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The increased adoption and penetration of Internet has recently redefined the playground for retail banks. The retail banks are now offering their services majorly through their internet branches. However, the effect of internet banking on bank performance mainly on the bank profitability has remained an unstudied issue. The objective of this paper is to examine the impact of internet-banking on financial performance of Turkish banks following the approach of Hernando and Nieto (2007). 

Our analysis covers thirteen banks that have adopted online banking in Turkey between 1996 and 2005. By using bank specific and macroeconomic control variables, we investigate the impact of internet banking on the return on assets(ROA) and equity(ROE), the interest spread, overhead expenses and on commission and fee income controlling for systemic bank crises in the country during the timeframe. Our study includes time-lagged measures of internet banking adoption to exhibit the changes in effect over time.  

Our results show that internet banking starts contributing to banks’ ROE with a time lag of two years confirming the findings of Hernando and Nieto while a negative impact is observed for one year lagged dummy. For the intermediation spread and commission and fee income our estimations fail to provide any significant relationship with internet banking. 
1. Introduction
Internet has changed the dimensions of competition in the retail banking sector. Following the introduction of PC banking, ATMs and phone banking, which are the initial cornerstones of electronic finance, the increased adoption and penetration of Internet has added a new distribution channel to retail banking: Internet/Online-banking. Allen et al (2002) define E-finance as “the provision of financial services and markets using electronic communication and computation” and today retail banks are switching to multi-channel distribution of financial services in hybrid platforms where the traditional services of banks are provided through both “bricks and mortar” branches and Internet. However the research on the adoption of internet banking by the consumers has been vast, while there has been very limited research on the effects of internet banking on the bank profitability especially within the European Union context. As EU continues to enlarge, the integration of financial services sector towards achievement of a Single European Banking Market gains real importance.  EU has also mentioned in its various communications the priority it gives to the E-finance and accordingly internet banking. Considering the fact that Turkey holds a candidate status to EU and accession negotiations are being held between the Turkey and EU, Turkish banking sector is chosen as the sample for this research. This research analyzes the Turkish banking sector within the 1996-2005 periods to quantify the effect of internet banking on the bank performance. For this purpose panel data from 14 commercial and savings banks in Turkey that have adopted internet banking some time between 1996 and 2005 has been collected and OLS estimations have been made. 
2. LITERATURE REVIEW 
Claessens et al (2001) mention the leapfrogging opportunities e-finance provides to emerging countries. Despite weak financial systems and structures, these countries may benefit from their access to the latest technology when building up their financial intermediation infrastructure. 
“E-finance can allow countries to establish a financial system without first building a fully functioning financial infrastructure. Because e-finance is much cheaper, since it lowers processing costs for providers and search and switching costs for consumers, providers can market financial services involving smaller transactions to lower-income borrowers, even in remote areas. To further this, government’s main role will be to enhance the enabling environment.”
It is stated that the most pressing policy issues will involve the enabling environment for e-finance; setting regulatory and other frameworks for contract enforcement, for information and privacy, and for telecommunications, security, and public infrastructure for electronic transactions. Claessens et al (2002) further contribute to leapfrogging advantage of emerging markets by suggesting that e-finance can benefit financial sector development of emerging countries by lowering costs, increasing the breadth and quality and widening access to financial services. 

According to a survey of KPMG (1999) the evolution of Internet-banking can be analyzed within a five-stage conceptual framework, where the extent of services provided through Internet start from a promotional stage and extend to transaction-enabled business innovation stage in which institutions redesign their value-chain and offer highly personalized products and services. Analyzing the consumer side, Birch and Young (1997) show that consumers seek convenience, transactional efficiency, a choice of core banking products and non-core products, and access to competitive returns and prices. On the other hand, Wright (2002) mentions that Internet-banking has lifted the branch network as an entry barrier to the retail banking while introducing price transparency as customers can now easily compare prices online. Price transparency also brings faster commoditization of basic services and products. Wright also suggests that traditional retail banks have to develop new strategies to compete with Internet-only banks. Internet-only banks are pure-plays with no physical “bricks and mortar” branches. However, they lack services like cash management services and accordingly they are unexpected to dominate the retail banking sector in the long term.

Simpson (2002) suggests that e-banking is driven largely by the prospects of operating costs minimization and operating revenues maximization. A comparison of online banking in developed and emerging markets reveal that in developed markets lower costs and higher revenues are more noticeable. While Sullivan (2000) finds no systematic evidence of a benefit of internet banking in US click and mortar banks, Furst et al. (2002) find that federally chartered US banks had higher ROE by using the click-and-mortar business model. Furst et al (2002) also examine the determinants of internet banking adoption and observe that more profitable banks adopt internet banking after 1998 but yet they are not the first movers. Jayawardhena and Foley (2000) show that internet banking results in cost and efficiency gains for banks yet very few banks are using it and only a little more than half  a million customers are online in U.K. 

DeYoung (2005) analyze the performance of Internet-only banks versus the brick and mortars in the US market and find strong evidence of general experience effects available to all startups. Yet there is little evidence that technology-based learning accelerates the financial performance of Internet-only startups. He finds that bank profitability is lower for pure-play (internet-only) banks in the US market.  However in a later study DeYoung et al (2007) analyze the US community banks market to investigate the effect of internet banking on bank performance. They compare the brick and mortar banks performance to click and mortar banks which do have transactional websites over a three year period. Their findings suggest that internet banking improved bank profitability, via increase in revenues from deposit service charges. Movements of deposits from checking accounts to money market deposit accounts, increased use of brokered deposits, and higher average wage rates for bank employees were also observed for click and mortar banks. While no change in loan portfolio mix was found, their findings confirm Hernando and Nieto (2007) that internet banking is seen as a complementary channel. 

Centeno (2004) classify Internet banking adoption factors in two categories (1) access technology and infrastructure related factors and (2) sector specific retail banking factors. The first class include internet penetration rates, skill of consumers in using internet and related technologies, attitude towards technology, security and privacy concerns. The second class involves trust in banking institution, banking culture, e-banking culture and Internet banking push. Analyzing the Acceding and Candidate countries’ (ACCs) adoption of Internet banking, Centeno (2004) shows that lack of PC and internet penetration is still an entry barrier for internet banking development both in EU15 and ACCs. The cost of access services is a main issue for the PC and Internet penetration especially in Central and Eastern Europe countries. On the other hand, there has been a lack of confidence in the banking sector in ACCs due to past turbulent periods. These concerns are further aggravated with privacy concerns. Degree of banking service usage and e-banking culture are also weaker in ACCs compared to EU-15. Gurau (2002) arrive similar conclusions to Centeno that successful implementation and development of online banking is upon many inter-related factors. Retail banks in Romania have moved towards a multi-channel distribution strategy and this process was motivated by entry of foreign banks. Online banking have been the major penetration tool for foreign banks as it decreases the branch network establishment cost, which had been a very high entry barrier. It was also observed that banks preferred a gradual strategy from electronic finance to Internet banking services. Romero-Avila (2007) shows that harmonisation of banking laws in the EU-15 in fact result in higher economic growth through greater efficiency in financial intermediation. His findings imply that real convergence between new member states and the EU-15 could be enhanced through adoption of EU-15 banking laws which aim for a Single European Banking Market.  Goddard et al (2007) in their survey of European banking also emphasize the transition process the European Banking is in towards the Single European Banking Market. They mention the importance of technological change especially ATMs, EFTs and internet banking on the banks’ performance and profitability. Altunbas et al (1999) and Casu et al (2004) also provide evidence respectively for cost reduction and productivity gains as a result of technological change for European Union banks. Polatoglu and Ekin (2001) show that Internet-banking lowers operational costs while increasing customer satisfaction and retention in the Turkish retail banking sector. Hernando and Nieto (2007) analyse the Spanish commercial banks over the period 1994-2002 to measure the effect of adoption of a transactional website on financial performance. Their findings suggest that with a lag of one and a half years the increase in banking profitability can be significantly observed via decreases in overhead expenses with respect to staff, marketing and IT. They also mention that internet banking is seen as a complementary delivery channel rather than a substitute to brick and mortar branches. 
The greater use of Internet in retail banking however brings additional risk components to overall risk profile of the banks. The Basel committee has recognized these related risks and has issued Risk Management Principles for Electronic Banking (July 2003). It aims to promote safety and soundness of e-banking activities while preserving the necessary flexibility in implementation due to speed of change in technology.

a. Literature on The European Union’s Approach to Internet Banking
At the Lisbon summit on 23 -24 March 2000, the EU's heads of state adopted a strategy aiming to make the EU the most dynamic and competitive economy by 2010 and approved an initiative brought forward in a communication from the Commission: "An Information Society For All – eEurope. In this Communication, Internet banking is shown as one of the several key areas that the Europe has strengths and it is stated that the widespread use electronic transactions will significantly contribute to the emergence of an EU-wide electronic marketplace (Communication on a Commission Initiative for the Special European Council of Lisbon, 2000). In June 2000, the Feira European Council adopted the eEurope 2002 Action Plan, which contained chapters on cheaper Internet, e-research, e-security, e-education, e-working, e-accessibility, e-commerce, e-government, e-health, e-content and e-transport. In eEurope 2002 Action Plan banking is considered as one of the challenging areas of the information society where there is certain need of restructuring of the operations for the digital environment (eEurope 2002 Action Plan, 2000). 
In the eEurope 2005 Action Plan, launched at the Seville European Council in June 2002 and endorsed by the Council of Ministers in the eEurope Resolution of January 2003, the main focus is given to the objective of stimulating use and creating new services on the Internet. In this document no direct reference is made to Internet-banking, however the value of current and expected transactions carried out online are linked to the security (Communication from the Commission to the Council, the European Parliament, the Economic and Social Committee and the Committee of the Regions, 2002). In 2005, the Commission adopted the initiative “i2010: European Information Society 2010” to foster growth and jobs in the information society which aims at increasing the use of e-services in every field including Internet-banking (Communication from the Commission to the Council, the European Parliament, the Economic and Social Committee and the Committee of the Regions, 2005). 

In 2006, the percentage of Internet users who use online banking or brokerage services has reached to the European average of 25.36 % (Deutsche Bank Research, 2006). According the Deutsche Bank Research Report “Online banking: What we learn from the differences in Europe” (2006) online banking grows in Europe. Bank customers in Europe strongly increase their use of online banking whereas adoption rates decrease from north to south and rich to poor. Europeans with higher formal education are more likely to use the Internet and do financial transactions online. Today, there are five major online banking trends in Europe; security, customer retention, technological progress, mobile banking and online research. (Deutsche Bank Research, 2005). On the other hand, the Directive 2000/31/EC of 8 June 2000 on certain legal aspects of information society services, in particular electronic commerce, in the Internal Market aims at creating the legal basis for online transactions and Article 3(4) to 6 are applicable to financial services. (Communication from the Commission to the Council, the European Parliament, the Economic and Social Committee and the Committee of the Regions, 2003). 

3. METHODOLOGY AND DATA
Understanding the link between internet banking and bank performance is an empirical issue. A commonly used measure of bank performance is the level of bank profits
. Bank profitability can be measured by the return on a bank’s assets (ROA), a ratio of a bank’s profits to its total assets. The income statements of commercial banks report profits before and after taxes. In a cross sectional study it is more reliable to use the before-tax figures as opposed to after-tax figures since tax rates may differ across banks based on non-performance related factors such as ownership structure.  
Another good measure on bank performance is the ratio of pre-tax profits to equity (ROE) rather than total assets since banks with higher equity ratio should also have a higher return on assets. The only problem in this case is in some countries, governments may be involved in financial intermediation, (in the case of Turkey, the state maintained a role in financial intermediation only until recently) or governments could give guarantees to some banks, which could enable them operate with low equity. This could inflate banks' return on equity and may lead to inconsistent results. To avoid such an outcome, we employed a third measure of bank performance, the financial intermediation margin(MARGIN), which shows the difference between interest expense and income.

We follow an empirical model based on previous works by Berger(1995), Demirguc-Kunt and Huizinga (1999) and by Quispe-Agnoli and Whisler (2006), where we define bank performance, Yit (measured by ratio of bank’s pre-tax profits to total assets(ROA) or to its equity(ROE) or ratio of its net interest revenue to its total assets(MARGIN)) for bank i in year t  as follows:
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α0 is a bank fixed effect term that captures time-invariant influences specific to bank i,  MACROt is a matrix of macroeconomic variables in Turkey in year t that include percentage change in real gdp per capita and average lending rate charged by banks in year t. Xit is a matrix of bank-specific control variables: Total deposits in bank i as a ratio of total assets in year t, total loans of bank i as a ratio of total assets in year t. BANKCRIt is a dummy variable of banking crisis in Turkey that takes on a value of 1 if there is a systemic bank crisis respectively in the country at time t and 0 if none. We employ this variable to control for changes in banks’ performance as a result of banking crisis in the country for the period.  Following the work of Hernando and Nieto(2007) we employ a matrix of dummy variables, INTERNETJ ,  that are defined based on the time of adoption of a transactional website by the bank. Thus, INTERNET1  is a dummy variable that equals 1 if the bank introduced a transactional web site in year t (during the past 12 months). Similarly, INTERNET2   equals 1 if the bank adopted online banking in year t-1.  We go back as late as t-2 to capture changes in bank performance over time.  εit is a mean zero, constant variance disturbance term. A detailed list of data definitions and sources is available in Box 3.1. Table 3.2 lists the descriptive statistics of our estimations.  

To analyse the effects of internet banking on bank performance, we have collected panel data from 14 commercial and savings banks in Turkey that have adopted internet banking some time between 1996 and 2005. A list of banks included in our analysis along with their respective years of internet banking adoption is available in Table 3.1. 
Our dataset is drawn from income statements and balance sheets found in the BANKSCOPE Database for Turkish banks compiled by Bureau van Dijk Electronic Publishing (BvDEP).  It covers a period of ten years(1996-2005) and is unbalanced due to the unavailability of data for some of the banks in our sample. The data on the timing of the adoption of internet banking for each bank is obtained from Polatoglu and Ekin (2001). Dates of episodes of systemic banking crises in Turkey during which some or all of banking capital is exhausted is obtained from Caprio et al’s Banking Crisis Database(2005). The dummy variable BANKCRI is obtained by using this information
. Table 3.2 lists the banking crises and time frames used in the population of this variable.
For macroeconomic data, we have consulted IMF’s IFS database(in obtaining data on the average lending rate) and Conference Board’s Total Economy Database(for the gdp per capita values).   Table 3.3 lists the descriptive statistics of our variables. 
4. FINDINGS

The results of our estimations using GLS with Common Intercept are available on table 4.1. The adoption of online banking does not seem to have a significant impact on the performance of Turkish banks measured in terms of ROA, ROE or MARGIN in the year of adoption(INTERNET1). However, in the following year (INTERNET2), we see a significant decrease in the profitability. This could be attributed to the increase in IT expenditures following the adoption of the new technology. 
Only in the second year following the adoption of the techonology, we see a positive coefficient of the variable on the ROE estimation. This indicates that the process is gradual. The sign of the coefficient on the ROA for the same period is also positive but this variable is not significant.  This finding is in line with those of Hernando and Nieto(2007) who have done the same analysis using a larger pool of Spanish banks. Their study found that the technology has a positive impact on bank profitability also in the third year following its adoption. 
5. CONCLUSION

Internet has changed the dimensions of competition in the retail banking sector by  adding a new distribution channel to retail banking. It has also provided opportunities for emerging countries to build up their financial intermediation infrastructure through the leapfrogging effect as recent literature has argued
. 

In this research we have analyzed the effects of online banking activities on the performance of the banking sector in Turkey, an emerging market and a candidate for membership to the EU. By using panel data from 14 commercial and savings banks in the country that have adopted internet banking some time between 1996 and 2005, we have estimated the effect of online banking activities on the three common determinants of bank performance, namely the return on assets, return on equity and return on the financial intermediation margin. 
Our results provide some evidence that investment in e-banking is a gradual process. The internet banking variable has had a positive effect on the performance of the banking system in Turkey in terms of returns to equity only with a lag of two years. Yet, our results suffer from lack of data. We believe the field is going to benefit from further research on the topic to confirm the findings. 
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Table 3.1 List of banks and years of internet banking adoption:
	Bank
	Year of Internet Banking Adoption

	İsbank
	1997

	Garanti Bankasi
	1997

	Osmanli Bankasi
	1998

	PamukBank
	1998

	Esbank
	1999

	Akbank
	1999

	Bank Kapital
	1999

	Yapi Kredi Bankasi
	2000

	Turk Ekonomi Bankasi (TEB)
	2000

	İktisat Bankasi
	2000

	DenizBank
	2000

	FinansBank
	2000

	Kocbank
	2000

	Toprakbank
	2000

	Source: Polatoglu and Ekin (2001) 


Table 3.2 Banking Crises in Turkey (1994-2005):
	Time  frame 
	Comments
	Fiscal Cost(% of GDP)
	Systemic Bank Crisis (Yes/No)
	

	1994
	Three banks failed in April 1994.
	10
	No
	

	2000 – 2002
	Two banks closed and 19 banks have been taken over by the Savings Deposit Insurance Fund. 
	30.5
	Yes
	

	Source: Caprio et al.(2005)


Table 3.3 Descriptive Statistics:
	
	ROA
	ROE
	MARGIN
	LOANS/TA
	DEPOSITS/TA

	Mean
	 0.02
	 7.38
	 6.68
	 0.38
	 0.80

	Median
	 0.02
	 13.55
	 5.65
	 0.40
	 0.82

	Stand. Dev.
	 0.07
	 36.52
	 4.42
	 0.13
	 0.06

	Skewness
	 3.26
	-1.96
	 1.42
	-0.86
	-0.49

	Kurtosis
	 18.77
	 7.09
	 5.68
	 4.66
	 2.47

	No of observations
	65
	48
	48
	48
	48


Box 3.1 Data Definitions and Sources:
ROA: Before tax income/total assets (year end) Source: BANKSCOPE

ROE: Net interest income to total equity (year averages) Source: BANKSCOPE
MARGIN: Net Interest Revenue/Total Assets (average) Source: BANKSCOPE
DEPOSITS: Total Deposits (end of year)  Source: BANKSCOPE
GDPCAP: GDP per capita in 1990 US$ (converted at Geary Khamis PPPs) Source: Conference Board Total Economy Database 

PCHGDPCAP: Percentage Change in GDP capita over previous year Source: 
R: Average lending rate in the country Source: IMF IFS

BANKCRI: Bankcrisis dummy Source: Caprio, Gerard, Daniela Klingebiel, Luc Laeven and Guillermo Noguera. 2005. Banking Crisis Database in Patrick Honohan and Luc Laeven (eds.), Systemic Financial Crises: Containment and Resolution. Cambridge, UK and New York: Cambridge University Press.

LOANS/TA: Loans to total assets ratio Source: BANKSCOPE
Table 4.1 Estimation Results:
	(t-statistics in parentheses)
	ROA
	ROE
	MARGIN

	C
	0.04
	-46.71
	1.02

	
	(0.3)
	-(0.7)
	(0.1)

	
	
	
	

	INTERNET1
	0.016
	-12.518
	0.49

	
	(0.3)
	-(0.4)
	(0.1)

	
	
	
	

	INTERNET2
	-0.10
	-44.22
	2.91

	
	-(2.0)
	-(2.0)
	(1.0)

	
	
	
	

	INTERNET3
	0.03
	47.90
	-8.49

	
	(0.7)
	(2.2)
	-(2.9)

	DEPOSITS/TA
	0.05
	46.38
	4.32

	
	(0.3)
	(0.6)
	(0.5)

	LENDING RATE
	-0.00005
	0.53
	0.10

	
	-(0.04)
	(0.8)
	(1.1)

	PCHGDPCAP
	0.13
	346.48
	46.77

	
	(0.4)
	(2.0)
	(2.0)

	BANKCRI
	-0.02
	-13.90
	-2.41

	
	-(0.6)
	-(0.9)
	-(1.2)

	LOANS/TA
	-0.03
	-2.96
	-0.07

	
	-(0.4)
	-(0.1)
	(0.0)

	 Number of Observations
	59
	48
	48

	 Number of Banks included
	14
	13
	13

	 Estimation Method 2/
	OLS
	OLS
	OLS

	Adjusted R2
	0.08
	0.53
	0.44

	Std Error of Regression 
	0.07
	25.02
	3.31

	1/ Cross section common intercept
	
	
	


Figure 4.1 INTERNET3 and ROE Fitted Line Plot:
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Notes: The trendline represents the locus of the fitted values of a simple regression of INTERNET3 dummy on the returns on equity(ROE). 

Figure 4.2 INTERNET2 and ROE Fitted Line Plot:
[image: image2.emf]internet2 Line Fit  Plot
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Notes: The trendline represents the locus of the fitted values of a simple regression of INTERNET2 dummy on the returns on equity(ROE). 
� EMBED Equation.3  ���








� In previous research on bank performance evaluation a frequently used indicator is bank's profits as a ratio of total assets. This is seen in papers by Demirguc-Kunt and Huizinga (1999) as well as by Quispe-Agnoli and Whisler (2006).


� Caprio et al.’s index does not cover the year 2005; we use our own observations regarding the state of the Turkish banking system and economy in populating the data point for this year. 


� Mainly Claessens et al (2001).
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