank performance is also 

tied to bank survival, growth and development (Kariuki, 2005). It is worthy to note 

that efforts to devote resources towards research and development are highly 

determined by how much profits the bank is earning. Hence, earning more profits 

allows banks to engage in efforts to boost operational capacity.  

 

E-banking poses significant effect on bank performance through increased 

operational capacity, improved efficiency levels and, lower costs. With the nature of 

e-banking and its implications., expectations can be made in line with observations 

made by Davenport (2003) which suggest that innovative measures will contribute 

towards improving bank performance. 

 

1.7 Empirical studies on e-banking and bank performance 

Malhotra and Singh (2009) focused on a sample of 85 commercial banks to examine 

the influence of internet banking on bank performance and risk in India over an 8-
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year period to 2008. Findings established from the univariate revealed that more 

than half of the commercial banks is India offer Internet banking facilities. The results 

also show that there is a positive relationship between bank size and the ability to 

offer internet services. This implies that large banks are more equipped to offer 

internet banking services as opposed to smaller banks. The study results also 

revealed that there is no significant relationship between the ability to offer internet 

banking services and bank performance. Which implies that both smaller and large 

banks can enjoy a growth in performance irrespective of whether they choose to 

offer internet banking services or not. The results however, established that high risk 

profile associated with the use of internet banking hinders bank customers from 

using Internet banking services. Hence, expectations can thus be made that risk 

lowers the use of internet banking services and size does not influence the ability to 

offer internet banking services. 

Onay (2008) based his study on how the use of internet-banking services affects 

bank profitability of Turkish banks. The study period ranged from 1996 to 2005 and 

focused on a sample of 13 banks. Return on equity (ROE) and assets (ROA) were 

used as measures of bank performance while explanatory variables were composed 

of macroeconomic and bank-specific variables. The findings showed that the 

relationship between internet banking and bank performance varies with the time lag 

under consideration. Meaning that the benefits of internet banking require a certain 

time frame before the actual benefits can be reaped.  Furthermore, the results also 

showed that investment towards internet banking is continuous and banks should 

always expend resources towards improving internet banking facilities. This implies 

that the extent to which internet banking proves to be effective is determined by the 

made internet banking improvements made.   

Sumra, Manzoor and Abass (2011) explored the relationship between e-banking and 

bank profitability. The study used a qualitative approach and dwelt on the 

examination of data collected from 12 banks in Pakistan. The results confirmed that 

there is a positive relationship that exists between e-banking and bank profitability. 

This entails that the use of internet banking by commercial banks in Turkey will boost 

performance. Improvements in bank performance as a result of the introduction and 

adoption of internet banking allow banks to meets their operational costs and 

requirements. The study however, suggests that demographic elements such as 



20 
 

 
 

literacy rates have no effect on the use of internet banking. Hence, banks are 

considered to continue offering internet banking facilities and services irrespective of 

social changes. This is relatively unrealistic as most consumers are reluctant to use 

technological services which they are not familiar with. Moreover, complications in 

the use of e-banking services can actually reducing the number of users using e-

banking services. 

Kegan et al. (2005) drew focus on community banks and how changes in e-banking 

influence the performance of banks. structural equation modelling technique was 

used to analyse data collected from community banks in America with assets below 

US$1 billion. The results are in support of the idea that banks providing internet 

banking services tend to enjoy from better performance levels. This implies that 

there is a positive relationship between bank performance and the use of e-banking 

services. But differences can be observed between the context in which the study 

was applied and if such is to be applied to Turkey, incomplete conclusions can be 

made. This study therefore deems it better to examine a similar situation in the 

context of Turkey. 

Aduda and Kingoo (2012) did a study that looks at the potential effects of e-banking 

on bank performance in Kenya. The study used inferential and descriptive statistics 

to analyse the collected secondary data. The results also supported the idea that is 

bank performance is positively linked with improvements in e-banking. Arguments 

are based on observations made that e-banking improves consumers‟ convenience 

and thus causing an increase in the demand for e-banking services. Such an 

increase in the demand for e-banking services is considered to trigger improvements 

in bank performance. Arguments established in the study need to be extended to 

examine the same effects on commercial banks in Turkey. This can be attributed to 

positive developments that have been observed in Turkey which showed that there 

has been a substantial increase in Turkey‟s internet penetration rate. Such changes 

need to be considered if sound conclusions are to be made about the effect of e-

banking on commercial banks in Turkey.  

Al-Smadi and Al-Wabel (2011) also examined a similar situation but in the context of 

banks in Jordan over a 10-year period to 2010 using regression analysis. The study 

however, established that conditions under which the use of e-banking will affect 
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changes in bank performance. Deductions were made that the banking situation in 

Jordan is different. The contextual environment in which banks in Jordan are 

operating is was established to be having negative influence on the influence of e-

banking on bank performance. This shows that only every economic environment 

favours a positive relationship between e-banking and bank performance. Hence, 

making generalisations that e-banking will have a positive effect on the performance 

of banks in Turkey might actually turn out to be false. Moreover, most Turkish people 

have embraced the use of technology and this tends to significantly influence how e-

banking will impact bank performance in Turkey.  

Muriuki (2009) concentrated on looking at the determinants of e-banking in Kenya. 

The study is based on arguments which show that factors affecting the adoption of e-

banking. Descriptive analysis was employed and the results showed that perceived 

external, technological and organizational factors have a huge implication on the 

interaction between bank performance and e-banking. External elements such as 

globalisation have huge implications on the adoption of e-banking. This is because 

globalisation causes other institutions in other countries to develop their technical 

systems in line with globalisation trends. As a result, globalisation and the adoption 

of e-banking will be accompanied by increased use of newly introduced e-banking 

facilities by bank customers. This is results in an increase in service fees and volume 

of e-banking transactions leading to improved profitability. Meanwhile, technological 

developments reflect the need to attain improvements in banking efficiency and 

effectiveness. Thus, the more advanced the bank‟s e-banking facilities are, the 

greater the efficiency and effectiveness levels. Such will be reflected by positive 

changes in bank performance. Also, the way labour and capital resources are 

organised also influences the extent to which banks will adopt e-banking. This is 

because banks will be looking for an optimum capital to labour ratio that will 

maximise bank. Hence, the adoption of e-banking will be regarded as contributing 

towards attaining that effective and efficient capital-labour ratio that will maximise 

bank performance.  

Ombati et al. (2010), did a study that bases its arguments that there is a positive 

relationship between the use of technology and service quality in Kenya‟s the 

banking sector. Pearson correlation coefficient test was used to analyse data 

collected from a sample of 120 banks and the results revealed that there is a positive 



22 
 

 
 

correlation between technological development and service quality. The results also 

established that there are banking dimensions which influence the interaction 

between technological developments and service quality in the banking sector. 

These service quality dimensions were identified as accurate transactions, 

convenience, accurate records, efficiency and security. The absence of these 

dimension means that banks will not be in a position to benefit from the adoption of 

e-banking. That is, no positive changes in bank performance can be observed so 

long as these service quality dimensions are absent.  

Njuguna et al. (2009) did a panel analysis of banks in Kenya to examine trends 

observed in the adoption of e-banking. The study revealed that less than 30% of the 

people in Nairobi have access to e-banking services. This denotes that e-banking 

services have to be available in areas which they are needed most. Failure to 

identify areas and target group of people that need e-banking services can cause 

banks to lose on potential market share. In this case, the Turkish situation is 

characterised by a high number of people having access to e-banking. Hence, 

considerations can be made that Turkey is more likely to benefit from e-banking as a 

result of its high internet penetration and e-banking developments. Observations 

made from the study also revealed that changes in bank performance attributed to 

improvements in e-banking will vary with the business cycle stage in which the bank 

is in. thus, it can be concluded that banks that are in the early stages of the business 

cycle are less likely to benefit from e-banking as compared to those that have 

reached the maturity stage. The study also managed to outline that the use of e-

banking is governed by conditions which must be met in order to warrant a total 

improvement in bank performance. These conditions were identified as trialability, 

visibility, risk, result demonstrability, compatibility, relative advantage, self-efficacy 

and perceived ease of use usefulness. However, these factors were established to 

be having different impacts on bank performance. Trialability, visibility and risk were 

considered to be having adverse effects on bank performance. On the other hand, 

result demonstrability, compatibility, relative advantage, self-efficacy and perceived 

ease of use usefulness were observed to vary with each successive change in bank 

performance. This greatly shows that contextual factors which influence the 

relationship between bank performance and e-banking in Turkey are most likely to 
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be different from those of other countries. Hence, it is always important to examine 

the influence of these factors on bank performance.  

Bahia (2007), argues that E-banking has changed from solely internet based to 

hybrid activities. It means that the traditional banking practices are now mixed up 

and combined with the internet-based and online banking. There is a huge market 

for hybrid operating banks (traditional banks with online banking tools) for 

consumers. People are using the hybrid banking tools for the ease and flexibility of 

the financial needs. With the hybrid banking system, making payments, conducting 

financial activities, and operating business online has become much easier. 

E-Banking is a source has become one of the most effective and efficient sources of 

conducting direct deposit, computer banking, stored value cards, and debit cards. 

The technologies used in E-Banking are competitive and save time at the same. 

They are secure and safer as compared to traditional cash transfers by hand. It 

helps in reducing the time as well as risk of doing financial activities. Banking sector 

and the financial institutions are now competing to acquire these technologies for 

ease of their customers and to attract further consumer market (Egland et al. 2008). 

Gikandi and Bloor (2010) examined implementation and effectiveness of E-Banking 

in Turkey. The results of the study outlined that there is a radical shift between years 

2005 and 2009 in the consumer behaviour and market demand. In the 2005 survey, 

the banking sector adopting E-Banking increased to 70% whereas, in 2009, it 

became 100%. However, internet security and cybercrimes were observed as the 

fundamental challenges to the increasing demand of E-Banking. E-Banking is 

consistently growing as the convenience and its countless benefits are attracting 

much of the consumer market. Banks are competing to adopt this technology for the 

stability and rapid growth in the banking sector.  

Meuter (2010) studied the adoption of E-Banking in two categories that includes (1) 

access-technology and factors related to infrastructure and (2) sector specific factors 

for retail banking. The first category refers to the ability of the consumers in adopting 

and using the technology and the second category refers to the sense of trust and 

confidence of the consumers in these financial institutions. Meuter (2010), also 

examined the Acceding and Candidate countries‟ (ACCs) adoption of Internet 

banking and observed that, lack of accessories like PC and internet availability is an 
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entry barrier for e-banking development in EU15 and ACCs. The cost for accessing 

these services is also an issue for Central and Eastern Europe countries. Similarly, 

consumer also lack confidence on the financial insNACutions for adapting to these 

technologies.  

The study by Iacono and Orlikowski (2004) found that one of the significant factors to 

accelerate E-Banking is trust. Therefore, the financial institutions must try to work on 

the trust issue for increasing the demand of E-Banking among the consumers. 

Similarly, trust is not enough; banks must try to improve response time, assurance, 

customer services, security and customer privacy, personalization issues, and 

payment tracking are also important factors for increasing customer satisfaction. 

Akerlof and Girardone (2011) added that banks can increase the cost-efficiency with 

E-Banking if imply appropriately.  

Bahia (2007) and Vila et al (2013) studied the similar behaviour among the European 

Union banks that experienced cost-efficiency and increase in productivity with 

adaption of E-Banking. Carlson and Lang (2001) observed that Turkish retail banking 

sector experienced reduced cost and increased efficiency with E-Banking. Meuter 

(2010) added that E-Banking reduce the operational cost that added to the increased 

productivity and maximized their revenues. According to Ombati et al (2011), E-

Banking not only reduces the cost but also helps in effective management of 

information that also ensures high profitability. 

 

1.8 Model variables 

Using the established literature review it can therefore be noted that the major key 

issues or variables that pose a huge effect on the interaction between internet 

banking and bank performance among commercial banks in Turkey are loans issued 

by the bank, liquid assets, bank deposits and bank size. 

1.8.1 Internet banking  

This is the variable of main concern and its effects on bank performance have been 

outlined to be positive (Malhotra & Singh, 2009). However, there are cases whereby 

internet banking can pose a huge challenge on bank performance. For instance, the 

existence of risks can hinder people from using internet banking. This has an effect 
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of reducing bot the volume of internet banking transactions as well as revenue 

inflows made from internet banking activities. Banks will also require a lot of funds to 

maintain the internet banking infrastructure and this can prove to be costly for banks. 

A high rising internet banking cost level can high bank performance. Hence, the 

relationship between internet banking and performance cannot always be positive. 

But the more people use internet banking, the more banks will make in the form of 

services fees. The number of active customers using internet banking can also be 

used as a proxy of internet banking. Expectations will thus be made in line with the 

findings made by Malhotra and Singh (2009), and Kiragu (2017). that an increase in 

the number of active customers using internet banking will result in an increase in 

bank performance. 

1.8.2 Percentage of loans issued by the bank 

Banks make profits from loans they issue to customers. That is, bank loans are a 

representation of the banks‟ assets. Trujilo (2017) contends that an increase in bank 

loans is a representation of an increase in the bank‟s assets. This implies that the 

more assets banks possess in the form of loans, the more they can gain through 

interest levied on the loans. In this regard, an increase in bank loans can thus be 

said to lead to positive changes in bank performance. However, Wang and Wang 

(2015) contends that having a high growth of a percentage of loans issued does not 

automatically imply bank performance will increase. This is because some loans can 

be considered as non-performing and can actually fail to generate the required 

returns. In this case, the relationship between bank loans and performance will be 

negative. Hence, it is always important for banks to ensure that loans are made to 

productive individuals and companies. Wang and Wang (2015) also agree and 

established that proper assets management strategies are needed to maximise the 

availability and use of liquid assets.  

1.8.3 Liquid assets  

Liquid assets provide a measure of the bank‟s liquidity position. That is, the ability of 

a bank to convert its assets into means of payment. It is important for because to 

have highly liquid assets. This is because a highly liquid bank can easily meet its day 

to day demand for withdrawals and other obligations. Banks on the other hand can 

encounter severe challenges in the event that they are no liquid enough. In addition, 

the importance of liquidity can be traced to the ability of the bank to invest in internet 
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banking activities. This can be evidenced by a study conducted by Kegan et al. 

(2005), which showed that highly liquid banks are in a strong position to invest more 

in internet banking activities. The effect of liquid assets on bank performance is 

conditional. This is because too much liquidity can hamper bank performance. As a 

result, both negative and positive effect ideas by Kegan and others will be used as a 

base of analysing the impact of liquid assets on bank performance. 

1.8.4 Bank deposits  

Banks always attempt to lure money deposits from customers. In this case, this can 

use such deposits to issue more loans and make additional investments. It is in this 

regard that the effect of bank deposits is considered to be positive (Pastory & Swai, 

2013). Pastory and Swai (2013) also noted that there are cases where an increase in 

bank deposits can reduce bank performance. This normally occurs when an increase 

in bank deposits is at the expense of other profitable ventures such as internet 

banking. Hence, either a positive or negative relationship between bank deposit and 

performance was expected.   

1.8.5 Bank performance  

Banks performance represents the variable of concern. That is, the dependent 

variable upon which the effects of internet banking, liquid assets, volume of loans 

issued by the bank and bank deposits will be estimated. Return on assets was used 

as a proxy for bank performance.  

1.8.6 Bank size  

The total assets that are in possession of the bank are a commonly used indicator of 

bank size. This entails that large banks are those banks that are in possession of a 

huge asset base as compared to small banks. The extent to which bank size varies 

with bank performance varies from bank to bank, industry to industry and economy 

to economy. This entails that the impact of bank size on bank performance might be 

positive in one country and negative in another country like Turkey. This can be 

supported by results found in a study done by Kagecha (2014). Kagecha established 

that there is a negative linkage between bank size and bank performance. With the 

situation that took place in Turkey, a negative relationship between bank size and 

performance was expected. 
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1.9 Summary of empirical studies 

This chapter focused on the examination of e-banking on the performance of 

commercial banks in Turkey. The established literature showed that there is a 

positive relationship that exists between e-banking and bank performance. This 

relationship was further established to vary in effect between the context in which 

one is looking at. As a result, gaps were identified that e-banking will have positive 

effects on bank performance while in some cases, the relationship is negative.  

The results also revealed that there are a series of organisational, technological and 

external factors that influence the way e-banking impacts bank performance. Though 

other studies managed to reveal that technological improvements tend to spear up 

bank performance. However, things such as competition and globalisation tend to 

force banks into force to adopt similar or highly advanced technological and e-

banking developments. This also suggested that  

Arguments were made against the established literature which showed that 

demographic elements such as literacy rates have no effect on the use of internet 

banking. Hence, the need to fill this gap was based observations made which 

showed that most consumers are reluctant to use technological services which they 

are not familiar with. Also, any complications encountered in the use of e-banking 

services can actually reduce the number of e-banking users. 

e-banking can also be considered to be an innovative and strategic meant to 

improve the quality of services offered by banks. The effectiveness of such a 

strategic move relies on the extent to which it fulfils service quality dimensions such 

as accurate transactions, convenience, accurate records, efficiency and security. 

Failure to cater for these can reduce benefits attributed to the adoption of e-banking. 

The study also established that there is a gap that needs to be filled in as much as 

the conditions governing the effectiveness of e-banking are concerned. These 

conditions are trialability, visibility, risk, result demonstrability, compatibility, relative 

advantage, self-efficacy and perceived ease of use usefulness. The impact of these 

factors varies with the type of financial institutions under consideration, level of 

financial development, market conditions etc.  

Conclusions were made based on the given literature that improvements in e-

banking are more likely to cause positive changes in bank performance of banks in 
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Turkey. Thus, recommendations can be made that e-banking is an innovative move 

that improves operational efficiency, allows bank to service more customers at the 

same time and gain more revenue in the form of service fees. Hence, e-banking can 

be said to result in positive changes in bank performance.  

Table 1.1: Summary of empirical studies 

Author Country Approach Results 

Siam (2006) Jordan Qualitative analysis and deductive 

reasoning analysis based on  

20 commercial banks  

(internet banking, bank 

performance) 

High investment requirements and costs 

can cause e-banking to have an adverse 

effect on bank profitability. 

Malhotra and 

Singh (2009) 

India. Multivariate regression analysis of 

inflation, demand, net advances, 

net interest income, loans, equity, 

size and internet banking on bank 

performance.  

The adoption of e-banking is positively 

related to bank size and banks that offer 

internet banks services can have better 

performance ratios as compared to non-

Internet banking providers. 

Onay (2008) Turkey Regression analysis of 13 banks 

using fee income and 

commission, overhead expenses, 

interest spread, internet banking 

on ROE and ROA. 

Contributions from the use of internet 

banking facilities varies with the business 

cycle of the organisation and are high in 

the long run as compared to the short run 

Sumra, 

Manzoor and 

Abass (2011) 

Pakistani Qualitative analysis of the impact 

of internet banking on bank 

performance. 

There is a positive relationship between e-

banking and bank profitability of banks. 

Njuguna et 

al. (2009) 

Kenya Regression analysis  

(result demonstrability, relative 

advantage, self-efficacy, 

perceived ease of use, perceived 

usefulness and bank 

performance) 

internet banking helps to improve 

operational efficiency and this contributes 

towards improving the financial 

performance of banks. 

Gikandi and 

Bloor (2010) 

Turkey Quantitative analysis (internet 

banking, operating cost, bank 

size, interest expense and ROA). 

Customer related and cost reduction 

factors strongly influence the adoption of 

e-banking. 
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Kegan et al. 

(2005) 

Turkey structural equation model of non-

interest expenses to total revenue, 

inefficiency, non-interest income 

on total expenses, total assets per 

employee, average rate of growth 

in assets and bank performance. 

Internet banking services providing banks 

are better financial performers than non-

internet banking service providing banks.  

Aduda and 

Kingoo 

(2012) 

Kenya Descriptive and inferential 

statistics 

(Investment in electronic banking, 

Number of ATMS systems, 

Number of debit/cards issued and 

ROA) 

Positive relationship between all the e-

banking activities and bank performance 

Al-Smadi and 

Al-Wabel 

(2011) 

Jordan  Accounting techniques (e-banking 

and bank performance) 

e-banking has a significant negative 

impact on bank performance. 

Muriuki 

(2009) 

Kenya Descriptive analysis of Perceived 

external, technological, 

organizational factors and bank 

performance. 

Perceived external, technological and 

organizational factors have a positive 

impact on e-banking. 

Ombati et al. 

(2010) 

Kenya Correlation analysis (investments 

in e-banking, service quality and 

bank performance)  

Technological developments and service 

quality are directly related with each other 

and this translates to improved bank 

performance.  

Gikandi and 

Bloor (2010) 

Turkey 

2005-

2009 

Regression analysis of Internet 

security, awareness, privacy and 

customer trust against bank 

performance 

Internet security, awareness, privacy and 

customer trust are some the major future 

challenges that affect the adoption of e-

banking  
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CHAPTER 2 

OVERVIEW OF THE TURKISH ECONOMY AND BANKING SECTOR 

ANALYSIS  

 

2.1 Overview of the Turkish economic  

The Turkish economy bounced back into a positive path following the 2008 financial 

crisis which saw GDP falling by 5% in 2009 (Deloitte, 2015). Much of the contribution 

towards improving economic prospects were mainly driven by improvements in the 

banking sector. Such improvements were evident between the year 2010 to 2011 in 

which GDP increased to 9% as shown in figure 2.1. Turkey‟s economic performance 

is relatively higher than that of other European countries such as Russia, G7, India 

and economies in transition.  
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Figure 2.1: Real GDP growth 

Source: Deloitte (2015) 

Economic improvements witnessed in Turkey were attributed to increased loan 

volumes, capital inflows, fiscal stimulus, low interest rates and domestic demand. But 

these improvements were being hindered by a rising current account deficit as 

advanced countries were normalising their monetary policies (Deloitte, 2015). The 

ongoing global economic transformations have not managed to spare the Turkish 

banking sector. As it stands, the Turkish banking sector has been going through a lot 

of changes which include, asset purchasing facilities, Volker rule, Basel III and tight 

regulations.  

2.2 Major economic challenges affecting the Turkish economy 

2.2.1 Inflation  

Inflation is one of the major drawbacks that has been affecting the Turkish economy 

and CBT has been making frantic efforts to deal with inflation. Ever since the since 

the period 2002, the CBT has been battling erratic problems of inflation.  
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Figure 2.2: Actual vs targeted CPI levels 

Source: Deloitte (2015) 

The year 2002, registered the highest level of inflation with a CPI of 29.7% which is 

slightly lower than the targeted rate of 35%. Though there has been a drop in the 

CPI to 18.4% in 2003 and 6.2% in 2012, the inflation rate remained relatively high 

above the 6.2 mark. The period 2008 which was characterised by the effects of the 

financial crisis also witnessed a surge in inflation from 8.4% in 2007 to 10.1%. this 

provides tangible evidence that inflation has been Turkey‟s prominent economic 

challenge. The CBT has thus been engaging in a tight monetary stance to fight 

against the rising inflation level.  

2.2.2 Depreciating value of the Lira 

The Turkish lira has been losing value against major currencies such as the euro, 

US dollar and British pound.  Such has been linked to political events such as 

souring ally relationships between Ankara and Washington (Wyman, 2016). The Lira 

depreciated against the dollar from US$1=₺3.7401 into a lowest par of 

US$1=₺6.7046 in September 2018 (https://www.poundsterlinglive.com). This tends 

to impact the value of exports and causes them to be expensive while the value of 

imports falls on the international market.  

2.2.3 Political disturbances  

Political disturbances tend to mirror negative sentiments and expectations. Every act 

or event of political instability is reflected by the depreciation of the local currency 
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(Ertugul & Selguk, 2018). Investors are often reluctant to invest or make positive 

investment decisions in a country that is characterised by political instabilities. This 

has been one of the issues affecting the Turkish economy. Hence, political 

instabilities can be said to be a major drawback against FDI inflows and economic 

growth.  

2.2.4 Effects of the 2008 financial crisis  

The 2008 financial crisis did not only pose threats to financial growth and stability but 

also went one to put other economies into economic doldrums. This is because the 

financial crisis was highly characterised by a series of bad economic misfortunes 

such as collapse of financial institutions loss of customer deposits, corporate 

scandals, liquidation of assets etc. (Bourkhis & Nabi, 2013). Furthermore, some of 

the effects of the 2008 financial crisis are still being felt and Turkey continues to 

suffer from such effects. One of the notable ways Turkey has been affected is 

through inflationary and interest rate challenges (Kibritçioglu, 2010). Consumers on 

the other hand, have been reluctant to boost their savings with financial institutions. 

 

2.3 Financial sector analysis  

The Turkish banking sector is one of the largest financial services contributors to the 

Turkish economy. This is supported by theoretical insights which show that banks 

have an intermediary role to play in an economy (Hellwig, 2009). Also, academic 

scholars also support the idea behind the importance of banks citing that they aid in 

providing the much-needed funds to support consumption and production activities 

(Brunnermeier, 2014; Macit, 2012).  

The gathered facts are in support of this idea and show that of the USD$51 billion 

foreign direct investment (FDI) inflows that was recorded between the year 2000 to 

2017 in Turkey, 78% was contributed by the banking sector. This is shown in figure 

2.3 and the insurance sector was second, contributing 15.4% of FDI inflows followed 

by other financial services providers who raked in 6.6% of the FDI inflows. 
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Figure 2.3: FDI inflows into the Turkish banking sector 

Source: ISPA (May, 2018) 

 

The dominance of the banking sector in Turkey over other financial service providers 

can also be evidenced by the growth of the of the banking sector. According to 

Hellwig (2009), total assets is one the most favourable indicator of bank size. With 

this in mind, it can be noted that there has been a significant growth in Turkey‟s 

banking sector with a CAGR of 18%.  
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Figure 2.4: Asset size of Turkey‟s banking sector 

Source: ISPA (May, 2018) 

During the period 2008 to 2017, the Turkish banking sector accounted for 67% of the 

total assets growth that was observed in Turkey‟s financial sector. Insurance and 

pensions contributed of 3% but with a slightly higher CAGR of 19%. Other financial 

services providers had a CAGR of 17% followed by the Central Bank of Turkey 

(CBT) which had a CAGR of 15%. Contributions made by other financial services 

providers in terms of the total assets growth experienced in Turkey‟s financial sector 

stood at 22% relative to the 8% made by the CBT.  

With this in mind, conclusions can be drawn that the Turkish banking sector still 

continues to play a vital role in the Turkish economy. Also, its importance is tied to its 

growth and hence efforts to promote financial growth and development will not only 

assisting in improving banking activities, but also in boosting economic activities. 
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Such can be supported by ideas which revealed that there is a positive relationship 

that exists between financial development and economic growth (Brunnermeier, 

2014).  

 

2.4 Banking sector analysis 

By the period 2017, the Turkish banking sector was composed of a total of 51 banks. 

These were made up of 33 deposit banks, 13 development and investment banks 

and 5 participation banks or simply, privately-owned commercial banks, state-owned 

deposit banks, deposit banks and foreign banks as shown in table 2.1. 

Table 2.1: Overview of the Turkish banking sector  

Group name Banks  Branches abroad Branches in Turkey 

Banking System 47 69 10 430 

Privately owned commercial banks  13 28 3 957 

State-owned deposit banks  3 31 3 684 

Deposit banks  34 69 10 377 

Foreign Banks 21 10 2 735 

Source: Bank Association of Turkey 

(https://www.tbb.org.tr/en/modules/banka-bilgileri/banka_sube_bilgileri.asp) 

All these 51 banks had amassed a total of ₺3.3 Trillion worth of assets and major 

five banking players were Ziraat Bankasi, Turkiye Is Bankasi, Garanti Bank and Halk 

Bank with total assets with ₺408 billion, ₺346 billion, ₺311 billion, ₺293 billion, and 

₺280 billion, respectively.  

Such trends were marked with a 50% ownership by assets between state owned 

banks and locally owned banks. The Turkish government and locally owned banks 

each owned 36% of the total assets that were accumulated by banks by the period 

2017. Foreign owned banks owned 28% of the total assets.  

One of the notable trends experienced within the Turkish banking sector is 

improvements in asset and liability composition of the banks. This can be supported 

by figure 2.3. Figure 2.3 provides evidenced of improvements in diversification of the 

Turkish banking sector as noted by the growth in asset composition and a decline in 



37 
 

 
 

liability composition. Such diversification efforts help to deal with banking risks that 

can undermine bank performance, survival and growth (Wyman, 2016).  

It can be noted that there is a significant growth in bank loans from 32% in 2004 to 

65% in 2017. This signifies an improvement in both banking and economic activities 

and such is profitable for banks. This is because banks will be in a position to earn 

more revenue from interest charged on loans (Deloitte, 2015). However, deposits fell 

from 62% in 2004 to 53% in 2017 and this tends to reduces banks‟ capacity to issue 

more loans. Hence, a decline in bank deposits can be said to be negatively related to 

bank performance.  

 

 

Figure 2.5: Diversification of the Turkish banking sector 

Source: ISPA (May, 2018) 

 

Though cash with banks and other banks remained stable at 15% between 2004 to 

2017, there has been a significant decline in shareholder from 15% to 11%. This 

signifies risk averse behaviour by banks‟ equity holders. Such can also show that 

equity holders have been losing trust in the ability of bank managers to manage their 

capital resources in the most profitable ways (Bpourkhis & Nabi, 2013). This is 
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because equity holders will inject more capital resources into banks that are making 

more profits.  

Also, more capital injections will be higher into those banks that can use the 

available capital resources in the most effective ways that will generate higher equity 

returns for the equity holders. Equity holders will always need higher equity rates to 

compensate for the opportunity costs of investing into the banks.  

 

 

Figure 2.6: Asset and lending growth of the Turkish banking sector 

Source: ISPA (May, 2018) 

Banking sector trends in Turkey were also accompanied by the introduction of 

Islamic banking in the early 1980 and operated as „Special Finance Houses‟ 

(Wyman, 2016). They were later renamed to participation banks in 2005. Stipulated 

guidelines were set by the BAT that they confirm to the required Islamic banking 

principles.  

Presently, there are 5 participation banks in Turkey and these banks have been 

playing a vital role in Turkey‟s banking sector. This can be supported by figure 2.6, 



39 
 

 
 

which shows that participation banks have been growing in size as noted by total 

assets since 2007. In 2007, participation banks had a CAGR of ₺19 billion which 

increased to ₺160 billion. This figure has also been growing in relation to the total 

banking assets recorded. For instance, it can be seen that the proportion of 

participation banks‟ assets to total banking assets increased from 3.3% in 2007 to 

4.9% in 2007. The same applies to loans issued by the participation which grew from 

4.9% to 5% in the same period. 

 

2.5 Major challenges undermining Turkish banking sector activities  

2.5.1 Risk 

Risk is one of the major challenges that affect banks worldwide and it can be 

observed to exist in different forms. However, in banking, notable risks are liquidity 

risk, interest risk, performance risk and these risks can drive down bank performance 

and growth. Risk is always associated with negative sentiments and reactions 

especially towards banking activities (Hellwig, 2009). Following the loss of consumer 

deposits after the ravaging effects of the 2008 financial crisis, Turkish bank 

customers have been exhibiting a slow response towards banking activities 

(Kibritçioglu, 2010).  

In the event of a financial crisis or a surge in banking risks requires that central 

banks increase capital adequacy ratios as a provision against risks (Hellwig, 2009). 

This has however, been the opposite case with the CBT as can been noted in figure 

2.7. The capital adequacy ratio declined from 28% in 2004 to 16.9% in 2017. It 

however, remained above the 10.5% legal margin. Such reflect a decline in risk but 

should be aligned to match the risk outlook. 
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Figure 2.7: Reflectors of the risk outlook 

Source: ISPA (May, 2018) 

 

2.5.2 Macroeconomic instability 

Macroeconomic instabilities in the form of inflation and high interest rates have 

proved to be a stumbling block to the Turkish banking sector. Inflationary problems 

are coupled with a reduction in savings and an increase in bank withdrawals 

(Hellwig, 2009). These two incidences tend to disturbance the economy from 

functioning well. High interest rates also tend to reduce borrowing and banks will 

experience a decline in loans as well as revenue inflows from fees.  

2.5.3 Falling revenue margins 

Revenue margins in the Turkish banking sector have been on a downward path and 

this extend to affect both fee income and interest income. The BAT established that 

falling market rates which went down from 25% in 2014 to 11% in 2015 have been 

necessitating a decline in revenue margins (Macit, 2012). This can be attributed to 
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high level of competition within the Turkish banking sector. Turkey is considered to 

be having a high level of competition as compared to key European countries such 

as Germany, Netherlands, Spain and Italy (see figure 2.8).  

 

Figure 2.8: Market making competition in banking in key European countries 

Source: Wyman (2016) 

2.5.4 Decline in operational efficiency 

Operational efficiency is a key determinant of bank performance, growth and 

survival. Insights obtained from the study by Wyman (2016), revealed that banks that 

can attain improvements in Operational efficiency are more posed to benefit from 

economies of scale. As a result, they also tend to have a better competitive 

advantage over other banks (Macit, 2012). However, though Turkish banks have 

grew, operational efficiency remained relatively low. Wyman (2018) established that 

Turkish banks have been achieving an operating expense ratio of 20% while asset 

size continued to double. Most banks experienced changes in performance that are 

below of the hurdle rate (Wyman, 2016).  

 

2.6 Economic policies to stir financial growth and development  

Having established that inflation poses negative effects on the Turkish economy, the 

CBT managed to engage in a tight monetary policy to squeeze out excess 

expenditure. A combination of a tight fiscal and monetary policies to stir economic 
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activities towards a desired economic growth path (Brunnermeier, 2014). This should 

be accompanied by a reduction in unnecessary increases in government 

expenditure. High interest rates can also be levied on consumption borrowing. 

The Medium-Term Program has also been put into action to curb the rising current 

account deficit. Turkey‟s current account deficit has been relatively high above the 

economic growth rate and stood above 5% (Deloitte, 2015). Current account deficit 

tends to compound external debt and this is often reflected in high taxes and interest 

rates.  

Turkey‟s specialisation in „mid-tech sectors‟ resulted in an increase foreign trade 

deficit. The challenge with focusing on „mid-tech sectors‟ is that they insignificantly 

contribute towards economic growth (Kibritçioglu, 2010). Moreover, the global 

demand associated with final products by „mid-tech sectors‟ is often low. The CBT 

has thus shifting focus from „mid-tech sectors‟ to „high-tech sectors‟ which are 

associated with high global demand, high growth potential and comparative 

advantage.  

Diversification into MENA areas is also a possible solution that Turkey can tap into. 

This is because there has been intensive growth potential in other European 

countries which Turkey can tap into.  

Improving spending efficiency and generating new revenue streams is also another 

possible economic strategy that can be used to stir economic progress. This is 

because spending efficiency will help to stir funds towards productive sectors and 

activities which can boost economic growth. Efforts to deal with inflation and 

unemployment requires a huge injection of funds and a control of spending towards 

productive sectors and activities (Brunnermeier, 2014).  

Structural reforms can also be used to deal with the problem of import dependency 

that has been characterising Turkey‟s current account position (Wyman, 2016). In 

doing so, measures can be put towards reducing energy imports and devoting huge 

domestic expenditure towards energy sectors. Moreover, there is a greater need to 

mobilise domestic savings from the economy. This will go a long way in making 

available funds to stir up domestic production and local investment growth.  
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2.7 Commercial banking activities and internet banking trends in Turkey  

The global economy still continues to enjoy a lot from developments in digital 

facilities such as e-banking. With more than 7 476 billion people around the world, 

and more than half of the global population using internet, it remains apparent that 

banks stand to gain from developments in e-banking as denoted by figure 2.9 

(Hootsuite, n.d).  

 

Figure 2.9: An overview of global digital developments 

Source: Hootsuite (n.d) 

The ability to benefit from global developments in e-banking also includes banks in 

Turkey where a high number of people are now having access to internet. 

Meanwhile, Turkey‟ banking sector has grown to be one of the most financially 

developed and innovated banking systems around the world. 
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Table 2.2: Internet Users in Turkey from the year 2004 to 2016 

 

Source: http://www.internetlivestats.com/internet-users/turkey/ 

Table 1.2 denotes that there is a growth in the number of internet users since 2005 

which had a total of 10 491 251 million internet users in 2005 and grew to 46 196 

720 million users in 2016. Such a high number represents potential opportunities that 

the Turkish banking systems strands to offer. With a penetration rate of 58% as of 

2016 and a population change of 1.22%, more is yet to be gained by banks in Turkey 

and the adoption of e-banking therefore serves as one of the key strategies banks 

can use to tap into the available innovativeness opportunities.  

 

2.8 Current and future projection of the Turkish banking sector 

The Turkish banking sector is still posed to grow but current challenges are mainly 

being posed by the falling exchange value of the Turkish lira against major 

currencies. In 2014, the value of the Lira was 2.04TL for each US$1 traded but 

http://www.internetlivestats.com/internet-users/turkey/
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recently by the end of July, the lira was traded at 8TL for each US$1 traded 

(Dargent, 2018). This resulted in an increase in the level of withdrawals from banks 

as consumers rushed to purchase US dollars and other foreign currencies which 

were much relatively stable that the Lira. As a result, the level of bank deposits 

declined and the capacity of banks to issue more loans in this case was hinder and 

this translates to a decline in bank performance (Pastory & Swai, 2013). But banks 

that were involved in foreign exchange activities during that time did make profits on 

currency trading through service fees.  

There are also strong signs that the Turkish economy has been „overheating‟ and 

this imposes challenges on the future growth prospects of the banking sector. This is 

because a lot of Turkish banks have been accumulating a lot of restructured loans 

(Dargent, 2018). BAT (n.d) also further states that there has been a significant 

growth in bank loans in 2017 which reached as high at 85% of GDP in 2017.  

Also, the loosening of regulatory standards is more likely to have negative 

implications on confidence in the banking sector. This is because weaker standards 

have an effect of reducing reporting visibility, asset quality and capital buffers 

(Gikandi & Bloor, (2010). 

However, the increased in external support from other European economies is 

proving to be handy for a lot of banks such as Garanti Bank and Yapi Kredi, 

receiving foreign support (Dargent, 2018). This enables banks to fund their 

operations and investment activities. Hence, expectations are that a continued 

increase in external support is more likely to lead to an increase in investment by 

banks. This will also stir up financial development and growth.  

Also, an increase in efforts by the Turkish government to promote economic growth 

and development is more likely to stir up an increase in banking activities. With 

potential increases in consumption and production activities, banks are more posed 

to increase the extent to which they fulfil their financial intermediation functions. 

Hence, the projected increase in economic growth in Turkey is more likely to be 

accompanied by an improvement in banking activities.  
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CHAPTER 3 

RESEARCH METHODOLOGY 

 

3.1 Research design  

The study is a quantitative approach dwells on the use of secondary panel data 

collected from the Bankers Association of Turkey. As such, the study relies on the 

use of econometric techniques to offer explanations about the explain the effects of 

electronic banking on financial performance of commercial banks in Turkey.  

3.1.1 Model estimation  

Due to the nature of the banks being examined, a balanced panel model was 

deemed fit for estimating the effects of electronic banking on financial performance 

of commercial banks in Turkey. the model is thus composed of 6 cross sections each 

having a total of 16 observations which gives a total of 96 observations. The 

variables of concern are return on assets (ROA), number of active customers using 

internet banking (NAC), bank deposits (GBD), bank loans (LNS), liquid assets (LA) 

and  bank size (BS). The following regression expression was used to form the base 

of the estimation process; 

ROA = β0 + β1NAC + β2BP + β3LNS + β4LA + β5LBS + µ……….………..…………. 

(1). 



47 
 

 
 

The explanatory power of the model is determined using R-squared and the 

significance of the estimated model by the F-statistic (Greene, 2003). µ represents 

the error term while the OLS estimators are denoted by β0 – β4.  Insights by Gujarat 

(2009), recommends that all the variables by changed into logs so as to avoid the 

problem heteroscedasticity. Equation 2 thus becomes the final estimated model after 

changing the variables into logarithms; 

LROA = β0 + β1LNAC + β2BD + β3LLNS + β4LLA + β5LBS + µ….………..…………. 

(2). 

 

Equation (2) thus constitute a foundation upon which panel data estimations will be 

done. Hence, both fixed and random effect models will be based on the formulated 

equation (2). Elhorst (2003) contends that the difference between a fixed effect 

model (FEM) and a random effect model (REM) is that the former assumes that the 

cross-section is homogenous. On the other hand, a REM assumes that the cross-

section is heterogeneous.  

The benefits of panel data make it possible to include a lot of observations (Judson, 

1999). As a result, the obtained results can be said to be more efficient. Elhorst 

(2003) also outlined that panel data estimations have an advantage over other 

estimation procedures in the sense that they allow a lot of hypotheses to be tested. 

Moreover, the problem of omitted variable bias is not usually prevalent in panel data 

estimations. Ideas given by Petersen (2009), also showed that panel data can be 

used to deal with the problem of immeasurable effects of heterogeneity. 
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3.1.2 Definition and description of variables  

Table 3.1: Definition and description of variables 

Nature of 

the variable 

Variable Variable description Related 

literature 

Expected 

Sign 

Dependent 

variable  

Return on assets 

(ROA) 

Provides an indication of how the 

bank is using its assets and is one 

the widely used indicator of bank 

performance.  

Oshikoya, 

(2007) 

 

     

 Percentage of 

loans issued 

(LNS) 

Provides an indication of the 

changes in the growth of loans 

issued by the banks. A growth in 

banks loans is more likely to lead 

to an improvement in bank 

performance.  

Trujilo-

Ponce 

(2013) 

 

 

+ 

 

 

 

 

Total number of 

active internet 

banking 

customers (NAC), 

a proxy of internet 

banking. 

This measures the number of 

bank customers who use internet 

banking.  

Malhotra 

and Singh 

(2009) 

 

(Kiragu, 

2017). 

 

+ 

Bank deposits  Measures the growth in the 

amount of funds deposited into 

banks by bank customers either 

for short term or long term 

keeping 

Pastory 

and Swai 

(2013) 

 

+ 

- 

 

Liquid assets (LA) Gives an indication of the liquidity 

position of the bank. The more 

liquid assets the bank is, the 

better the liquidity.  

Kegan et 

al. (2005). 

 

Marozva 

(2015) 

 

+ 

 

- 

 Bank size (BS) Provides an indication of how big 

is the bank in terms of total assets 

Kagecha 

(2014) 

- 

 



49 
 

 
 

3.1.3 Population and sampling methods  

The study focuses on 6 of the 9 Turkish privately owned commercial banks in 

Turkey. the decision to focus on examining the effects of electronic banking on 

financial performance of privately-owned commercial banks in Turkey was 

necessitated by insights which showed that private banks are in a strong position to 

benefit from internet banking. This is mainly because of the efficiency levels, profit 

centred objectives and have the required investment potential to invest a lot of 

resources in internet banking.  

Table 3.2: Description of the banks in relation to CAR and total assets 

 Privately-owned Commercial Banks CAR (%) Total assets (us$ M) 

 Akbank T.A.ġ. 16.78 28 747 

Anadolubank A.ġ. 16.92 741 

Fibabanka A.ġ. 17.18 1 351 

ġekerbank T.A.ġ. 14.33 1 851 

Turkish Bank A.ġ. 15.68 252 

Türk Ekonomi Bankası A.ġ. 15.10 15 350 

Adabank A.ġ. 14.85 14 130 

Türkiye ĠĢ Bankası A.ġ. 14.30 8 640 

Yapı ve Kredi Bankası A.ġ. 15.20 12 320 

Türkiye Garanti Bankası A.ġ. 17.99 34 685 

* CAR and total assets as at June 2018 as published by BAT 

 

3.1.4 Data sources, analysis and presentation 

Model data was taken from the BAT website and spans from the third quarter of 

2014 to the second half of 2018. Eviews 9.5 was used to estimate the bank 

performance-internet banking model. Return on assets, the number of customers 

using internet banking, economic growth, loans issued by the bank, liquid assets and 

bank deposits.   

 

3.2 Diagnostic tests 

Diagnostic tests were mainly based on the use of the Durbin Watson statistic which 

provides an indication of the existence of serial correlation (Durbin & Watson, 1951). 

A Durbin Watson statistic which is close to 2 is usually preferable and has to fall 
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within the lower and upper statistics in order to offer confirmation that there is no 

serial correlation. Secondly, redundancy tests were carried out on the FEM to 

determine if its obtained results are redundant or not in explaining the effects of 

electronic banking on financial performance of commercial banks in Turkey. The 

decision is to accept the null hypothesis that the estimated FEM is not redundant 

when the obtained p-value is greater than 0.05.  

The Hausman test was also used to determine whether the REM or a FEM offers the 

best explanation of the effects of electronic banking on financial performance of 

commercial banks in Turkey. Hausman (1978), asserts that given a vector of 

independent variables X, a dependent variable Y whose interaction is expressed in 

the form of the following model; 

Y = bX + e ………………………………………………………………………………… (1) 

Hausman (1978) contends that model (1) has only one estimator β1 which is efficient 

but both β0 and β1 are consistent. Var(β0) - Var(β1) therefore provides an indication 

of the related degrees of freedom. Incorporating these ideas, the Hausman test can 

thus be established as follows; 

H = (β0 - β1)‟ (Var(β0) - Var(β1))
 t (β0 - β1) ……………………………………………… 

(2) 

The Moore-Penrose inverse matrix is denoted by t and makes it feasible to 

determine if the REM is efficient and consistent. As a result, hypotheses of the 

concerned diagnostic tests will be in connected to the following three statements; 

 H1: There established models do not suffer from the problem of serial 

correlation. 

 H2: The FEM regression model is not redundant. 

 H3: The REM offers the best explanation of the effects of electronic banking 

on financial performance of commercial banks in Turke 
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CHAPTER 4 

DATA ANALYSIS AND PRESENTATION  

 

4.1 Introduction 

The study focuses on 6 of the 9 Turkish private banks and uses data that spans from 

the third quarter of 2014 to the second half of 2018. Efforts to examine how internet 

banking affects bank performance of these 6 private banks was motivated by 

observations made which showed that private banks are in a strong position to 

benefit from internet banking mainly because of the efficiency levels and profit 

centred objectives. Thus, data analysis and presentation are based on panel data 

regression estimation of quarterly data from the period September 2014 to June 

2018. 

 

4.2 Unit root test 

Unit root tests were conducted with a motive of determining if the variables do not 

cause spurious effects on the obtained results. In this case, spurious results occur 

when the variables have a unit root (Pesaran, 2007). Hence, it is required that the 

variables be stationary (Maddala & Wu, 1999).  

Table 4.1, provides insights of the unit root tests that were conducted to determine if 

the variables stationary at their level. Using results provided in table 4.1, it can 

therefore be concluded that the variables are stationary at level and will not cause 

spurious effects on the obtained results. However, the variable NAC has an element 

of non-stationarity at levels when computed using the Levin, Lin & Chu t and Im, 
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Pessaran and Shin W-test. But the PP shows that NAC is stationary and under this 

case, the PP results are highly recommended (Gujarat, 2003). Hence, the variable 

NAC can be said to be stationary at level.  

Table 4.1: Panel unit root tests  

At level 

 Levin, Lin & Chu t Im, Pessaran and Shin 

W-test   

PP - Fisher Chi-square 

VARIABLE Statistic Probability Statistic Probability Statistic Probability 

LROA -5.71598 0.0000 -2.58273 0.0049 32.2121 0.0013 

LLNS -5.85855 0.0000 -2.96448 0.0015 45.0004 0.0000 

LLA -5.53597 0.0000 -2.45213 0.0071 44.9106 0.0000 

LBD -3.43590 0.0003 -1.54512 0.0012 33.1355 0.0009 

LNAC -7.24367 0.0000 -3.15278 0.0008 53.0970 0.0000 

LBS -9.03625 0.0000 -4.20194 0.0000 79.1334 0.0000 

Lag length selection is based on the modified Akaike criterion,  

Quadratic Spectral Kernel bandwidth selection 

 

4.3 Correlation coefficient test 

The study also placed effort on examining if both bank and economic specific 

variables are correlated with each other and this was accomplished by using 

Pearson correlation coefficient test. The depicted results in table 4.2 show that total 

number of active customers (LNAC) is significantly and positively correlated with 

bank profitability (LROA) by 0.277 at 0.01significance level. Such suggests that 

improvements or an increase in the number of active customers using internet 

banking will possibly cause an increase in bank performance. 
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Table 4.2: Correlation coefficient test 

 LROA LBD LLA LNAC LBS LLNS 

LROA 1 

 

     

LBD 0.0860 

(0.4048) 

1     

LLA -0.0838 

(0.4168) 

-0.0631 

0.5415 

1    

LNAC 0.1063 

(0.3025) 

0.0570 

0.5812 

-0.1689 

0.1000 

1   

LBS -0.3276 

(0.0011) 

0.2673 

0.0085 

-0.16189 

0.1153 

-0.1362 

0.1858 

1  

LLNS 0.6781 

(0.0000) 

-0.1311 

0.2030 

-0.0293 

0.7769 

-0.0105 

0.9189 

-0.3101 

0.0021 

1 

 

A positive correlation of 0.086 which is insignificant at 0.05 level can also be 

observed to exist between LROA and LBD. LBD is positively correlated with LNAC 

and LLNS by 0.057 and 0.2673 respectively.  

The correlation between LBD and LNAC suggests that an increase in bank deposits 

is more likely to cause an increase in bank performance. The results also show that 

an increase in bank‟s liquid assets is more likely to lead an increase is loans issued 

by banks. But the effect of internet banking investments has a insignificant effect on 

bank performance at 0.05 significance level.  

 

4.4 Analysis of the sampled commercial banks 

An analysis was conducted based on the sample 6 of the 9 commercial banks. Panel 

data analysis techniques which include the combination of fixed and random effect 

models were used to analyse the findings.  
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4.4.1 Fixed effect regression analysis  

Foremost, the estimation of a FEM assumes that all the cross sections are 

homogenous. That is, in this case, it assumes that all the banks that were examined 

are homogenous and this is however not the case.  

It can also be noted that an increase in bank deposits results in an unfavourable 

change in bank performance by 4.36%. This can be supported by results established 

by Pastory and Swai (2013) which showed that an increase in bank deposits is at the 

expense of other profitable ventures such as internet banking. In addition, efforts to 

attract more deposits can results in conditions which do not favour bank 

performance. 

Table 4.3: Fixed effect regression analysis 

Variable Coefficient Std. Error t-Statistic Prob. 

LBD -0.043613 0.046804 -0.931828 0.3541 

LLA 0.029185 0.016063 1.816879 0.0728*** 

LNAC 0.151345 0.065802 2.300010 0.0239** 

LBS -0.131673 0.034106 -3.860689 0.0002* 

LLNS 2.468785 0.318109 7.760824 0.0000* 

C -4.928579 1.107759 -4.449144 0.0000* 

       R-squared             0.556970                       F-statistic             10.68606 

       Adjusted R-squared 0.504849                      Prob(F-statistic) 0.000000 

Durbin Watson = 1.912744 

Cross-sections=6; Periods=16; Dependent Variable: LROA 

*, ** and *** Significant at 0.01, 0.05 and 0.10 level 

 

The estimated results also show that internet banking has significant positive effects 

on bank performance. This can be evidenced by the fact that an increase in the 

number of active internet banking consumers by 1% will result in an increase in bank 

performance by 15.13%. This goes along with findings made by Malhotra and Singh 

(2009), which suggests that an increase in the usage of internet banking by the bank 

and its customers favours positive changes in bank performance.  

A positive relationship of 2.92% can also be observed between bank performance 

and the bank‟s liquid assets suggesting that an improvement in bank liquidity results 

in a favourable increase in performance. Hence, they are in support of the results 
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established by Kegan et al. (2005) which established that bank liquidity and 

performance are positively related with each other. This is possibly because an 

increase in liquid assets makes it easy for banks to easily finance operations and 

invest projects. This will intron lead to an increase in bank performance in the long 

run.  

Bank size can also be established to be negatively related with bank performance by 

0.1317. This means that an increase in bank size by 1% will result in a decrease in 

bank performance by 13.17%. This is along what established by Kagecha (2014) 

and conclusions can be made that the banks are suffering from diseconomies of 

scale. 

The results also concur with findings established by Wang and Wang (2015), which 

showed that an increase in loans can have a positive effective on bank performance. 

This is because some an increase in loans makes it easy for banks to make more 

profits by charging interests on loans. Bank profitability will increase by 246.88% as 

revenue inflows outweigh bank expenses following an increase in loans issued by 

the bank. 

It can be said that 55.70% of the changes in internet banking are explained by 

LNAC, LLA, LLNS, LBD and LBS. The Durbin Watson is close to 2 and is also within 

and upper bounds (1.690) values (see Durbin Watson table). Hence, conclusions 

can be made that the model does not suffer from autocorrelation problems.   

Effort was also placed toward testing the significance of the FEM. Table 4.4, 

provides results of the redundant fixed effects test that was carried out to determine 

if the FEM is redundant. The null hypothesis is expressed as follows; 

 H0: The fixed effect regression variables are jointly insignificant. 

 H1: The fixed effect regression variables are jointly significant. 

 
Table 4.4: Redundant Fixed Effects Tests 

 

Effects Test Statistic d.f. Prob. 

Cross-section F 5.567893 (5,85) 0.0002 

 
 

It can be rejected at 5% that the estimated FEM variables are jointly insignificant. 

This is because the probability of the observed Chi-square of the fixed cross-section 
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is below 0.05 and stands at 0.0002. Hence, conclusions can be made that the 

variables LLA, LLNS, LBD and LBS are jointly significant in explaining the effect of 

internet banking on bank performance. 

4.4.2 Random effect regression analysis  

The random effect also provides support to findings established by the fixed effect 

regression model that internet banking has a positive effect on bank performance. 

This can be noted by the fat that an increase in the number of people using internet 

banking by 1% results in an increase in bank performance by 16.56%. The results 

also support ideas given by Pastory and Swai (2013) which contends that the effect 

of bank deposits on bank performance can either be negative or positive. In this 

case, an increase in bank deposits by 1% results in an increase in bank performance 

by 312.04%. In addition, efforts to attract more deposits from customers are greatly 

putting the banks‟ efforts to make profits at an advantage. The results are also in 

support of ideas given by Wang and Wang (2015) which showed that an increase in 

loans favour bank performance. The results show that an increase in loans by 1% 

results in an increase in bank performance by 26.11% and this is high and good for 

banks. In addition, contrasting results can be observed between bank size and bank 

performance. In the sense that an increase in bank size by 1% lowers bank 

performance by 20.26%. Such a negative effect possibly suggests that an increase 

in bank size is causing diseconomies of scale.  

Table 4.5: Random effect regression analysis 

Variable Coefficient Std. Error t-Statistic Prob. 

LNAC 0.165591 0.174829 0.947157 0.3461 

LLA -0.036659 0.034770 -1.054350 0.2945 

LBS -0.202586 0.078896 -2.567772 0.0119** 

LLBD 0.261113 0.083095 3.142345 0.0023* 

LLNS 3.120397 0.331378 9.416423 0.0000* 

C -7.256618 1.132627 -6.406889 0.0000* 

       R-squared             0.530683                 F-statistic  20.35363 

       Adjusted R-squared 0.504610                 Prob(F-statistic)  0.00000 

Durbin Watson = 1.468642 

Cross-sections=6; Periods=16; Dependent Variable: LROA 

*  and ** Significant at 0.01 and 0.05 level 
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It can be said that 53.07% of the changes in internet banking are explained by 

LNAC, LLA, LLNS, LBD and LBS. The Durbin Watson statistic of 1.4686 falls within 

the lower (1.381) and upper bounds (1.690) values (see Durbin Watson table). 

Hence, conclusions can be made that the model does not suffer from autocorrelation 

problems.    

4.4.3 Hausman Test  

The random effect works on a more realistic assumption and considers that there are 

differences that exist between the banks (Mutl & Pfaffermayr, 2011). In this study, 

the Hausman test was used to determine if a REM model should be used to explain 

the effects of electronic banking on financial performance of commercial banks in 

Turkey. The null hypothesis is expressed as follows; 

 H0: The random effect regression model is the best suitable model to explain 

the effects of electronic banking on financial performance of commercial 

banks in Turkey. 

 H1: The fixed effect regression model is the best suitable model to explain the 

effects of electronic banking on financial performance of commercial banks in 

Turkey. 

 

Table 4.6, thus shows that it can be rejected that a random effect regression model 

is the best suitable model to explain the effects of electronic banking on financial 

performance of commercial banks in Turkey as opposed to the FEM. This is because 

the p-value is less than 0.05 and hence we can reject the null hypothesis. As a 

result, the FEM‟s estimators can be considered to be consistent and efficient. This 

can be supported by the established redundant FEM test results. The results showed 

that the FEM variables are jointly significant in explaining the effect of internet 

banking on bank performance.  

Table 4.6: Correlated Random Effects - Hausman Test 

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

Cross-section random 26.763763 5 0.0001 
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4.5 Discussion of findings  

From the established results, it can initially be noted that internet banking provides a 

platform upon which banks can effectively enhance their operational capacity. It also 

offers ways banks can use to tap into existing markets as well as expand into other 

profitable and untapped markets. In doing so, banks will make more from service 

fees, commissions and an increase in the volume of transactions carried at each 

internal of time and thus causing an increase in bank performance. Internet banking 

also serves as a mechanism upon which banks can improve their operational 

capacity, effectiveness and efficiency. These three aspects (operational capacity, 

effectiveness and efficiency) represents the much-needed elements to improve bank 

performance and internet banking is one of the key elements and strategies that 

allows banks to attain and boost the effectiveness of these three aspects in 

improving bank performance. Hence, it can thus be argued that internet banking 

results in an increase in bank performance.  

An increase in bank loans has positive effects on bank performance and this is 

because much of loans allow banks to charge more interest rates. More so, this can 

result in an increase in revenue inflows. Assuming that revenue inflow is high as 

compared to expenditure, banks will continue to make more profits. The ability of 

banks to make profits is determined by the ability of banks to issue loans to 

productive individuals and corporations. if not, then banks can suffer losses through 

increased levels of non-performing loans. Also, some loans can turn out to be bad 

debts. It is therefore important for banks to ensure that they productively allocate 

loans to activities that yield better returns. This is along with literature studies which 

contend that revenue inflow be maximised so as to make more profits.  

The results have provided mixed conclusions on the effect of liquid assets on bank 

performance. This implies that the effective contribution of liquid assets towards 

improving bank performance is conditional. This entails that efforts to improve bank 

liquidity can actually hinder investment in other profitable projects. For instance, the 

desire to increase the level of liquid assets can imply that banks have to cut 

expenditure on internet banking. This in turn means banks will not effectively benefit 

from internet banking. As such, revenue inflows either through increased numbers of 

people using internet banking and service fees will decrease. This decrease will be 

accompanied by a reduction in revenue inflows. An increase in liquid assets can also 
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mean that banks will be cut down on fixed long terms investments and yet highly 

profitable. Hence, an improvement in liquidity will only cause an increase in bank 

performance in the short run but in the long run will cause a decline in performance 

as the banks loses its competitiveness to other banks which will be making more 

investments in fixed long term and profitable investments. Bank performance will fall 

when the fall in revenue is higher that the margin at which costs are falling. This 

therefore implies that the desire to improve bank liquidity must be matched with profit 

generating projects.  

An increase in bank deposits is good banks as it allows banks to issue more loans 

out of those deposits. This is because an increase in deposits also makes it feasible 

for banks to have additional funds to invest in other activities. This will result in an 

increase in future revenue inflow. However, the results have also shown that an 

increase in bank deposits is not favouring bank performance. This suggests that the 

banks‟ is not properly managing its liabilities well. Suggestions can be made that the 

banks deposit management strategies are costing the bank revenue inflows. More 

revenue can be lost when banks‟ deposit strategies are not properly structured. For 

instance, a bank can lower deposit fees so as to attract more deposits. This can 

prove to be costly when revenue inflow falls and costs continue to rise. This 

therefore implies that there is a greater need to ensure that banks‟ deposit strategies 

do not compromise the ability of the banks to make profits. 

Considerations must also be made that an increase in bank size is at the 

disadvantage of efforts to improve the performance of banks in Turkey. this is mainly 

because there is a certain level of bank size that is optimum for bank performance 

and any level beyond that will cause diseconomies of scale. This will result in an 

increase in costs and an additional acquisition of assets will contribute towards 

inefficient use of bank assets.  Hence, it can be said that an increase in bank size 

does not always lead to improved bank performance. This is because of the idea that 

different banks have got different levels of financial, human and technical support 

that is required to manage and sustain a particular level of bank size. 

In addition, it can be deduced from the study that different banking strategies have 

different implications on bank performance. That is, banks with effective strategies 

are more posed to make profits irrespective of their sizes or whether they use 
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internet banking or not. This is because banking strategies are in response to 

changes in the external environment such as economic changes (recessions, 

financial crisis, inflation etc). Moreover, it can be said that any activity that causes an 

increase in the volume of loans issues by banks and use of the internet banking 

facilities will result in an increase in bank performance. This however requires that 

banks be in possession of the necessary financial, technical and strategic support.  

The results also agree with propositions made by the innovation diffusion theory 

which contends that the adoption of internet banking is an innovative move by banks. 

Such an innovative move has been established in this study to be associated with 

increased internet banking transactions and services fees. This study also confirmed 

the existence of a positive relationship between internet banking and bank 

performance. However, it was established in this study that too much and idle bank 

liquidity can hamper bank performance. Hence, implications from this study point to 

the idea that banks should innovate their operations and services by adopting 

internet banking.  
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CHAPTER 5 

CONCLUSIONS, RECOMMENDATIONS AND SUGGESTIONS FOR 

FUTURE STUDIES 
 

5.1 Conclusions  

The main focus of the study is to examine the effects of electronic banking on 

financial performance of commercial banks in Turkey. Foremost, it can be concluded 

that internet banking represents an innovative move by banks to improve their 

operations and counter competitive pressure. Hence, it can also be said to be a 

mechanism which banks can use to boost their performance levels as they 

operational capacity and efficiency level begins to increase with each successive 

adoption and usage of internet banking.  

The diffusion of internet banking (as explained by the innovation diffusion theory) 

through the entire banking sector offers a lot of benefits not only to banks but also to 

consumers as well. This is because consumers will be in a strong position to 

undertake banking activities easily and effectively at their own convenience. Their 

acceptance of the adopted internet banking services (as explained by the technology 

acceptance model) is reflected in the number of active customers using internet 

banking. However, it must be noted that bank customers can choose to use or not to 

use internet banking and this depends on decisions based on a cost-benefit analysis. 

That is, more consumers will use internet banking given the fact that they benefit a 

lot from using internet banking. This is also determined by a number of factors such 

as costs and risks of using internet banking, availability of internet banking 

infrastructure. Most consumers nowadays are reluctant to use internet banking all 
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because of the associated risks. With a high level of internet and mobile banking 

scams, it remains a challenge for banks to encourage more consumers to use 

internet banking. Banks on the other hand, stand to benefit a lot from the use of 

internet banking. This is mainly because internet banking is a form of innovation 

which improves operations and service delivery. It can also be said to be a major 

source through which banks can gain a competitive advantage over other banks. 

The Turkish economy can be said to be in a strong position to post huge 

improvement in economic performance. Such improvements in economic 

performance are mainly necessitated by improvements and developments in the 

Turkish banking sector. However, previous misfortunes such as the Turkish banking 

and financial crisis of 2008 still continue to haunt the Turkish banking sector. This is 

a major stumbling block towards the growth and development of the entire financial 

sector. As it stands, most bank consumers in Turkey have lost trust and confidence 

in the banking sector. This is coupled by problems posed by inflation and high 

interest rates charged by most economic players. However, a series of economic 

policies and the influence of Special Deposit Insurance have managed to instil 

confidence in the Turkish banking sector. Hence, continued and significance 

influence by the Turkish government will have a significant effect on improving the 

performance, growth and development of the banking sector. 

Using the established results, it can therefore be concluded that investing in internet 

banking provides a powerful incentive to banks which they can use to improve their 

performance levels. This is mainly through an increased ability to service a huge 

customer base, reach a wider number of customers in different geographical 

locations, improve their efficiency levels and cut on costs.   

It has been established that an increase in economic performance is desirable for 

banks to improve their performance. This mainly stems from ideas which point out 

that an improvement in economic growth provides an incentive for banks to benefit 

from increased production and economic activities, issue more loans from savings 

and get more profits from increased service fees. Such is true as incidences of 

economic instabilities in Turkey went on to affect the performance of a lot of banks.  

Meanwhile, the problem of diseconomies of scales is one of the biggest challenges 

affecting bank performance as it results in a decrease in bank performance following 
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an increase in operational costs. An increase in bank size beyond an optimum level 

suggests that there is an inefficient allocation of resources.  

Improvements in the liquidity position of the bank only causes positive changes in 

bank performance when they do not reduce the amount of funds that are available 

for investment into other profitable projects and the acquisition of assets which yield 

high rates of returns in the future. Also, too many idle and liquid funds do not amount 

to profit making ability but rather are an opportunity cost of increased loans, assets, 

investments and returns from assets and investments.  

5.2 Recommendations  

Recommendations can be made that there is a need for; 

 Bank managers to come up with better liquidity management practices which 

will help to efficiently allocate funds between alternative projects and assets. 

 There is greater need for banks to deal with non-performing loans and set 

provisions for bad debts. 

 Banks must embark on strategies that help to lure more bank deposits from 

customers. 

 Bank managers must increase investments towards improving internet 

banking systems and this includes tapping into other areas such as mobile 

banking. 

 Bank managers need to address the problem of diseconomies of scale and 

ensure that an additional acquisition of banks assets does not lead to bank 

inefficiency.   

 

5.3 Suggestions for future studies 

During the course of the study, observations were made that changes in bank 

performance as a result of the adoption and use of internet banking were firm 

specific. Hence, suggestions can be made that efforts should be placed in examining 

how individual banks are affected by the adoption and use of internet banking.  
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LIST OF APPENDICES 

 

Appendix 1: Fixed effect regression analysis 

 

Dependent Variable: LROA   

Method: Panel EGLS (Cross-section SUR)  

Date: 12/10/18   Time: 20:16   

Sample (adjusted): 9/01/2014 6/01/2018  

Periods included: 16   

Cross-sections included: 6   

Total panel (balanced) observations: 96  

Linear estimation after one-step weighting matrix 

Cross-section SUR (PCSE) standard errors & covariance (d.f. corrected) 
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     LBS -0.131673 0.034106 -3.860689 0.0002 

LNAC 0.151345 0.065802 2.300010 0.0239 

LLNS 2.468785 0.318109 7.760824 0.0000 

LLA 0.029185 0.016063 1.816879 0.0728 

LBD -0.043613 0.046804 -0.931828 0.3541 

C -4.928579 1.107759 -4.449144 0.0000 
     
      Effects Specification   
     
     Cross-section fixed (dummy variables)  
     
      Weighted Statistics   
     
     R-squared 0.556970     Mean dependent var 12.97208 

Adjusted R-squared 0.504849     S.D. dependent var 11.90147 

S.E. of regression 0.873161     Sum squared resid 64.80488 

F-statistic 10.68606     Durbin-Watson stat 1.912744 

Prob(F-statistic) 0.000000    
     
      Unweighted Statistics   
     
     R-squared 0.553636     Mean dependent var 2.827557 

Sum squared resid 17.23801     Durbin-Watson stat 2.052314 
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Appendix 2: Fixed effect Redundancy test 

 

Redundant Fixed Effects Tests   

Equation: Untitled   

Test cross-section fixed effects  
     
     Effects Test Statistic   d.f.  Prob.  
     
     Cross-section F 5.567893 (5,85) 0.0002 
     
          

Cross-section fixed effects test equation:  

Dependent Variable: LROA   

Method: Panel EGLS (Cross-section SUR)  

Date: 12/13/18   Time: 00:39   

Sample (adjusted): 9/01/2014 6/01/2018  

Periods included: 16   

Cross-sections included: 6   

Total panel (balanced) observations: 96  

Use pre-specified GLS weights   

Cross-section SUR (PCSE) standard errors & covariance (d.f. corrected) 
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     LBD 0.036652 0.040848 0.897277 0.3720 

LLA -0.012938 0.019043 -0.679433 0.4986 

LNAC 0.077510 0.075274 1.029698 0.3059 

LBS -0.123747 0.039517 -3.131524 0.0023 

LLNS 1.788008 0.324296 5.513512 0.0000 

C -2.925625 1.186293 -2.466192 0.0156 
     
      Weighted Statistics   
     
     R-squared 0.411867     Mean dependent var 12.97208 

Adjusted R-squared 0.379193     S.D. dependent var 11.90147 

S.E. of regression 0.977696     Sum squared resid 86.02998 

F-statistic 12.60534     Durbin-Watson stat 1.724657 

Prob(F-statistic) 0.000000    
     
      Unweighted Statistics   
     
     R-squared 0.389193     Mean dependent var 2.827557 

Sum squared resid 23.58858     Durbin-Watson stat 1.882277 
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Appendix 3: Random effect regression analysis 

 

Dependent Variable: LROA   

Method: Panel EGLS (Cross-section random effects) 

Date: 12/10/18   Time: 20:18   

Sample (adjusted): 9/01/2014 6/01/2018  

Periods included: 16   

Cross-sections included: 6   

Total panel (balanced) observations: 96  

Swamy and Arora estimator of component variances 
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     LSIZE -0.202586 0.078896 -2.567772 0.0119 

LNAC 0.165591 0.174829 0.947157 0.3461 

LLNS 3.120397 0.331378 9.416423 0.0000 

LLA -0.036659 0.034770 -1.054350 0.2945 

LBD 0.261113 0.083095 3.142345 0.0023 

C -7.756829 1.726588 -4.492577 0.0000 
     
      Effects Specification   

   S.D.   Rho   
     
     Cross-section random 3.26E-07 0.0000 

Idiosyncratic random 0.402700 1.0000 
     
      Weighted Statistics   
     
     R-squared 0.530683     Mean dependent var 2.827557 

Adjusted R-squared 0.504610     S.D. dependent var 0.637584 

S.E. of regression 0.448756     Sum squared resid 18.12441 

F-statistic 20.35363     Durbin-Watson stat 1.468642 

Prob(F-statistic) 0.000000    
     
      Unweighted Statistics   
     
     R-squared 0.530683     Mean dependent var 2.827557 

Sum squared resid 18.12441     Durbin-Watson stat 1.468642 
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Appendix 3: Hausman Test 

 

Correlated Random Effects - Hausman Test  

Equation: Untitled   

Test cross-section random effects  
     
     

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

     
     Cross-section random 26.763763 5 0.0001 
     
          

Cross-section random effects test comparisons: 

     

Variable Fixed   Random  Var(Diff.)  Prob.  
     
     LBD 0.016009 0.261113 0.012553 0.0287 

LLA 0.075003 -0.036659 0.000629 0.0000 

LNAC 0.429473 0.165591 0.002927 0.0000 

LSIZE -0.170308 -0.202586 0.000275 0.0516 

LLNS 3.914436 3.120397 0.030156 0.0000 
     
          

Cross-section random effects test equation:  

Dependent Variable: LROA   

Method: Panel Least Squares   

Date: 12/13/18   Time: 00:42   

Sample (adjusted): 9/01/2014 6/01/2018  

Periods included: 16   

Cross-sections included: 6   

Total panel (balanced) observations: 96  
     
     Variable Coefficient Std. Error t-Statistic Prob.   
     
     C -11.08680 1.843086 -6.015346 0.0000 

LBD 0.016009 0.139490 0.114767 0.9089 

LLA 0.075003 0.042869 1.749606 0.0838 

LNAC 0.429473 0.183008 2.346738 0.0213 

LSIZE -0.170308 0.080619 -2.112500 0.0376 

LLNS 3.914436 0.374122 10.46300 0.0000 
     
      Effects Specification   
     
     Cross-section fixed (dummy variables)  
     
     R-squared 0.643069     Mean dependent var 2.827557 

Adjusted R-squared 0.601077     S.D. dependent var 0.637584 

S.E. of regression 0.402700     Akaike info criterion 1.126219 

Sum squared resid 13.78421     Schwarz criterion 1.420051 

Log likelihood -43.05852     Hannan-Quinn criter. 1.244991 

F-statistic 15.31414     Durbin-Watson stat 1.718884 

Prob(F-statistic) 0.000000    
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