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Return from retail banking and payments

Bank of Finland Research
Discussion Papers 3/2010

Iftekhar Hasan — Helko Schmiedel — Liang Song
Monetary Policy and Research Department

Abstract

The European banking industry joined forces to achieve a fully integrated market
for retail payment services in the euro area: the Single Euro Payments Area
(SEPA). Against this background, the present paper examines the fundamental
relationship between retail payment business and overall bank performance. Using
data from across 27 European markets over the period 20002007, we analyse
whether the provisions of retail payment services are reflected in improved bank
performance, using accounting ratios and efficiency measures. The results
confirm that banks perform better in countries where the retail payment service
markets are more highly developed, and the relationship is stronger in countries
with arelatively high adoption of retail payment transaction technologies. Retail
payment transaction technology can itself also improve bank performance, and
statistical evidence shows that heterogeneity in retail payment instruments is
associated with enhanced bank performance. Similarly, a higher usage of
electronic retail payment instruments seems to stimulate banking business. We
also show that retail payment services have a more significant impact on savings
and cooperative bank performance, athough they do also have a postive
influence on the performance of commercial banks. Additionally, our findings
reveal that the impact of retail services on bank performance is dominated by fee
income. Finaly, an effective payment service market is found to be associated
with higher bank stability. Our findings are robust to different regression
specifications. The results may also be informative for the industry when
reconsidering its business models in the light of current financial market
devel opments.

Keywords: retail payment, bank performance, cost and profit efficiency
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V ahitta spankkitoiminnan kannattavuus ja
litketoi mintatuotot vahittai smaksuista

Suomen Pankin keskustel ual oitteita 3/2010

Iftekhar Hasan — Heiko Schmiedel — Liang Song
Rahapolitiikka- ja tutkimusosasto

Tiivistelma

Eurooppalaiset pankit ovat yhdessa pyrkineet luomaan euroalueelle taysin integ-
roituneet vahittaismaksupalveluiden markkinat eli yhtendisen euromaksualueen
(SEPA). Téta taustaa vasten tassa tydssa tutkitaan empiirisesti, kuinka voimakas
riippuvuus pankkien vahittai smaksutoiminnan ja pankkien yleisen kannattavuuden
valilla mahdollisesti on. Tutkimuksessa kéytetdén periodin 20002007 tilasto-
havaintoja Euroopan yhteison 27 jasenmaan pankkimarkkinoilta. Ty¢ssa tarkastel-
laan kirjanpitotietoja ja tehokkuutta kuvaavia tunnuslukuja kayttamall &g, vaikuttaa-
ko vahittéismaksupalveluiden tarjoaminen asiakkaille pankkien kannattavuuteen.
Tulosten mukaan pankit menestyvat paremmin maissa, joissa on kehittyneet
vahittdismaksupalveluiden markkinat, kuin maissa, joissa naiden markkinoiden
toiminta on puutteellista. Pankin kannattavuuden ja hyvin toimivien vahittais-
maksupal velumarkkinoiden vélinen riippuvuus on liséksi voimakkaampi maissa,
joissa uusien maksutekniikoiden kayttd on suhteellisen runsasta. Véhit-
téismaksujen transaktiotekniikka voi sindnsa parantaa pankkien kannattavuutta, ja
tilastollisen ndytén mukaan asiakkaiden mahdollisuus kayttda vaihtoehtoisia vé-
hittéismaksuvélineita parantaa pankkien kannattavuutta. Sahkoisten vahittéis-
maksupalveluiden kayttd nayttda tulosten mukaan lisdksi kasvattavan pankkien
tulosta. V ahittéismaksupalveluilla on suurempi merkitys saasto- ja osuuspankkien
kuin liikepankkien kannattavuuden kannalta, vaikka niill& onkin suotuisa vaikutus
liikepankkien tulokseen. Naytosta voidaan liséksi paatelld, etta palkkioista saata-
vat tulot selittavat suurimman osan siitéa vaikutuksesta, joka vahittéismaksupalve-
luilla on pankkien kannattavuuteen, ja etté hyvin toimivien maksupal velumarkki-
noiden ja pankkien vakauden valilla on yhteys. Tutkimuksen tulokset eivét muutu,
kun estimoinnissa kaytetdan vaihtoehtoisia mallitdsmennyksia. Tulokset voivat
my0s olla hyddyllisia pankkien kannalta, kun niiden liiketoimintamallgja arvioi-
daan rahoitusmarkkinoiden tamanhetkisten kehitysnakymien val ossa.

Avainsanat: vahittéismaksut, pankkien kannattavuus, kustannustehokkuus ja
tuloskunto

JEL -luokittelu: G21, G28
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1 | ntroduction

It is widely recognised that safe and efficient retail payment systems enhance the
effectiveness of the financial system, boost consumer confidence and facilitate the
functioning of commerce (BIS, 2003). Conceptionally, payment systems are
coined as being two-sided markets (Rochet and Tirole, 2006). Virtually every
economic transaction involves the use of a payment instrument, such as cheques,
electronic funds transfers, etc. (Berger et al, 1996). Over the past decades, the
payments business has witnessed important ongoing challenges and opportunities,
comprising regulatory changes, increased consolidation and competition and
technological advances. As a result, today’s banking and payments business
differs substantially from that in the past. At present, these developments are
being intensified by the current financial market turmoil, which may trigger
fundamental changes in the business model for retail banking and payments.

In Europe, the European banking industry joined forces to achieve a fully
integrated market for retail payment services in the euro area: the Single Euro
Payments Area (SEPA). The redlisation of SEPA is important for two reasons.
First, it contributes to creating a competitive and integrated European retail
payment market, thereby fostering innovation and growth in the retail banking
sector. Second, SEPA will also contribute to a smooth and safe underlying
payment infrastructure, providing the basis for stable transactions at the retail
banking level, and thereby contributing to the safeguarding of financial stability.*?

The importance of retail banking and paymentsis also likely to revive against
the background of the current ongoing financial market turmoil. In particular, at a
time when other sources of income for banks are more volatile, payment services
will contribute to banks business as banks can count on the reliable and regular
revenues generated by payment services. Moreover, athough it is understandable
that banks are currently allocating resources to fighting the current crisis, it should
not be forgotten that banks ought to prepare for carrying out their core tasks when
‘normal times have returned. In this respect, the turmoil may cause banks to
reconsider their business models and concentrate on their public role: namely to
provide innovative and efficient pan-European payment services, as well as
offering current accounts and business and personal |oans.

! With SEPA, there is no difference in the euro area between national and cross-border retail
payments. SEPA further aims to turn the fragmented national markets for euro payments into a
single domestic one. Thus, SEPA will enable customers to make and receive cashless euro
payments throughout the area from and to a single bank account, using a single set of payment
instruments.

% The SEPA initiative also involves the development of common financial instruments, standards,
procedures and infrastructure to enable economies of scale. This should in turn reduce the overall
cost to the European economy of making payments. These costs can be quite substantial. See
Section 2 for areview of the estimates of such costs.



The literature on the topic to date is sparse. The pioneering work in this field
concludes separate perspectives on retail banking and payments. Capgemini and
European Commission (2008), Kemppainen (2003, 2008), and Schmiedel (2007)
have stressed the benefits and potential of SEPA. With special view on SEPA,
Bolt and Schmiedel (2009) demonstrate that consumers and merchants are likely
to benefit the most from the creation of SEPA when sufficient payment card
competition alleviates potential monopolistic tendencies. At the micro level,
Campbell et a (2009), Lusardi and Tufano (2009) and Scholnick (2009) focus on
the role of payment innovations and services for consumer finance and
consumer’s spending patterns.® Kahn et al (2005) show the impact of bank
consolidation on consumer loan interest rates. Hirtle and Stiroh (2007) document
a ‘return to retail’ for US commercia banks, with managers and analysts
emphasizing the relative stability of consumer-based business lines. Most
recently, Puri et a (2009) stress the global nature of commercial banking and find
that banking lending patters have changed in response to the financial crisis. Other
contributions (DeYoung, 2005, DeYoung and Rice, 2004) emphasize the
importance of internet-based business and non-interest income on banks financial
performance. None of these studies however are directly linked to retaill payment
technology, instruments, and practices by financia institutions and their impact on
bank performance. As recognised by Kahn and Roberts (2009) empirical work on
payments is still in its infancy, while a number of studies have led to interesting
theoretical insights and potential policy prescriptions. This is the first systematic
attempt to fill this gap in the literature by providing a combined and integrated
view of the importance and significance of retail payment services for banks and
banking industry. Specifically, it examines the linkage between the provisions of
retail payment services and performance for EU banks from 2000 to 2007.

Based on the country-level retail payment service data from across 27 EU
markets, evidence confirms that banks perform better in countries with more
developed retail payment services, as measured by accounting ratios and profit
and cost efficiency scores.* This relationship is stronger in countries with more
retail payment transaction equipment, like ATMs and POS terminals. Retail
payment transaction technology itself can also improve bank performance and
heterogeneity among retail payment instruments is associated with enhanced bank
performance. Likewise, a higher usage of electronic retail payment instruments
seems to stimulate banking business. We also show that retail payment services
have a more significant impact on savings and cooperative bank performance

% For a comprehensive review of earlier literature refer to Hancock, D and Humphrey, D (1998). In
addition, see Saunders and Scholnick (2006) and Kahn and Roberts (2009) for an overview of new
frontiers and topics relevant to payment and settlement systems.

* The EU provides a very good testing ground for the link between retail payments and bank
performance because the current retail payment infrastructure in the European Union is till
fragmented and largely based on traditiona national payment habits and characteristics
(Kemppainen, 2003 and 2008).
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although they have a positive influence on the performance of commercial banks.
Additionally, findings reveal that impact of retail services on bank performanceis
dominated by fee income. Finally, an effective payment service market is found to
be associated with higher bank stability.

The paper proceeds as follows. Section 2 outlines the importance of retail
payment services and describes how it may impact bank performance and
consequently develops a set of research questions to be tested in the paper.
Section 3 summarises the data. Section 4 describes the empirical methodology and
reports the empirical results. The final section contains a summary and
conclusion.

2 Retail payments. New research questions

Payment services are an important part of the banking industry, accounting for a
significant part of its revenues and operational costs. It is also considered as the
backbone of banking activities as it is significantly associated with increased
market share of other bank business, eg the provision of credit and the evaluation
of associated risks (Boston Consulting Group (BCG), 2009). BCG also reports
that payments business accounts for 30-50 percent of bank revenues, and is
actually considered the most attractive element of banking business, in terms of
income generation, growth rates, and relatively low capital needs. Hirtle and
Stiroh (2007) find a significant link between retail focus by the US banks (retail
loan and deposit shares and extent of branching network) and bank stability
although such focus aso resulted lower return.

We argue that effective payment services are important in helping banks to
establish long-term relationships with their customers, both private individuals
and corporate clients. These services are strongly linked to other banking services,
eg, deposits, as customers prefer to deposit money into a system in which they can
obtain a good payment service (Kemppainen, 2003, 2008). Against this
background, we hypothesize that banks perform better in countries with a more
devel oped retail payments business.

From an economic perspective, efficient and safe payment systems are
important insofar as they facilitate real and financial transactions in advanced
economies. Their production is subject to economies of scale due to the
significant investment in infrastructure needed to start the operation (large fixed
costs) and the relatively small marginal cost of services provided using the
existing infrastructure. Bolt and Humphrey (2007) provide evidence that
standardisation of retail payment instruments across the euro area is likely to
result in economies of scale in payment services in Europe. Similar economies of



scale effects are to be gained in the European payment processing industry
(Beijnen and Bolt, 2009).

Berger and DeY oung (2006) show that technological progress has facilitated
the geographic expansion of the banking industry. Specifically, ATMs, POS
terminals and similar technologies can potentially reduce the costs of asset
convertibility for households over time (Berger et a, 1996). Carlton and Frankel
(1995) reported higher volumes and lower costs after the merger of competing
ATM systems. Analysing customer switching effects, Massoud et al (2006) find
that higher ATM surcharges result in a greater market share of deposits of larger
banks and a lower market share for smaller banks. The distribution network of
payment services plays a crucia role as it attracts customers to the bank and
generates more revenue in retail banking and other related business lines. At the
same time, these retail payment transaction technol ogies reduce the labour cost for
banks and have the potential to reduce the costs of handling cash. Columba (2009)
shows that transaction-technology innovation, ie the diffusion of ATM and POS
technologies, has a negative effect on the demand for currency in circulation,
while the overall effect on M1 is positive. In other words, transaction technologies
and sophistication, eg ATM and POS networks, help banks to improve their
overal performance. Amromin and Charkravorti (2009) show that demand for
small-denomination currency decreases with greater debit card usage and with
greater retail market consolidation.

Besides the direct impact on bank performance, we aso predict that retail
payment transaction technologies have an intensifying effect on the relationship
between retail payment services and bank performance. Advanced retail payment
transaction technologies will foster innovation and growth in the retail banking
sector. Thiswill further create more value associated with retail payment services
for banks. On the other hand, if more retail payment transactions have been done
through ATMs or POS instead of retail payments offices, banks can be more cost
efficient and obtain more profit. We believe that retail payment services have a
larger impact on bank performance in countries with a relatively high adoption of
retail payment transaction technologies.

There are several varieties of retail payment instruments, like credit transfers,
direct debits, card payments, e-money purchases, cheques, etc. Competition in
retail payment markets has commonly been seen as an important contributor to
efficiency (BIS, 2003).° In a very competitive retail payment market, consumers
have more choices to complete retaill payment transactions and to make
transactions more quickly and efficiently. Competition among retail payment
instruments may also encourage retail payment providers to improve their service.
Additiosonally, a greater variety of retail payment instruments may result in more

> Scholnick et al (2007) provides a survey of the literature on credit cards, debit cards and ATMs.
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retail banking innovations. Therefore, we hypothesise that heterogeneity among
retail payment instruments helps banks to improve their performance.

The European payments industry has undergone considerable change as
electronic payment has increasingly gained popularity. New payment
technologies, particularly newer electronic methods for consumer payments that
may replace older paper-based methods, can potentially speed up settlement and
reduce the financial costs of making payments for bank customers (Berger et a,
1996, Humphrey et a, 2001, Humphrey et a, 2003, Humphrey et a, 2006,
Humphrey and Vale, 2004). Intuitively, the total cost of making payments for
society might be expected to be high. In an early study, the costs have been
estimated to amount to as much as three percent of GDP (Humphrey et al, 2003).
A number of recent central bank studies provide more detailed estimates,
especially where European countries are concerned. Depending on the chosen
approach and methodology, the estimated total costs in connection with the
production of payment services are in between 0.49 and 0.74 per cent of GDP in
2002 (Brits and Winder, 2005, Banque Nationale de Belgique, 2005, Gresvik and
Owre, 2003). These figures clearly show that costs related to payment activities
are not negligible. Moreover, in general, there is a positive relationship between
the use of electronic payment methods and the efficiency of the payment system.

Significant potential benefits from adopting technological innovations can be
expected, but typically there are extraordinary costs associated with the
introduction of new payment methods. Humphrey et a (1996) find that payment
instrument choices strongly depend on bank customers learning costs. In this
paper, we examine whether the physical distribution of payment services becomes
increasingly less important from a payments perspective with the emergence of
electronic payment methods and channels. Specificaly, we investigate the
possible significant association between the promotion and growth of electronic
payment products and services and bank performance.

3 Data

3.1 Measuring retail payment intensity

The payment statistics have been collected from the European Central Bank’s
Statistical Data Warehouse and cover important aspects of payment transactions
in EU countries, such as information on payment instruments and the payment
transaction channels and technology. For the purposes of comparison, retail

11



payments related variables are scaled by population in the regressions.®
Specifically, we use log (number of transactions/population) to measure the
volume of country-level retail payments business (TRANPOP). We employ log
(number of ATMs/population) to measure the level of the adoption of retail
payment transaction technologies (ATMPOP). We use log (number of retail
payments offices/population) to measure the number of retail payment offices
(OFFICEPOP). Using data on individual payment instruments, ie credit transfers,
direct debits, card payments, e-money purchases, cheques, and other payment
instruments, we calculate the herfindahl index of payment instruments to measure
heterogeneity among retail payment instruments. We construct the variable
HERFINDAHLINSTRU as the logarithm of the herfindahl index of payment
instruments. We also calculate percentage of paper-based retail payments, which
is the importance of cheque payments relative to the total number of non-cash
retail payments. The variable PAPERINSTRU is defined as the logarithm of the
percentage of paper-based retail payments.

The European payment landscape can be characterised by substantial
variation in the use of retail payment services, asillustrated in Panel B of Table 1,
for example, by the relatively high standard deviation of the total number of retail
payment transactions scaled by the population, of about 416,442 per one million
persons. Similarly, the adoption of retail payment transaction technologies shows
relatively strong asymmetries across Europe, as demonstrated by relatively high
standard deviations for the numbers of ATMs scaled by the population. The mean
value of the relative importance of paper-based payments is about 9.97%,
suggesting that electronic retail payment instruments are increasingly used and
widely adopted non-cash payment instruments. The mean value of the herfindahl
index for the different payment instruments is 0.40. This implies that consumers
have awide range of options as to how to make their retail payments.

Over the past decade, a number of important trends have affected retail
payment systems in the EU. One such trend is the rapid consolidation of banks
providing retail payment services. Figure 1 shows that the number of retail
payments institutions and the number of offices declined during the sample
period, from 2000 to 2007. This suggests that retail payments providers are
consolidating as they seek economies of scale. Given a relatively high pair-wise
correlation between the numbers of retail payments institutions and offices, we
only control for the number of offices in our regressions. The results do not
qualitatively change when the number of retail payments institutions is used
instead. Moreover, as seen in Figure 2, the total numbers of different retail
payment equipments, like ATMs and POS terminals, are increasing over time

® The results reported in this paper are based on retail payment services and transaction technology
variables scaled by population. The results using variables scaled by GDP are qualitatively the
same and available upon request from the authors.
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with a similar trend.” This implies that in the EU, a higher degree of adoption of
retail payment technology is being used to replace traditional retail branches.

As seen in Figure 3, the total value and total number of retail payment
transactions increased constantly, with an average annual growth rate of about 6%
over the entire sample period.® This suggests that retail payment services have
substantial growth opportunities and business potential.” Another important trend
is the shift from paper to electronic payment. As seen in Figure 4, consumers use
of electronic payments has grown significantly in recent years, while paper-based
retail payments, ie cheque payments, have declined sharply as a proportion of
total non-cash payment volumes.

3.2 Measuring bank performance and stability

The primary data source for the accounting performance variables, ie the Return
on Assets (ROA) and Return on Equity (ROE) ratios, is the BankScope database
produced by the Bureau van Dijk. We aso construct the disaggregated accounting
performance measures such as net interest income scaled by average total assets
(average total equity) and net commission and fee income scaled by average total
assets. Additionally, using accounting return data, we calculate bank stability
measures such as Standard Deviation of ROA, Standard Deviation of ROE, and Z-
score!® As shown in Panel A of Table 1, the bank performance and stability
measures are consistent with those reported in other studies.

Although the accounting measures are informative and well-established
measures of bank performance, we aso use relative efficiency measures — profit
and cost efficiency using stochastic frontier analysis (SFA) — as dternative
performance variables. SFA is considered as the most robust estimates of relative
performance compared to other similar statistical methods such as Data Envelope
Analysis (Berger and Mester, 1997, Kumbhakar and Lovell, 2000). In this study,
efficiency measures are likely to better reflect and capture the effects of retail
payment services, such as customer service, product variety, etc. Once estimated,
these efficiency scores are then used as dependent variables to investigate further

" Given a relatively high pair-wise correlation between the numbers of ATMs and the number of
POS terminals, we only control, in our regression, for the number of ATMs. Thereis no qualitative
change in the results when the number of POS terminals is used instead. The latter results are
available upon request.

8 The total value of retail payment transactionsiis inflation-adjusted to the base year 2000.

° Given a relatively high pair-wise correlation between the numbers of retail payments and the
value of retail payments, we only control for the numbers of retail payments in our regressions.
The results do not qualitatively change when the value of retail payments is used instead. The
|atter results are available upon request.

10 7-score = (100 + average ROE)/ Standard deviation of ROE where ROE and Standard deviation
of ROE are expressed in percentage.
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on the impact of retail payment services on bank performance. Because the
frontier specifications used in this paper are similar to those in the existing
literature, we provide only abrief summary of the prominent features as follows.™
The empirical model to estimate the efficiency scoresisthe following

PROFlTit (COSTit) =f (xit ) Yit' Nit) + &€ (3-1)

where PROFIT (COST) represents total profits (total costs), which are a function
of several outputs X, input prices Y and fixed effects for years and countries N.
The error term g;; is a random disturbance term that alows the profit (cost)
function to vary stochastically. The random disturbance term has two components,
vit, which represents the random uncontrollable factors that affect total profits
(costs), and ui, which represents the controllable factors, such as the firm's
technical and allocative efficiency, that are under the control of the firm's
management. Decomposing the error term yields

PROFlTit (COSTit) =f (Xit’Yit' Nit) + Vi — Uy (Vit + uit) (3-2)

We use a similar specification for the profit and cost function, except that under
the frontier approach managerial or controllable inefficiencies increase (decrease)
costs (profit) above (below) frontier or best practice levels. Therefore, the positive
(negative in a profit function) inefficiency term, u;;, causes the costs (profit) of
each firm to be above (below) the frontier. The v;; terms are assumed to be
identically and normally distributed, with zero mean and variance equal to 8.

The technical inefficiency ui; terms are non-negative random variables that are
distributed normally but truncated below zero. We include both country effects
and year effects in the estimation of the efficiency frontier, because banking
efficiency may be influenced by differencesin structural conditions in the banking
sector and in general macroeconomic conditions across countries and over time.
Following the existing efficiency literature, we employ atranslog specification for
the profit and cost function and make standard symmetry and homogeneity
assumptions.

The primary source of data on bank balance sheets and income statements is
the BankScope database. We measure total profit as the net profit earned by the
bank. To avoid having a negative net profit for any bank observation, we add a
constant amount to profit in all cases. Total costs are measured as the sum of
interest and non-interest costs. While there continues to be debate about how to
define the inputs and outputs used in the function, we follow the traditional
intermediation approach of Sealey and Lindley (1977). The output variables X,

" For a review of the use of stochastic frontier analysis to estimate bank efficiency, see, for
example, Berger et a (2000), Hasan et al (2003).
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are total loans, total deposits, liquid assets and other earning assets. The input
variables, Y, are interest expenses divided by total deposits and non-interest
expenses divided by fixed assets. To make sure that our estimates are not biased
by outliers, all the variables are winsorised at the 1st and 99th percentiles. The
descriptive statistics for the basic variables used in the profit and cost efficiency
estimations are reported in Panel A of Table 2.

Following Berger and Mester (1997), cost, profit and input prices are
normalised by non-interest expenses divided by fixed assets to impose
homogeneity. Cost, profit and output quantities are normalised by total earning
assets, because the variance of the inefficiency term might otherwise be strongly
influenced by bank size. Normalisation also facilitates interpretation of the
economic model.

The summary statistics for the stochastic frontier efficiency estimates are
given in Panel B of Table 2.2 These statistics include the ratio of the standard
deviation of the inefficiency component of the disturbance to that of the random
component (c,/c,), the standard deviation of the composite disturbance (c), and
the proportion of the variance in the overall disturbance that is due to inefficiency,
A=0c>/c’. Panel B of Table 2 indicates that most of the variation in the

disturbance of best practice is due to technical inefficiency rather than random
error. The mean cost efficiency of 0.74 suggests that about 26% of costs are
wasted on average relative to a best-practice firm. The mean profit efficiency of
0.68 implies that about 32% of the potential profits that could be earned by a best-
practice firm are lost to inefficiency. These figures are well within the observed
range from other efficiency studies. The standard deviation of the profit
efficiencies is about 11.5 percentage points, suggesting that efficiencies are quite
dispersed. The cost efficiencies are distributed with a standard deviation of 11.4
percentage points. In Panel C of Table 2, When we see the cost efficiency score
and profit efficiency score by euro area and non euro area, we find that banks in
euro area on average are more cost and profit efficient than those in non euro area.
We also find that efficiencies of banks in non euro area are more dispersed than
thosein euro area.

3.3 Dataand regression sample construction

The data about bank characteristics are obtained from Bankscope. We measure
bank size (SIZE) as the logarithm of total assets. The variable STDROA (the
standard deviation of ROA over the sample period is also used as a control
variable) to measure bank risk and stability. The dummy variable EURO is

12 The estimates of the cost and profit function coefficients are available upon request from the
authors.
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defined as one if a bank is located in a Euro zone country, zero otherwise. The
dummy variable FOREIGN is equal to one if a bank is a foreign-owned bank,
zero otherwise. The dummy variable STATE is measured as one if a bank is a
state-owned bank, zero otherwise. The variable LOANS is defined as total loans
divided by total assets. The variable DEPOSITS is measured as total deposits
divided by total assets. We construct the variable EQUITY CAPITAL as equity
capital ratio. Additionally, we calculate a Herfindahl Index for each category of
loans (LOAN SHARE HI).® Finally, we calculate a Herfindahl Index for each
category of revenues (REVENUE SHARE HI) to control for concentration across
the sources of each bank’s interest and non-interest income.**

Macroeconomic data on the general economic situation, ie GDP growth, were
taken from the World Development Indicators Database. We construct the
variable GDPGROWTH as the logarithm of GDP growth. We obtain several
country-level banking industry characteristics from Barth et a (2001).
Specificaly, we use CR3 (3-bank concentration ratio in a given country) to
measure the competitiveness of the banking industry. We construct the dummy
variable DEPOSIT INSURANCE (one if a country has an explicit deposit
insurance, zero otherwise) to measure whether there is an explicit deposit
insurance. RESTRICT is an increasing index of permissible bank activities.
BANKFREE is an index measuring banking freedom of the country. MARKET is
a dummy variable that is equal to one if the country is market-based and zero if
the country is bank-based.

The final sample includes 3,370 commercial banks, savings banks and
cooperative banks, and 14,987 bank-year observations from 27 European
countries for which annual data were available during the period 2000-2007. The
sample constitutes over 80 per cent of total banking assets of all respective
European countries and incorporate all major and important financial institutions.
In the initial estimations, we incorporate all types of financia institutions where
commercial banks constituted 23% followed by savings banks 24% and
cooperative banks 53%. German banks dominate the sample with 55 per cent of
the sample observations and therefore we attempt additional robustness tests of
our estimations excluding German banks. Table 1 reports the descriptive statistics
of the sample. All the data, variables and sources are described in detail in
Appendix 1. As shown in Panel A, eighty eight percent of the bank-year
observations are from the euro area.

3 The loans include that loans to Municipalities’Government, mortgages, HP/lease, other loans,
loans to Group Companies/Associates, loans to Other Corporate, loans to banks, and customer
loans.

¥ The revenues include interest revenue, commission revenue, fee revenue, trading revenue, and
other operating revenue.
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4 Results

In this section, we first describe the empirical methodology. Then we report the
results for the impact of retail payment services on bank performance. We also
report the results in sub-samples. Finally, we report the impact of retail payment
services on bank stability and a series of robustness tests.

4.1 Methodology

As mentioned earlier, the estimation model used in this paper investigates the
importance of retail payment services for overall bank performance and efficiency
over time and across European countries. To test the above-outlined hypothesis,
we employ a series of ordinary least square regressions to capture this potential
relationship. We investigate the relationship using a number of multivariate
regressions incorporating different control variables that are pertinent to bank
performance measures. The baseline model is portrayed in equation (4.1).

PERFORMANCE = a, + b,TRANPOP+ b,ATMPOP + b,OFFICEPOP
+b,BANKCHARACTERISTICS (4.1
+b,COUNTRY CHARACTERISTICS+¢

Bank performance (PERFORMANCE) is measured first using two alternative
accounting ratios, namely ROA and ROE. We dso trace bank efficiency,
measured using profit and cost efficiency scores, as aternative performance
variables. We add the retall payment variables such as TRANPOP that is
measured as log (number of transactions/population), ATMPOP that is measured
as log (number of ATMs/population) OFFICEPOP that is measured as log
(number of retail payments offices/population) to our regression equation as
independent variables. We also control for a series of bank characteristics
(BANKCHARACTERISTICYS) to capture a range of institution-specific factors
that might affect performance. These include SIZE (the logarithm of total assets),
STDROA (The standard deviation of ROA over the sample period), EURO (one if
a bank is located in an Euro zone country, zero otherwise), FOREIGN (one if a
bank is a foreign-owned bank, zero otherwise), STATE (one if a bank is a state-
owned bank, zero otherwise), LOANS (total loans divided by total assets),
DEPOSITS (total deposits divided by total assets), and EQUITY CAPITAL
(equity capital ratio).™® We also include a Herfindahl Index for each category of

> We report only the results where ROA standard deviations are used as a proxy for risk. Results
are similar equally robust if the variable is replaced by the standard deviation of ROE.
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loans (LOAN SHARE HI) and a Herfindahl Index for each category of revenues
(REVENUE SHARE HI).

Additionally, a series of country characteristics (COUNTRY CHARACTE-
RISTICS) are included in the regressions. Specificaly, we include GDP-
GROWTH (the logarithm of GDP growth), CR3 (3-bank concentration ratio in a
given country), DEPOSIT INSURANCE (one if a country has an explicit deposit
insurance, zero otherwise), BANKFREE (an index measuring banking freedom of
the country), and MARKET (one if the country is market-based and zero if the
country is bank-based).

To test the moderation effect of retail payment transaction technologies on the
relationship between retail payment services and bank performance, we add an
interaction term between log (number of transactions/ population) and log
(number of ATMs / population) (TRANATMPOP) to the equation (4.1). The
estimated equation is

PERFORMANCE = a, + b, TRANPOP+ b,ATMPOP+ b,OFFI CEPOP
+ b, TRANATMPOP+ b.BANKCHARACTERISTICS (4.2)
+ bsCOUNTRY CHARACTERISTICS+¢

To consider the impact on performance of the heterogeneity of retail payment
instruments, we add another control variable HERFINDAHLINSTRU measured
as log (herfindahl index of payment instruments) to equation (4.2). The estimated
equation is

PERFORMANCE = a, + b, TRANPOP+ b,ATMPOP+ b,OFFI CEPOP
+ b, TRANATMPOP+ b.HERFINDAHLINSTRU
+ b,BANKCHARACTERISTICS
+ b,COUNTRY CHARACTERISTICS+¢

(4.3)

To consider the impact on performance of the percentage of electronic retail
payment instruments, we add another control variable PAPERINSTRU measured
as log (percentage of paper-based retail payment instruments) to equation (4.2).
Because higher percentage of paper-based retail payment instruments means more
adoption of cheques and is positively correlated with the herfindahl index of
payment instruments, we do not control for the herfindahl index of payment
instruments in the estimation to avoid potential multicoliniarity problems. The
estimated equation is
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PERFORMANCE = a, + b, TRANPOP+ b,ATMPOP+ b,OFFI CEPOP
+ b, TRANATMPOP+ b.,PAPERINSTRU
+ b,BANKCHARACTERISTICS
+ b,COUNTRY CHARACTERISTICS+¢

(4.4)

All regression models include dummy variables to account for fixed country-
specific and year effects.’® For simplicity in the reporting, the coefficients of these
variables are suppressed. Standard errors are clustered at the country-level to
capture the potential correlation of bank performance within the same country.

4.2 Theimpact of retail payments on bank performance

The estimation parameters using the ROA and ROE ratios as dependent variables
are shown in columns 1 and 2 of Tables 3, 4, 5 and 6. The regression coefficients
using the cost and profit efficiency scores as dependent variables are reported in
columns 3 and 4 of Tables 3, 4, 5 and 6.

As an overall result, we observe a positive relationship between total number
of transactions to population and bank performance, as reported in Table 3. This
finding is consistent for alternative model specifications considering both
accounting and efficiency measures. The magnitude of the TRANPOP coefficient
suggests that changes in total number of retail payments transactions have a
significant effect on bank performance. For instance, a 10% increase in the
number of retail payments transactions to population implies a 0.6% increase in
ROA, a4.03% increase in ROE, a 0.07% increase in cost efficiency and a 0.35%
increase in profit efficiency. Retaill payments technology, as measured by Log
(number of ATMs/Population), has a positive effect on bank performance. The
magnitude of the ATMPOP coefficient implies that the impact of changesin total
number of ATMs to population on bank performance is economically significant.
For instance, a 10% increase in the number of ATMs to population implies a
0.74% increase in ROA, a 2.75% increase in ROE, a 0.43% increase in cost
efficiency and a 0.07% increase in profit efficiency. There is no clear relationship
between number of retail payments offices to population and bank performance.
This result is consistent with Hirtle (2007)."

We also note severa other interesting results. Larger banks, foreign banks,
and banks in the countries with higher economic growth, less competition, higher
banking freedoms have a better performance. State-own banks and banks with

1® Second-stage bank efficiency regressions, when we avoid country and year effects, which have
been adjusted for in the first-stage efficiency estimates, produce qualitatively similar results.

' He finds no systematic relationship between branch network size and overall institutional
profitability.
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higher equity capital ratio tend to have a poor performance. Another interesting
result is that banks based in the euro area appear to perform better.

To examine whether the relationship between retail payment services and
bank performance is stronger in countries that have widely adopted retail
payments technologies, we incorporate in the estimation model a term
(TRANATMPOP) for interaction between TRANPOP and ATMPOP. As seen in
Table 4, the coefficient of the interaction term TRANATMPORP is significantly
positive for all different bank performance measures. This suggests that retail
payment technologies can facilitate retail banking innovations and add more value
to retail payment services.

To investigate whether competition and an improved choice of retail payment
instruments translates into improved bank performance, we incorporate the
HERFINDAHLINSTRU, as measured by log (Herfindahl index of payment
instruments), in the regression. The results, as seen in Table 5, confirm this
relationship, since the coefficient of the HERFINDAHLINSTRU is significantly
negative across the four different bank performance measures. The magnitude of
the HERFINDAHLINSTRU coefficient suggests that changes in heterogeneity in
retail payments instruments have a significant effect on bank performance. For
instance, a 10% increase in Herfindahl index for payment instruments implies a
0.18% decline in ROA, a 1.17% decline in ROE, a 0.03% decline in cost
efficiency and a 0.06% decline in profit efficiency. Chakravorti and Rosen (2006)
study competition among payment networks providing different payment
instruments and find similar results.

Moreover, the significant negative coefficient of the PAPERINSTRU,
reported in Table 6, suggests that greater use of electronic payment instruments
can improve bank performance. The magnitude of the PAPERINSTRU coefficient
implies that the impact of changes in percentage of electronic payment
instruments is economically significant. For instance, a 10% decline in the
percentage of paper-based retail payments implies a 0.31% increase in ROA, a
1.41% increase in ROE, a 0.11% increase in cost efficiency and a 0.11% increase
in profit efficiency.’®

'8 Thisfinding is also supported by earlier studies. For example, Bolt et al (2008) provide evidence
that given the large resource cost of a country’s payments system, shifting from paper to electronic
payments can entail substantial cost savings and social benefits. Similarly, Humphrey et a (2006)
and Humphrey and Vale (2004) report that banks' average cost has been affected by the on-going
shift from expensive paper-based payment instruments (checks, paper giro transactions) to lower
cost electronic payment substitutes (debit cards, electronic giro payments).
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4.3 Commercia bank and non-commercial bank sub-
samples

Commercial banks are relatively large and are able to conduct the full range of
banking activities. However, they tend to specialise in investment banking, asset
management and trust business. Savings and cooperative banks tend to be
concentrated in their home area, where they compete with commercia banks.
They focus more on retail banking and their market share of retail business is
higher. In this section, we examine whether our previous results are influenced by
the difference between commercial and non-commercial banks.

We split our sample into a commercial bank sub-sample and a non-
commercia bank sub-sample. As seen in Table 7, both commercial and non-
commercia bank performance is higher in countries with a more developed retail
payment business. However, for each dependent variable, the coefficient of
TRANPORP in the regressions for savings and cooperative banks is about twice as
that in the regressions for commercial banks. When we test whether the difference
in the coefficients of TRANPOP across the commercial bank and non-commercial
bank sub-samples is statistically significant, we add an interaction term of
TRANPOP and a dummy variable that equals 1 if a firm is in a non-commercial
bank subsample and O otherwise. Then we run it in the full sample. The
coefficient of this interaction term is significantly positive. These results imply
that retail payment services have a more significant impact on savings and
cooperative bank performance, which have a stronger focus on retail banking
business.*

4.4 Interest income and non-interest income

In this section, we examine through which specific channel payment services
contribute to bank performance. Banks' income arises mainly from two sources:
lending and non-interest activities. Retail payment services have a direct impact
on banks' non-interest income, such as fee income arising from payment services
and bank account management. There has been alarge shift from spread revenues
to revenues from non-interest income activities in pricing various banking
services (Bolt and Humphrey, 2007). In Europe, non-interest income increased
from 26% to 41% of total income between 1989 and 1998 (ECB, 2000). Retail
payment services also have some impact on banks' lending business by attracting
more deposits. Banks can earn interest income on debit and credit balances arising
in relation to services and products for making payments. When borrowers obtain

19 The results are not reported in this paper and available upon request from the authors.
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financing from banks they also worry about how to repay it. A convenient retail
payment service can facilitate repayment and attract more customers to borrow
money from banks. In addition, interest income may be correlated with non-
interest income because of possible cross-selling of different products to the same
customer (Stiroh, 2004, Stiroh and Rumble, 2006).

As seen in Table 8, we re-run our baseline regression using net interest
income scaled by average total assets (average total equity) and net commission
and fee income also scaled by average total assets as dependent variables. The
evidence shows that the relationships between retail payment services and net
interest income and between retail payment services and net commission and fee
income are both significantly positive. However, the coefficient of TRANPOP in
the regressions with net commission and fee income as dependent variables is
about one hundred percent larger than that in the regressions with net interest
income as dependent variables. These results suggest that retail payment services
have a more significant impact on net commission and fee income. For instance, a
10% increase in the number of retail payments transactions to population implies
a0.63% increase in net commission and fee income scaled by average total assets
(91% of one standard deviation) and a 0.37% increase in net interest income
scaled by average total assets (43% of one standard deviation).

4.5 Theimpact of retail payments on bank stability

The conventional wisdom argues that retail payments businessis less volatile than
other forms of banking activities like trading or underwriting. Usually, high-risk
activities will demand a premium in the form of higher returns, although the link
between risk and return has not been as tight as theory predicts in practice (Fama
and French, 2004). In this section, we want to examine the impact of retall
payments business on bank stability. The estimated model is as below

STABILITY = a, + bAVETRANPOP+ b,AVEATMPOP
+ b,AVEOFFICEPOP+ b,AVEBANKCHARACTERISTICS(4.5)
+ b, AVECOUNTRYCHARACTERISTICS+¢

Three standard measures of bank stability (STABILITY), based on accounting
data and determined for each bank throughout the period, are used as dependent
variables in the regression: Standard Deviation of ROA, Standard Deviation of
ROE, and Z-score, which represents the probability of failure of a given bank and
higher values of Z-score imply lower probabilities of failure (See Boyd and
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Graham, 1986 for details).”> We obtain average values of number of transactions /
population, number of ATMs / population, number of offices / population, and
GDP growth for each country throughout of the period. The logarithms of these
average values are used as independent variables (AVETRANPOP,
AVEATMPOP, AVEOFFICEPOP, and AVEGDPGROWTH). We aso calculate
mean values of total assets for each bank throughout of the period. The logarithm
of this mean value is used as another control variable (AVESIZE). We construct
the control variables (AVELOANS, AVE LOAN SHARE HI, AVEDEPOSITS,
AVE EQUITY CAPITAL, and AVE REVENUE SHARE HI) as measured by the
mean values of the variables LOANS, LOAN SHARE HI, DEPOSITS, EQUITY
CAPITAL, and REVENUE SHARE HI for each bank throughout of the period.
The other variables such as EURO, FOREIGN, STATE, EXPLICIT, CR3,
RESTRICT, BANKFREE, and MARKET are dl included in the regressions. The
regression models include dummy variables to account for fixed country-specific
effects. The results in Table 9 show that banks in the countries with more
developed retail payments business present a lower level of risk. More adoptions
of ATMs have a positive impact on banks' stability. So is the higher number of
retail payments offices per capita. These results suggest that retail payments
business offers a more attractive risk/return combination and create more stable
revenue than other bank business lines.

46 Robustnesstests

We aso run a set of robustness checks on the effects of retail payment business on
bank performance, which are not shown for the sake of brevity. Specifically, our
tests might suffer from simultaneity problems. For example, instead of increased
retail payment transactions leading to an increase in profit efficiency, increased
profit efficiency could be responsible for increases in retail payment transactions.
Because we use country-level retail payment transaction variables to explain
bank-level performance, we are less concerned about this reverse causality
problems. Nonetheless, we use two-stage least squares (TSLS) regressions instead
of OLS regressions to correct the potential bias caused by the simultaneity
problems (reverse causality). TSLS regressions are employed with the use of one-
year lagged independent variables as instruments. To further investigate the
existence (and direction) of causality between retail payment transactions and
performance, we use the Granger causality Wald test based on a VAR (vector
autoregressive) model (Granger and Newbold, 1986). the results of the TSLS
regression are similar to the results of the OLS regression anaysis above,

20 7.score = (100 + average ROE)/ Standard deviation of ROE where ROE and Standard deviation
of ROE are expressed in percentage.
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suggesting that there is no causality bias. The Granger causality Wald test
suggests the existence of unidirectional causality. The null hypothesis that
payment transactions do not cause increased bank performance can be rejected at
the 1% level. In contrast, the null hypothesis that increased bank performance
does not cause increased retail payment transactions cannot be rejected at the level
of 1%.

Additionally, we run bank performance regressions on the sample without
German banks to ensure that our results are not biased by the large number of
German cooperative and saving banks in our sample. The results are similar to the
reported results, ie, we observe a significant positive relationship between retail
payment services and bank performance.

Finaly, we use an efficiency ranking based on an ordering of the banks
efficiency levels for each of the sample years (Berger et al, 2004). The ranks are
converted to a uniform scale of 0-1 using the formula (order-1)/(n-1), where
order;; is the place in ascending order of the ith bank in the tth year in terms of its
efficiency level and n; is the number of banksin year t. Although efficiency levels
are more accurate than rankings, efficiency rankings are more comparable across
time because the rankings for each year follow the same distribution, whereas the
distributions of efficiency levels might vary over time. Our estimates show that
our main results still hold, ie banks are more efficient in countries with a more
developed retail payments business. Further, we re-estimate all the profit and cost
efficiencies using non-interest expenses disaggregated into separate prices for
labour and capital and find that our results are not significantly changed. We also
tried the distribution-free approach to re-estimate all the profit and cost
efficiencies and the results are still the same. These robustness checks are
available upon request from the authors.

5 Conclusion

The EU is undergoing a dramatic change in its retail payment system with the
creation of a unified payment zone. This study is the first, to our knowledge, to
provide a combined and integrated view of the importance and significance of
retail payments for bank performance, which can help to better understand the
drivers and the impact of the Single Euro Payments Area.

Using country-level retail payment service data across 27 EU markets, we
conclude that, in countries with more developed retail payment services, banks
perform better, in terms of both their accounting ratios and their profit and cost
efficiency. This relationship is stronger in countries with higher levels of retail
payment transaction equipment, like ATMs and POS terminals. Retail payment
transaction technology itself can also improve bank performance. In addition, we
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find that competition in retail payment instruments is associated with better bank
performance, as is greater use of electronic retail payment instruments. We also
show that retail payment services have a more significant impact on savings and
cooperative bank performance and banks non-interest income although they have
a positive influence on the performance of commercial banks and banks' interest
income. Finally, the evidence shows that retaill payment services generate a stable
revue for banks and decrease their risk.

Our paper aso has policy implications. Looking toward the future, we offer
some projection based the recent past. Our results can be regarded as providing
strong support for the Single Euro Payments Area (SEPA) initiative. Our paper
also suggests that EU regulators and supervisors should not only endeavour to
enlarge the scale of payment systems, but also to develop various retail payment
instruments simultaneously, especially electronic payment instruments. Our
results are also important for developing and newly emerging market economies
who have often inquired as to why and how to foster a strong retail payment
system. From the perspective of banking industry, the importance of retail
banking and payments is also likely to revive against the background of the
current ongoing financial market turmoil. In particular, at a time when other
sources of income for banks are more volatile, payment services will contribute to
banks' business as banks can count on the reliable and regular revenues generated
by payment services.
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Appendix 1

Overview of variables, definitions and data sour ces

Variables Definition Sources
Bank performance measures
ROA Return on average total assets BankScope
ROE Return on average total equity BankScope
Cost efficiency scores Distance from bank’ s cost to best Computed
practice
Profit efficiency scores Distance from bank’s profit to best Computed
practice
Net interest income / average (Interest income — interest expense) / Computed
total assets average total assets
Net commission and feeincome | (Commission and fee income — Computed
| average total assets commission and fee Expense) / average
total assets
Net interest income / average (Interest income - interest expense) / Computed
total equity average total equity
Net commission and feeincome | (Commission and fee income - Computed
| average total equity commission and fee expense) / average
total equity
Bank stability variables
Standard deviation of ROA Standard deviation of ROA for each Computed
bank throughout the sample period
Standard deviation of ROE Standard deviation of ROE for each bank | Computed
throughout the sample period
Z-score Z-score = (100 + average ROE)/ Computed
Standard deviation of ROE where ROE
and Standard deviation of ROE are
expressed in percentage. Higher values
of Z-scoresimply lower probabilities of
failure
Other bank-level variables
SIZE Logarithm of total assets BankScope
AVESIZE We cal culate the mean value of total Computed
assets for each bank throughout the
sample period and then take the
logarithm of it.
Total profits Net profit earned by the bank. BankScope
Total costs The sum of interest and non-interest BankScope
costs.
Total loans Total loans BankScope
Total deposits Total deposits BankScope
Liquid assets Liquid assets BankScope
Other earning assets Other earning assets BankScope
Unit interest cost of deposits Interest expenses/ total deposits BankScope
Unit price of physical inputs Non-interest expenses/ total fixed assets | BankScope
EURO Dummy variable takes the value of “1” if | BankScope

bank islocated in Euro zone area, “0”
otherwise.
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Variables Definition Sources
FOREIGN Dummy variable takes the value of “1” if | BankScope
abank isaforeign-owned bank, “0"
otherwise.
STATE Dummy variable takes the value of “1” if | BankScope
abank is a state-owned bank, “0”
otherwise.
LOANS Tota loans divided by total assets. BankScope
AVELOANS The mean value of LOANS for each Computed
bank throughout the sample period.
DEPOSITS Total deposits divided by total assets. BankScope
AVEDEPOSITS The mean value of DEPOSITS for each Computed
bank throughout the sample period.
EQUITY CAPITAL Equity capital ratio. BankScope
AVE EQUITY CAPITAL The mean value of EQUITY CAPITAL Computed
for each bank throughout the sample
period.
LOAN SHARE HI A Herfindahl Index for each category of | BankScope
loans. The loans include that loansto
Municipalities/Government, mortgages,
HP/lease, other loans, loans to Group
Companies/Associates, loansto Other
Corporate, loans to banks, and customer
loans.
AVE LOAN SHARE HI The mean value of LOAN SHARE HI Computed
for each bank throughout the sample
period.
REVENUE SHARE HI A Herfindahl Index for each category of | BankScope
revenues. The revenues include interest
revenue, commission revenue, fee
revenue, trading revenue, and other
operating revenue.
AVE REVENUE SHARE HI The mean value of REVENUE SHARE | Computed
HI for each bank throughout the sample
period.
Retail paymentsvariables
Number of ATMs Number of ATMs in a given country ECB Statistical
Data Warehouse
Number of POS terminals Number of POS terminalsin agiven ECB Statistical
country Data Warehouse
Number of offices Number of retail payments officesin a ECB Statistical
given country Data Warehouse
Number of institutions Number of retail paymentsinstitutionsin | ECB Statistical
agiven country Data Warehouse
Value of transactions Total value of retail payment transactions | ECB Statistical
in agiven country Data Warehouse
Number of transactions Tota number of retail payment ECB Statistical
transactions in a given country Data Warehouse
PAPERINSTRU Logarithm of total value of cheque-based | ECB Statistical
transactions scaled by total value of retail | Data Warehouse
payment transactions in a given country
HERFINDAHLINSTRU Logarithm of concentration ratio of Computed
different payment instruments
TRANPOP Logarithm of number of transactions Computed

scaled by population
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Variables Definition Sources
ATMPOP Logarithm of number of ATMs scaled by | Computed
population
OFFICEPOP Logarithm of number of offices scaled Computed
by population
TRANATMPOP The interaction term between ATMPOP | Computed
and OFFICEPOP
AVETRANPOP We calculate the mean value of number Computed
of transactions scaled by population for
each country throughout the sample
period and then take the logarithm of it.
AVEATMPOP We calculate the mean value of number Computed
of ATMs scaled by population for each
country throughout the sample period
and then take the logarithm of it.
AVEOFFICEPOP We calcul ate the mean value of number Computed
of offices scaled by population for each
country throughout the sample period
and then take the logarithm of it.
Country-level variables
GDPGROWTH L ogarithm of GDP growth WDI
AVEGDPGROWTH We calculate the mean value of GDP Computed
growth for each country throughout the
sample period and then take the
logarithm of it.
CR3 3-bank concentration ratio. Barth et a
(2001)
DEPOSIT INSURANCE Dummy variable takesthe value of “1” if | Barth et a
acountry has an explicit deposit (2001)
insurance.
RESTRICT Anincreasing index of permissible bank | Barth et a
activities. (2001)
BANKFREE An index measuring banking freedom of | Barth et a
the country (2001)
MARKET Dummy variable takesthevalue of “1” if | Barth et al
an economy is market-based (versus (2001)
bank-based).
Population Total population in agiven country WDI
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Figure 1. Retail payments providers

Panel A presents total number of retail payments institutions in the EU by year. Panel B
presents total number of retail payments officesin the EU by year.
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Figure 2. Retail payment transaction technology

Panel A presents the total number of ATMs in the EU by year. Panel B presents the total
number of POS terminalsin the EU by year.
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Figure 3. Retail payment business

Panel A presents the total value of retail payment transactions in the EU by year. Panel B
presents the total number of retail payment transactions in the EU by year. The value of
retail payment transactions is inflation-adjusted to the base year 2000.
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Figure 4. Retail payment instruments

Panel A presents the country average percentage of paper-based retail paymentsin the EU
by year. Panel B presents the average percentage of electronic retail paymentsin the EU
by year.
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Table 1. Summary statistics

Panel A of This table presents summary statistics of the firm-level variables for the
sample banks. The number of firm-year observations, mean, standard deviation and
minimum and maximum values of the variables are reported for the full sample. Panel B
of This table presents summary statistics of the country-level variables for the sample
banks. The number of country-year observations, mean, standard deviation and minimum
and maximum values of the variables are reported for the full sample. The sample
includes commercial banks, savings banks and cooperative banks with available data in
the EU between 2000 and 2007. All financial values are inflation-adjusted to the base
year 2000 and winsorised at the 1st and 99th percentiles. The details of the definitions
and sources of all the variables are reported in Appendix 1.

Panel A
Firm-level Variables No. of Mean SD Minimum Maximum
firm-year
observations

ROA (%) 14,987 0.53 0.91 -10.23 9.26
ROE (%) 14,987 6.78 6.88 -18.82 34.91
Net interest income / average total

assets (%) 14,978 2.56 0.87 0.33 5.70
Net commission and fee income /

average total assets (%) 14,770 0.84 0.68 -0.08 491
Net interest income / average total

equity (%) 14,978 11.02 3.62 5.64 18.96
Net commission and fee income /

average total equity (%) 14,770 6.55 3.68 -0.68 16.00
Standard deviation of ROA (%) 14,987 0.33 0.45 0.01 3.04
Standard deviation of ROE (%) 14,987 441 5.48 0.08 37.22
Z-score 14,987 7796 153.63 3.07 1,246.76
Total assets (EUR billions) 14,987 396 14.88 0.05 114.83
EURO 14,987 0.88 0.33 0.00 1.00
FOREIGN 14,987 0.04 0.19 0.00 1.00
STATE 14,987 0.02 0.14 0.00 1.00
LOANS 14,987 0.60 0.16 0.01 0.90
DEPOSITS 14,987 0.70 0.11 0.08 0.94
EQUITY CAPITAL 14,987 0.09 0.03 0.02 0.68
LOAN SHARE HI 14,987 0.48 0.12 0.26 0.98
REVENUE SHARE HI 14,987 0.65 0.13 0.27 0.88
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Panel B

Firm-level Variables No. of Mean SD Minimum  Maximum
country-
year
observations
Number of transactions/
Population (per one million
persons) 183 180,752 416,442 838 3,499,614
Number of ATMs/ Population (per
one million persons) 183 1,040 2101 6 15,524
Number of offices/ Population (per
one million persons) 183 576 299 39 1,794
GDP growth (%) 183 3.81 2.49 -0.74 11.93
DEPOSIT INSURANCE 183 0.88 0.31 0.00 1.00
CR3 183 0.36 0.20 0.20 1.00
RESTRICT 183 10.35 257 3.00 14.00
BANKFREE 183 3.72 0.56 2.00 5.00
MARKET 183 0.68 0.46 0.00 1.00
Percentage of paper-based
instruments (%) 170 9.97 14.83 0.00 61.46
Herfindahl index of different
payment instruments 124 0.40 0.10 0.22 0.82
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Table 2. Summary of stochastic efficiency estimates

Panel A shows the descriptive statistics for the basic variables used in the profit and cost
efficiency estimations. In our translog-based estimations of profit (cost) efficiency levels,
the output variables considered are total loans, total deposits, liquid assets and other
earning assets, and the input variables are interest expenses divided by total deposits and
non-interest expenses divided by total fixed assets. The outputs are normalised by total
earning assets. All financial vaues are inflation-adjusted to the base year 2000 and
winsorised at the 1st and 99th percentiles. The details of the definitions and sources of all
the variables are reported in Appendix 1. Panel B presents summary statistics for the
stochastic efficiency estimates. Frontiers were estimated with 14,987 bank observations
containing all the data needed for the estimation. 6, and o, are the standard deviations of
the composite of the inefficiency and random components of the disturbance,
respectively. ¢ is the standard deviation of the overall disturbance. A is the proportion of
the variance in the overall disturbance that is due to inefficiency. Panel C presents
summary statistics of cost and profit efficiency by Euro and Non-Euro areas.

Panel A
Key variables Mean SD Minimum Maximum
Profit (cost) (EUR billion)
Total profits 0.029 0.118 -0.009 0.929
Total costs 0.185 0.679 0.003 5.390
Output quantities (EUR billion)
Total loans 2.102 7.995 0.017 63.897
Total deposits 2.859 10.737 0.035 86.877
Liquid assets 0.918 4.087 0.005 33.794
Other earning assets 1.407 5.813 0.010 48.362
Input prices
Unit interest cost of deposits 0.031 0.012 0.010 0.092
Unit price of physical inputs 1.252 2.045 0.200 15.000
Panel B
Cost efficiency Profit efficiency
Log ligelihood -17,245.43 -22,071.18
cJoy 3.83 2.38
c 1.32 0.58
A 0.93 0.85
Mean efficiency 0.74 0.68
Standard deviation 0.114 0.115
Panel C
Area Variable Mean Std. Dev. Min M ax
Noneuroarea  Cost efficiency 0.70 0.17 0.03 0.94
Profit efficiency 0.63 0.19 0.01 0.94
Euro area Cost efficiency 0.75 0.10 0.02 0.94
Profit efficiency 0.69 0.10 0.01 0.93
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Table 3. Retail payment services (technologies) and
bank performance

We include, but do not report, the coefficients for year and country indicators. The
sample includes commercia banks, savings banks and cooperative banks with available
data in the EU between 2000 and 2007. The details of the definitions and sources of all
the variables are reported in Appendix 1. The table reports coefficients, with t-statistics in
brackets. In computing standard errors, we cluster by country.

Dependent variable ROA ROE Cost Profit
efficiency efficiency

Retail payment characteristics

TRANPOP 0.060*** 0.403* 0.007*** 0.035***
(4.873) (1.894) (3.478) (5.578)
ATMPOP 0.074*** 0.275%** 0.043*** 0.007***
(3.930) (3.698) (6.688) (3.689)
OFFICEPOP 0.021 0.021 -0.007 -0.007**
(0.060) (0.311) (-1.251) (-2.270)
Bank characteristics
SIZE 0.069*** 0.411%** 0.007*** 0.030***
(4.801) (4.273) (3.498) (5.156)
STDROA 0.002*** 0.002* 0.001*** 0.001***
(19.760) (1.706) (11.358) (8.573)
EURO (0.019***  0.068*** 0.051*** 0.052***
(5.138) (4.780) (14.501) (15.171)
FOREIGN 0.006*** 0.017*** 0.003*** 0.004%***
(4.145) (4.256) (4.367) (4.445)
STATE -0.004***  -0.016*** -0.002*** -0.003***
(-4.100) (-4.245) (-4.125) (-4.256)
LOANS -0.055 -0.105 -0.678 -0.579
(-0.012) (-0.024) (-0.0212) (-0.050)
LOAN SHARE HI 0.019 0.112 0.003 0.010
(0.001) (0.053) (0.098) (0.056)
DEPOSITS 0.010*** 0.115 0.004 0.010***
(4.001) (0.062) (0.076) (5.057)
EQUITY CAPITAL -0.003***  -0.017*** -0.003*** -0.004***
(-4.893) (-4.738) (-4.578) (-4.849)
REVENUE SHARE HI 0.020*** 0.110 0.004 0.011***
(4.162) (0.025) (0.083) (5.121)
Country characteristics
GDPGROWTH 0.075*** 0.508* 0.011*** 0.010***
(2.929) (1.906) (10.139) (7.399)
DEPOSIT INSURANCE -0.008 -0.019 -0.005 -0.006
(-0.102) (-0.045) (-0.027) (-0.054)
CR3 -0.001***  -0.013*** -0.001*** -0.002***
(-4.914) (-4.913) (-5.112) (-4.125)
RESTRICT 0.001 0.012 0.004 0.009
(0.004) (0.003) (0.006) (0.005)
BANKFREE 0.002*** 0.011*** 0.003*** 0.004***
(4.374) (4.283) (5.002) (4.245)
MARKET -0.002 -0.013 -0.001 -0.001
(-0.100) (-0.245) (-0.125) (-0.256)
Control for
Country and year effects Yes Yes Yes Yes
Adjusted R? 0.516 0.558 0.596 0.567
No of observations 14,987 14,987 14,987 14,987

*p<0.10, ** p<0.05, *** p< 0.01
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Table 4. M oder ation Effect of Retail payment transaction
technologies on therelationship between retail
payment services and bank performance

We include, but do not report, the coefficients for year and country indicators. The
sample includes commercial banks, savings banks and cooperative banks with available
data in the EU between 2000 and 2007. The details of the definitions and sources of all
the variables are reported in Appendix 1. The table reports coefficients, with t-statisticsin
brackets. In computing standard errors, we cluster by country.

Dependent variable ROA ROE Cost Profit
efficiency efficiency

Retail payment characteristics

TRANPOP 0.026*** 0.143*** 0.036*** 0.030***
(3.378) (3.214) (6.438) (5.873)
ATMPOP 0.052*** 0.770*** 0.010*** 0.025***
(2.799) (3.919) (4.457) (4.449)
OFFICEPOP 0.007 0.002 0.030 -0.008**
(0.051) (0.221) (0.060) (-2.098)
TRANATMPOP 0.018** 0.153* 0.004*** 0.004***
(2.075) (1.682) (6.599) (5.687)
Bank characteristics
SIZE 0.060*** 0.400%** 0.006*** 0.031***
(4.893) (4.893) (3.983) (5.011)
STDROA 0.001*** 0.011*** 0.001*** 0.001***
(19.124) (5.263) (11.017) (8.048)
EURO 0.018*** 0.067*** 0.050*** 0.051***
(5.127) (3.793) (14.392) (15.192)
FOREIGN 0.007*** 0.016*** 0.004*** 0.003***
(4.184) (4.294) (4.393) (4.463)
STATE -0.005%**  -0.017*** -0.003* ** -0.004* **
(-4.183) (-4.284) (-4.173) (-4.237)
LOANS -0.054 -0.104 -0.676 -0.500
(-0.011) (-0.023) (-0.020) (-0.030)
LOAN SHARE HI 0.016 0.110 0.004 0.011
(0.011) (0.050) (0.028) (0.035)
DEPOSITS 0.011*** 0.110 0.003 0.011***
(4.771) (0.042) (0.056) (5.050)
EQUITY CAPITAL -0.004***  -0.016*** -0.004* ** -0.003***
(-4.834) (-4.712) (-4.565) (-4.874)
REVENUE SHARE HI 0.021*** 0.119 0.005 0.010***
(4.169) (0.048) (0.082) (5.130)
Country characteristics
GDPGROWTH 0.074*** 0.507%** 0.012%** 0.011***
(3.124) (4.264) (10.011) (7.283)
DEPOSIT INSURANCE -0.006 -0.010 -0.006 -0.008
(-0.072) (-0.035) (-0.025) (-0.034)
CR3 -0.002***  -0.012*** -0.002* ** -0.003***
(-4.901) (-4.943) (-5.362) (-4.374)
RESTRICT 0.003 0.011 0.006 0.008
(0.017) (0.013) (0.045) (0.032)
BANKFREE 0.001*** 0.012*** 0.002*** 0.003***
(4.263) (4.382) (5.282) (4.378)
MARKET -0.001 -0.012 -0.003 -0.004
(-0.040) (-0.047) (-0.095) (-0.096)
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Dependent variable ROA ROE Cost Profit
efficiency efficiency

Control for

Country and year effects Yes Yes Yes Yes

Adjusted R? 0.614 0.658 0.695 0.634

No of observations 14,987 14,987 14,987 14,987

* p<0.10, ** p<0.05, *** p<0.01
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Tableb. Heter ogeneity in retail payment instruments and
bank performance

We include, but do not report, the coefficients for year and country indicators. The
sample includes commercia banks, savings banks and cooperative banks with available
data in the EU between 2000 and 2007. The details of the definitions and sources of all
the variables are reported in Appendix 1. The table reports coefficients, with t-statistics in
brackets. In computing standard errors, we cluster by country.

Dependent variable ROA ROE Cost Profit
efficiency efficiency

Retail payment characteristics

TRANPOP 0.024*** 0.138*** 0.034*** 0.018***
(4.598) (4.396) (5.693) (2.899)
ATMPOP 0.023** 0.603*** 0.045*** 0.017***
(2.411) (4.273) (7.444) (4.899)
OFFICEPOP 0.045 0.008 -0.008* 0.014
(0.060) (0.900) (-1.677) (0.096)
TRANATMPOP 0.028** 0.080*** 0.005*** 0.003***
(2.034) (3.396) (7.294) (3.958)
HERFINDAHLINSTRU -0.018***  -0.117*** -0.003*** -0.006***
(-4.147) (-4.399) (-4.248) (-3.938)
Bank characteristics
SIZE 0.052*** 0.410*** 0.007*** 0.030***
(4.873) (4.627) (3.738) (5.083)
STDROA 0.002*** 0.013*** 0.003*** 0.002***
(19.001) (5.012) (11.073) (8.047)
EURO 0.012%** 0.064*** 0.045*** 0.048***
(5.723) (3.982) (14.182) (15.474)
FOREIGN 0.006*** 0.015*** 0.003*** 0.004***
(4.372) (4.932) (4.839) (4.839)
STATE -0.005***  -0.017*** -0.003*** -0.004%***
(-4.183) (-4.284) (-4.173) (-4.237)
LOANS -0.050 -0.100 -0.614 -0.571
(-0.113) (-0.028) (-0.021) (-0.037)
LOAN SHARE HI 0.014 0.112 0.005 0.018
(0.018) (0.054) (0.029) (0.029)
DEPOSITS 0.018 0.114 0.002 0.016***
(0.078) (0.052) (0.053) (5.782)
EQUITY CAPITAL -0.005***  -0.017*** -0.005*** -0.004***
(-4.899) (-4.783) (-4.513) (-4.825)
REVENUE SHARE HI 0.020*** 0.118 0.006 0.014%***
(4.189) (0.056) (0.081) (5.124)
Country characteristics
GDPGROWTH 0.072%** 0.501*** 0.010*** 0.014***
(3.117) (4.892) (10.093) (7.012)
DEPOSIT INSURANCE -0.007 -0.013 -0.004 -0.005
(-0.076) (-0.056) (-0.073) (-0.063)
CR3 -0.001***  -0.015*** -0.003*** -0.004***
(-4.893) (-4.832) (-5.123) (-4.313)
RESTRICT 0.004 0.013 0.007 0.005
(0.013) (0.017) (0.048) (0.031)
BANKFREE 0.002*** 0.014*** 0.004*** 0.005***
(4.123) (4.983) (5.372) (4.783)
MARKET -0.002 -0.014 -0.005 -0.007

(-0.045)  (-0.031) (-0.033) (-0.022)




Dependent variable ROA ROE Cost Profit
efficiency efficiency

Control for

Country and year effects Yes Yes Yes Yes

Adjusted R? 0.619 0.678 0.704 0.657

No of observations 13,994 13,994 13,994 13,994

* p<0.10, ** p<0.05, *** p<0.01
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Table6.

Type of retail payment instruments and
bank performance

We include, but do not report, coefficients for year and country indicators. The sample
includes commercial banks, savings banks and cooperative banks with available data in
the EU between 2000 and 2007. The details of the definitions and sources of al the
variables are reported in Appendix 1. The table reports coefficients, with t-statistics in

brackets. In computing standard errors, we cluster by country.

Dependent variable ROA ROE Cost Profit
efficiency efficiency
Retail payment characteristics
TRANPOP 0.018*** 0.730*** 0.029*** 0.032***
(4.292) (3.778) (5.489) (5.778)
ATMPOP 0.065*** 1.125*** 0.037*** 0.031***
(3.894) (4.196) (6.178) (4.912)
OFFICEPOP 0.030 0.002 0.003 -0.002
(0.042) (0.380) (0.960) (-0.580)
TRANATMPOP 0.021** 0.099*** 0.003*** 0.003***
(2.055) (3.078) (5.890) (6.783)
PAPERINSTRU -0.031***  -0.141*** -0.011*** -0.011***
(-5.298) (-4.452) (-2.978) (-3.463)
Bank characteristics
SIZE 0.050*** 0.418*** 0.008*** 0.031***
(4.932) (4.902) (3.902) (5.372)
STDROA 0.003*** 0.014*** 0.004*** 0.003***
(19.182) (5.721) (11.912) (8.821)
EURO 0.013*** 0.060*** 0.047*** 0.045***
(5.812) (3.912) (14.281) (15.012)
FOREIGN 0.007*** 0.014*** 0.004*** 0.005***
(4.128) (4.821) (4.912) (4.572)
STATE -0.004***  -0.018*** -0.002*** -0.005***
(-4.892) (-4.382) (-4.382) (-4.672)
LOANS -0.051 -0.101 -0.601 -0.528
(-0.014) (-0.016) (-0.029) (-0.035)
LOAN SHARE HI 0.011 0.119 0.006 0.017
(0.019) (0.050) (0.025) (0.024)
DEPOSITS 0.017 0.120 0.006 0.010***
(0.070) (0.051) (0.050) (5.990)
EQUITY CAPITAL -0.006***  -0.015*** -0.006*** -0.005***
(-4.888) (-4.781) (-4.401) (-4.802)
REVENUE SHARE HI 0.021*** 0.119 0.007 0.013***
(4.173) (0.053) (0.038) (5.163)
Country characteristics
GDPGROWTH 0.070*** 0.499*** 0.018*** 0.016***
(3.993) (4.932) (10.182) (7.099)
DEPOSIT INSURANCE -0.003 -0.015 -0.005 -0.006
(-0.004) (-0.076) (-0.003) (-0.093)
CR3 -0.002%**  -0.014*** -0.004*** -0.005***
(-4.824) (-4.811) (-5.637) (-4.399)
RESTRICT 0.005 0.014 0.008 0.006
(0.014) (0.018) (0.047) (0.036)
BANKFREE 0.003*** 0.013*** 0.005*** 0.004***
(4.782) (4.912) (5.399) (4.712)
MARKET -0.003 -0.016 -0.004 -0.006
(-0.007) (-0.030) (-0.039) (-0.029)
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Dependent variable ROA ROE Cost Profit
efficiency efficiency

Control for

Country and year effects Yes Yes Yes Yes

Adjusted R? 0.634 0.660 0.698 0.643

No of observations 14,909 14,909 14,909 14,909

*p<0.10, ** p<0.05, *** p< 0.01
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Table 9.

We include, but do not report, coefficients for country indicators. The sample includes commercial
banks, savings banks and cooperative banks with available datain the EU between 2000 and 2007.
The details of the definitions and sources of all the variables are reported in Appendix 1. The table
reports coefficients, with t-statistics in brackets. In computing standard errors, we cluster by

Retail payment services and bank stability

country.
Dependent variable Standard Standard Z-score
deviation of deviation or
ROA ROE
AVETRANPOP -0.011*** -0.113*** 16.801***
(-4.525) (-5.393) (4.591)
AVEATMPOP -0.102*** -0.135*** 18.096*
(-4.215) (-4.457) (1.710)
AVEOFFICEPOP -0.073* -0.803* 44.876**
(-1.836) (-1.653) (2.561)
Bank characteristics
AVESIZE -0.021*** -0.031 10.071***
(-4.531) (-0.532) (4.631)
EURO -0.002*** -0.028*** 29.473*
(-8.471) (-4.455) (1.876)
FOREIGN -0.006*** -0.013*** 1.005***
(-4.198) (-4.899) (4.912)
STATE 0.005*** 0.016*** -0.102***
(4.888) (4.383) (-4.673)
AVELOANS 0.059 0.101 -1.609
(0.011) (0.016) (-0.004)
AVE LOAN SHARE HI 0.008 0.101 -1.006
(0.011) (0.020) (-0.016)
AVEDEPOSITS -0.019 -0.124 1.007
(-0.063) (-0.056) (0.092)
AVE EQUITY CAPITAL -0.009*** -0.019*** 0.806***
(-4.382) (-4.328) (4.605)
AVE REVENUE SHARE HI 0.027 0.089 -0.805
(0.053) (0.041) (-0.033)
Country characteristics
AVEGDPGROWTH -0.043*** -0.213*** 1.011%**
(-4.673) (-4.931) (10.814)
EXPLICIT -0.003 -0.011 0.608
(-0.004) (-0.076) (0.009)
CR3 0.004 0.007 -0.307
(0.012) (0.015) (-0.061)
RESTRICT -0.006 -0.017 0.409
(-0.015) (-0.016) (0.018)
BANKFREE -0.003*** -0.011*** 0.606***
(-4.810) (-4.089) (5.891)
MARKET 0.003 0.015 -0.405
(0.007) (0.034) (-0.061)
Control for
Country effects Yes Yes Yes
Adjusted R? 0.547 0.517 0.519
No of observations 3370 3370 3370

*p<0.10, ** p< 0.05, *** p< 0.01
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