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Over the 1990s European banking markets became increasingly deregu-

lated as European unification progressed. National borders become less

relevant, and product line restrictions diminished, increasing competitive

pressures on institutions to operate more efficiently. A stochastic frontier

cost function is estimated for commercial banks across 15 nations in the

European Union (EU) to obtain a better understanding of how banks

adapted in this period of rapid change in the competitive environment.

It is found that the banking systems in all individual countries became

more efficient. Country rankings according to productivity changed little

over the sample period, and productivity differences between banking

systems narrowed. These results suggest that the policy of reducing

restrictions and harmonizing regulations was consistent with promoting

banking efficiency across the EU.

I. Introduction

Over the 1990s European banking markets experi-

enced extraordinary changes in their regulatory and

competitive environments, as the historic movement

toward European unification progressed. With the

European Union (EU) allowing banks chartered

in any member country to establish branches in any

other member country, even the retail banking

markets became more integrated. Border constraints

were effectively reduced if not abolished, while the

distinctive differences in product lines between

various types of financial institutions were largely

eliminated. Summaries of these changes in the EU are

provided by Murphy (2000), while some background

on regulatory developments globally are provided

in Barth et al. (2003) and Barth et al. (2004).
This study examines the operations of institutions in

the EU banking industry during this period of

extraordinary change, comparing cost structures

across 15 national banking systems to determine

if this period of massive regulatory change promoted

increased efficiency, as has been found in some

studies of financial services deregulation in the USA

(for example, see Black and Strahan, 2001; Gropper

and Hudson, 2003). It is found that the regulatory

changes were consistent not only with improved

efficiency in the banking sectors of these EU countries,

but also that differences in efficiency diminished

between these systems over this time period.

*Corresponding author. E-mail: caudisb@auburn.edu

Applied Financial Economics Letters ISSN 1744–6546 print/ISSN 1744–6554 online � 2008 Taylor & Francis 193
http://www.tandf.co.uk/journals
DOI: 10.1080/17446540500522587



II. Previous Studies of Banking
Efficiency in EU Countries

A large number of individual EU country studies

of banking productivity have been performed, using

a variety of methods, and covering a variety of

country-specific issues. For brevity, these studies

are simply listed in Table 1, along with several

multicountry studies. There have been several inter-

esting international comparisons for EU banks in

recent years, and the most relevant of these are briefly

discussed here. In one of the earlier cross-country

studies, Allen and Rai (1996) compared cost

efficiency using data on 194 banks for 1988–1992.

They found input inefficiency to outweigh output

inefficiency, while smaller banks in all countries

exhibited significant economies of scale. The coun-

tries with the greatest overall inefficiencies were

France, Italy, UK and USA. Altunbas and

Molyneux (1996) found evidence of scale economies

available to banks in several EU countries, as well

as scope economies for banks in Germany, and they

suggested that there was potential for cost

reductions as the EU’s single market programme

unfolded. Pastor et al. (1997) in their study of

productivity, found that the most productive

banking systems belonged to Austria, Italy,

Germany, and Belgium, while the least productive

systems were found in the UK, France, Spain and

USA. Berger and Humphrey (1997) compiled a

review of 130 studies, examining 21 countries. They

concluded that, in general, cost efficiency was more

important than market concentration for determining

bank profitability.
Several studies of European banking have found

cost reductions over the 1990s, including Altunbas

et al. (2001), Carbo et al. (2003), and Fries and Taci

(2005). Fries and Taci (2005) examined ownership

and country transition stage effects on bank produc-

tivity, and found that privatized banks with majority

foreign ownership tended to be the most efficient.

In addition, early stages of country reform were

associated with cost reductions, while costs tended to

rise in later transition stages. Bonin et al. (2005) also

found that strategic foreign ownership of privatized

banks in transition countries was associated with

increased efficiency. Schure et al. (2004) reviewed

data from European banks in the mid-1990s, and

found that changes in the competitive environment

resulted in reduced costs; however, they found no

evidence of productivity convergence across countries

over this time period.

Table 1. Listing of selected studies of European banking productivity by country

Country/Area Author

Belgium Tulkens (1993)
France Dietsch and Lozano-Vivas (2000)
Germany Lang and Welzel (1996, 1998)
Greece Vassiloglou and Giokas (1990)

Athanassopoulos (1997)
Italy Favero and Papi (1995)

Resti (1997)
Portugal Soares de Pinho (1994)
Spain Grifell-Tatje and Lovell (1996, 1997)

Lozano-Vivas (1997)
Pastor (1999)
Maudos (1998)

United Kingdom Drake (2001)
Drake and Weyman-Jones (1992, 1996)
Drake and Howcroft (2002)

Norwegian countries Berg et al. (1992)
Berg et al. (1993)

France, Germany, Italy, and Spain Altunbas and Molyneux (1996)
Australia, Austria, Belgium, Canada, Denmark,
Finland, France, Germany, Italy, Japan,
Switzerland, UK and USA

Allen and Rai (1996)

Austria, Belgium, France, Germany, Italy,
Spain, UK and USA

Paston et al. (1997)

Fifteen EU countries Pastor (2002)
Fifteen EU countries Schure et al. (2004)
Eleven transition countries Bonin et al. (2005)
Fifteen post-communist countries Fries and Taci (2005)
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In this paper this literature is added to by not only
providing additional estimates of efficiency changes
as these shifts in the competitive environment
occur, but also by examining whether productivity
is converging or diverging over this time period.
It is found that not only was the pattern one of
increased efficiency, but that the least efficient banks
were closing the gap between themselves and the
most efficient banks; overall bank efficiency was
converging over this time period.

III. Empirical Model

Bank efficiency is examined using the stochastic
frontier approach (SFA) introduced by Aigner et al.
(1977), Battese and Corra (1977), and Meeusen
and van den Broeck (1977). Frontier efficiency
measures are based on the estimation of a cost
function having the popular transcendental logarith-
mic (translog) cost functional form, as developed by
Christensen et al. (1973), and Diewert (1974). While
the translog does have limitations, it has a lengthy
history in the efficiency literature (for examples,
see Ferrier and Lovell, 1990; DeYoung and Hasan,
1998; Altunbas et al., 2001), and is used here.
Information for this study was obtained from the
Bank Scope data service offered from IBCA
(International Bank Credit Analysis), Reuters, Ltd.
The seven year period from 1989–1995 was examined;
this captures the era in European banking that
began with the Second Banking Directive, which
was adopted in 1989 and went into effect in
January 1993.

The ‘intermediation’ approach is adopted in
modelling bank production. Basically, the inter-
mediation approach treats deposits as inputs that
are the ‘raw material’ to produce loans, as opposed
to the production approach which treats deposits

as outputs. There are three outputs in the cost
function: Loans, Investments, and Commissions. The
three input prices in the cost function include capital,
labour and deposits. The dependent variable is total
cost, which is the cost associated with the production
of bank output.

IV. Estimation Results

Several different models are estimated and tested in
this study in order to fully examine the best practice
cost functions among these 15 EU banking systems;
the results are available from the authors on request.
Among the statistically significant country dummy
coefficients there is a pattern in performance
throughout the sample period. As shown in Table 2,
Germany, Belgium, Denmark, and Austria top the
most productive list year after year, with Germany
always first. On the other hand, Spain, Greece and
Portugal occupy the last three positions in every year
in the sample, indicating that these are the countries
with the least productive banking systems.

However, to examine the issue of productivity
convergence, regression methods are required.
To this end, the standard deviation, variance, and
range for each group of the country dummy
coefficients are calculated and then regressed against
a time variable. With the standard deviation as the
dependent variable, the following regression model is
obtained:

SD ¼ 0:438
ð6:30Þ

� 0:035T
ð2:28Þ

Adj:R2 ¼ 0:51

with the absolute value of the t-ratios given
in parentheses. The negative and statistically sig-
nificant coefficient on the time trend provides
evidence consistent with productivity convergence

Table 2. EU national banking cost structure rankings

1989 1990 1991 1992 1993 1994 1995

Germany Germany Germany Germany Germany Germany Germany
Denmark Denmark Denmark Denmark Belgium Denmark Denmark
Belgium Italy Italy Austria Austria Belgium Austria
Austria Austria Belgium Belgium UK Austria Belgium
Italy Belgium Austria UK Denmark Luxemburg France
Luxemburg France UK Italy Luxemburg UK Luxemburg
France UK France France France France UK
UK Luxemburg Luxemburg Luxemburg Italy Italy Italy
Spain Spain Spain Spain Spain Spain Spain
Greece Greece Greece Greece Portugal Portugal Greece
Portugal Portugal Portugal Portugal Greece Greece Portugal
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in EU banking. If the variance is used as the
dependent variable instead of the standard deviation,
the same result is found.

The range provides another measure of the disper-
sion in the country coefficients. Given the results, the
range is the difference between the dummy variable
coefficients for the most productive banking system
(Germany) and least productive, which was either
Portugal or Greece, depending on the year. With the
range as the dependent variable in a regression with
time as the independent variable, the results are as
follows:

SD ¼ �1:756
ð6:39Þ

� 0:131T
ð2:13Þ

Adj:R2 ¼ 0:48

The negative and significant coefficient on the time
trend variable further indicates that the range of
productivity differentials between countries decreased
over this time period, indicating that banking
productivity in the EU was converging as the
deregulation process unfolded.

V. Conclusion

As the EU proceeded through the process of
integration and deregulation in banking in the early
1990s, the European banking market became more
competitive. The productivity ranking results indicate
that Germany had the most productive banking
system in the EU for every year in this time period.
Other countries whose banking systems were gener-
ally more productive than the average were Denmark,
Belgium, and Austria, while Spain, Greece, and
Portugal consistently had the least productive bank-
ing systems. In addition, while there were some
changes, particularly with the UK, the productivity
rankings of countries were fairly consistent over time.

Finally, and perhaps most importantly, it was
found that productivity differentials between banks
in these 15 EU countries were narrowing over this
time period. These results suggest that the EU policy
of reducing restrictions and harmonizing regulations
was consistent with promoting banking efficiency
across the EU, and that the banking institutions
that survived took advantage of the opportunities
in the less regulated, more competitive environment
to reduce costs and improve productivity. This
evidence suggests the success of the EU policies
with regard to banking regulation, and these findings
add to the literature documenting the efficiency
improvements possible when regulatory barriers are
reduced or eliminated.
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