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� Abstract
Over the last few years there has been a remarkable
increase in the number of published studies dealing
with social capital issues. A plethora of studies has
also analyzed the efficiency of several banking indus-
tries. In this article we merge the two literatures by
analyzing how social capital affects bank efficiency
for a sample of financial institutions in OECD coun-
tries. The analysis is performed using activity analy-
sis techniques, and social capital is controlled for by
entering the analysis as an environmental variable. A
key feature of our study is the higher complexity of
the social capital measure used, compared to other
simpler measures hitherto considered in the litera-
ture. Results suggest that disregarding the effect of so-
cial capital can be irrelevant for some financial insti-
tutions, yet the effect cannot be overlooked for others
that operate in low-social-capital environments. In
these cases, efficiency scores are biased downwards,
and controlling for social capital enables these banks
to move up in the efficiency rankings.

� Key words
Banking firm, efficiency, environmental conditions,
social capital.

� Resumen
En los últimos años ha habido un aumento notable
en el número de artículos que tratan diversos aspec-
tos relacionados con el concepto de capital social.
Asimismo, existe gran cantidad de estudios que han
analizado la eficiencia de las empresas bancarias. En
este documento de trabajo combinamos las dos lite-
raturas, analizando cómo el capital social de las eco-
nomías afecta a la eficiencia bancaria para una
muestra de instituciones financieras de distintos paí-
ses de la OCDE. El análisis se realiza usando activity
analysis, y el capital social se controla considerándo-
lo en el análisis como una variable ambiental. Una
característica importante de este trabajo es la mayor
complejidad del indicador de capital social utilizado,
comparada con otras medidas mucho más simples
hasta ahora consideradas en la literatura. Los resulta-
dos sugieren que no considerar el efecto de capital
social puede ser irrelevante para algunas institucio-
nes financieras. Sin embargo, el efecto no puede ser
pasado por alto para otras que funcionan en ambien-
tes con bajo capital social y cuyos índices de eficien-
cia están sesgados a la baja.
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Empresa bancaria, eficiencia, condiciones ambienta-
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1. Introduction

SOCIAL capital—broadly, social networks, the reciprocities that arise
from them, and the value of these for achieving mutual goals—has be-
come an influential concept in understanding and debating the modern
world (Baron, Fiel and Schuller, 2000, p.1). In the specificities of the econom-
ic arena, some authors argue that, although it is also becoming an influen-
tial concept, some controversies still act as a major barrier to its general per-
vasiveness. In particular, according to Durlauf (2002), different opinions are
offered on its precise meaning—i.e., whether it refers exclusively to a form
of social networks, or whether it should be equated to trust and trustworthi-
ness—, the notions that the social relations referred to by social capital are
themselves problematic, and that even when definitions are agreed upon,
no consensus exists on how to measure social capital. Most of the problems
raised also deal with the way social capital shifts the focus of analysis from
the behavior of individual agents to the pattern of relations between agents,
social units and institutions, which constitutes a minor revolution in the
field of economics (Baron, Fiel and Schuller, 2000: 35).

In spite of these threatening points of view, and the fact that only a mi-
nority (albeit growing) of economists are familiar with it, social capital ap-
pears to be both quantifiable and, as shown by some recent empirical applica-
tions (see, for instance Hall and Jones, 1999; Annen, 2003; Grafton, Knowels
and Owen, 2004; Beugelsdijk and Van Schaik, 2005) related to traditional eco-
nomic variables like GDP growth rates (Fine and Green, 2000). Indeed,
acording to Fukuyama (1995), if social capital can be set alongside the other
columns of physical, financial and human capital, the result might be a more
integral knowledge of both the economic and non-economic worlds. There-
fore, many studies have used the concept as a productive resource emerging
from the social links among individuals, granting them greater benefits and op-
portunities than those enjoyed by members of other societies in which those
links do not exist, or are weaker. In such circumstances, social capital would be
conceived as a set of intangible circumstances such as values, norms, attitudes,
trust, social networks, etc., which allow a society to perform more efficiently.

Although Hanifan (1916) coined the concept of social capital almost
one century ago, its use by economists has been intensified only over the
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last few years to explain a variety of economic phenomena such as econom-
ic growth (Zak and Knack, 2001; Iyer, Kitson and Toh, 2005), labor pro-
ductivity (Hall and Jones, 1999), or the development of financial systems
(Ongena and Smith, 2000; Guiso, Sapienza and Zingales, 2004). Most of
these research studies suggest that social capital impacts positively on the
economic phenomena under analysis, influencing and conditioning the po-
tential performance of economies. Therefore, the results obtained in the cit-
ed research studies reveal that social capital is an important issue to control
for when forecasting the full potential of economies.

In the case of banking, a broad literature exists on a particular
type of social capital which originates and evolves between the financial
institution itself and its customers. This type of capital emerges through
the establishment of repeated and/or lasting transactional relations,
which increase the knowledge the two parties have of each other, and gen-
erates the trust and positive attitudes typically associated with social cap-
ital. The repeated interaction between lender and borrower boosts their
confidence in one another, thus strengthening social ties, and leading to
an increase in social capital. The result is not only beneficial for the cus-
tomer, but also for the financial institution, since the information advan-
tages generated through transactional ties between lenders and borrow-
ers lead to increased effectiveness in its accomplishment. In addition to
this, social ties generate social capital which factors in as an important
input for future transactions not only in the credit decision-making pro-
cess, but in many other decision-making processes. The increased level
of social capital improves the conditions under which financial contracts
are fulfilled.

This approach, known as relationship banking, seeks to analyze whether
the preferential treatment generated through repeated interaction affects a
variety of aspects of banking activity. As such, it is regarded as an important
determinant of financial systems’ performance in developed countries and,
consequently, a number of studies have analyzed a variety of related issues
such as, how relationship banking affects the competitive conditions in the
industry (Degryse and Ongena, 2005), accessibility and/or credit rationing
(Ferri and Messori, 2000), the cost of credit (Degryse and Ongena, 2005),
or the amount of loan losses (Ferrary, 2003).

However, this paper seeks to analyze an economic phenomenon bare-
ly explored so far in the literature: by adopting a different perspective to
that commonly considered in relationship banking studies, we analyze wheth-
er the level of social capital in different countries has an impact on the ef-
ficient provision of banking services. Therefore, we do not attempt to ana-
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lyze bank efficiency from a relationship banking point of view 1 but to ana-
lyze whether the alleged positive impact of social capital on a variety of
economic phenomena also applies to bank efficiency.

Our sample is made up of the banking industries in 28 OECD coun-
tries, containing data on commercial banks, savings banks and credit
unions. Our results are manifold, but the most general findings suggest that
the higher the level of social capital in the society, the higher the bank cost
efficiency measured. Put differently and from a social capital perspective,
larger amounts of social capital available in each society lead to cost savings
in the intermediation process. We find it is essential to control for social cap-
ital in order to unbiasedly assess the performance of each bank in our
sample.

The study proceeds as follows. After this introduction, section 2 justify
presents the rationale for relating social capital to bank performance, along
with its impact on efficiency. Section 3 describes the methodology employed,
while section 4 and section 5 results present the data and results, re-
spectively. Finally, section 6 details the most relevant conclusions.

social capital and bank performance: an international comparison for oecd countries
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2. On the Links 
between Social
Capital and Bank
Performance

THE literature on relationship banking 2 demonstrates that repeated and
lasting interaction between the bank and the borrower facilitates monitor-
ing and screening, and can overcome problems of asymmetric information
(Boot, 2000), i.e., it has an impact on many aspects of banking activity. How-
ever, banks not only benefit from the social capital generated throughout
their relations with clients, but also from the existing social capital in the so-
ciety in which the bank operates. This section explores the different ways by
which the social capital in each society affects bank activity and bank perfor-
mance.

The most direct way in which social capital impacts on banking activ-
ity in general, and banking performance in particular, is through the in-
crease in the confidence and trust of the individuals participating in different
banking relationships in the institutions and systems that control the social,
economic and political welfare in the society. Accordingly, for economies
with high levels of social capital, individuals have a mutual trust, either due
to the moral attitudes learned during their education, or because of existing so-
cial and legal mechanisms that penalize default behaviour—in this case, breach
of contracts—. As we shall see, this mutual trust has positive effects, not only for
the bank and its clients, but also for the society considered, as a whole.

Because of their very nature, banking contracts belong to a special
type of contract where trust between parties is essential. Each depositor ex-
pects the bank not only to pay interests in due time and form, but also that
the money in her/his bank account will be refunded upon request. Like-
wise, regarding the loan contracts, the bank expects the borrower to repay
the amount lent in accordance with to the terms stipulated in the agree-

2. See, for instance, the articles in the special issue of the Journal of Financial Intermediation devot-
ed to the topic (volume 9, 2000), or the review by Ongena and Smith (2000).
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ment. In both cases we can verify that each side trusts the other, i.e., both
parties expect that the other will repay the money under the terms stipu-
lated in the agreement. Obviously, this type of fund exchange rests on an
institutional and legal framework which prosecutes breach of contract; how-
ever, this breach of contract is also penalized by the mutual trust between
parties, which directly depends on the social capital in the society. According
to this reasoning, we may conclude that the higher the amount of social
capital in the society, the higher its (positive) influence, not only on the ob-
servance of bank contracts, but also on the number of relationships (Guiso,
Sapienza and Zingales, 2004).

Defining social capital as people’s trust in institutions and the system
enables us to understand the reasons why in low-social-capital societies
where the level of financial development is relatively low, financial transactions
are more intense within narrow subgroups, such as families and friends (Fu-
kuyama, 1995; Banfield, 1958). In short, social capital is an essential input
for the efficient performance of the banking system, since its existence has a
positive impact on the legal enforceability of banking contracts, which con-
tribute to easing the transmission of funds from the lender to the borrower,
leading to an improvement in the environmental conditions in which banks
operate, which may ultimately influence their efficiency.

More specifically, multiple paths exist by which social capital may in-
fluence banking activity and, ultimately, bank efficiency. Some of them em-
phasize the positive impact of social capital on the environment in which
banking activity takes place, by reducing certain costs. Others relate to the
increased turnover for banking firms due to the higher level of social capital
in the society. Explanations for some of these paths follow.

a) Social capital reduces information, transmission and monitoring cost: re-
ducing information costs is one of the key factors related to the relevance of
social capital. As Levine (1997) suggests, information and transaction costs
are lower in developed financial markets. The empirical evidence shows
that, in communities where access to financial markets is difficult, the neces-
sary information is obtained through social capital in the guises of networks
and internal alliances within the community (Morduch, 1999; Ferrary,
2003). On the other hand, in developed financial systems, the task of re-
ducing information asymmetries is performed by banks, which compile and
process information. In social-capital-intensive economies, information re-
quirements for both the lender and the borrower are lower, being replaced
by the trust in markets and institutions. In addition, complementary mecha-
nisms are in place provided by public authorities, such as socializing

social capital and bank performance: an international comparison for oecd countries
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information through the creation of national bad debtors’ (defaulters) files,
and firms’ ratings which enable both parties to obtain information about each
other, facilitating a reduction of information asymmetries (Ferrary, 2003).
According to these arguments, cæteris paribus, the higher the level of social capi-
tal in the society, the lower the information, monitoring and transaction costs
associated to the bank operations which are necessary to fulfil contracts.

It is also argued (Vega-Redondo, 2006) that social capital and social
networks reduce information costs due to the existence of network econo-
mies, which simplify the inherent complexity in the relationships among in-
dividuals, and increase the fluency with which information is transmitted
within the social network. Therefore, in segmented and isolated societies, in
which there are no ties between individuals of social groups, the costs to
banks of obtaining information on their clients cannot be spread out to ob-
tain information on other clients or groups of individuals, due to the ab-
sence of relationships between them. In contrast, in cases where ties between
individuals are strong, the resources devoted by the bank to increasing its
knowledge about its clients pay dividends in terms of the information in gath-
ers on other potential clients with whom the bank’s clients have ties, there-
fore leading to cost reductions.

b) Social capital reduces risk premium, thus lowering financial and credit costs:
another way by which social capital influences bank performance relates to
the reduction of the risk premium that participating parties mutually re-
quire to offset any eventual breach of contract by either of them. Each party
not only establishes bonds of mutual trust—whose strength increases pro-
portionally to the intensity of the relationship in terms of breadth, repeti-
tion, and duration (relationship banking)—but also trusts that the legal
enforceability of contracts is guaranteed by institutions and the system in gen-
eral (social capital), which will stave off breach of contract—or at least the
probability of this happening—. Thus, depositors will trust the bank to ob-
serve the deposit contract, paying back the deposited funds and the in-
terests according to the terms of the contract and, therefore, will ask for a
lower risk premium to put the money in the bank, which will reduce the in-
terest rate on deposits and, therefore, the financial costs for banks.

From the bank point of view, in social-capital-intensive societies, the
bank trusts that the borrower will repay the amount lent in accordance with
terms stipulated in the loan agreement, contributing to reducing the risk
premium, and therefore to reduce the cost of credit for the borrower. In ad-
dition to this, we may expect this credit cost reduction to encourage the de-
mand for credit.

josé manuel pastor monsálvez and emili tortosa-ausina
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Previous empirical evidence has been reported by Petersen and Rajan
(1994, 1995) and, more recently, by Elyasiani and Goldberg (2004), who
analyze how the ties (relationship social capital) between the bank and the
borrower affect both supply and credit costs. Their results corroborate the
hypothesis that the higher the level of social capital, the higher the supply
of credit and the lower its cost will be.

c) Social capital reduces loan losses: higher levels of social capital in the
society not only lead to lower information costs, but also to higher quality
information collected to assess risk insolvency. Thus we may expect that the
higher the level of social capital, via improvements in the quality of informa-
tion, the greater the decline of loan losses will be. On this point, Ferrary
(2003) states that, to reduce risk evaluation uncertainty, the bank analyst
complements objective methods or, if these are unavailable, substitutes
them with information acquired through informal relations based on trust.
The quality of risk evaluation and the reduction of asymmetric information
risk will depend upon the quality of the social capital existing in the envi-
ronment in which the analyst operates, as well as on his/her fitting into the
social networks in this environment.

However, improvements in the quality of information are not the only
ways by which social capital affects loan losses, since the social costs (isola-
tion and/or exclusion from the community) associated to failure to pay could
be so damaging to the borrower that they discourage default behavior 3.

Several studies have analyzed the existence of an empirical link be-
tween social capital and bad, or doubtful, bank loans. On this point, Karlan
(2004) finds evidence that higher levels of social capital lead to higher re-
payment and higher savings. Likewise, Ferri and Messori (2000) show that
banks in the Northeast and Center of Italy with a strong orientation toward
relationship banking, and therefore, a higher level of social capital, have a
lower incidence of bad and doubtful loans.

d) Social capital increases loan supply and diminishes rationing: in some
cases, reducing information asymmetries through information gathering
and processing is not profitable for the bank, since loan costs (basically ob-
taining and processing information) are high compared to the expected
profitability of the transaction, and the risks of the transaction are excessive.

social capital and bank performance: an international comparison for oecd countries
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In addition, not many individuals or firms have a sufficiently large volume
of assets to offer as collateral in the case of inability to pay back a loan. In
these cases, banks, which have the ability to collect and process information,
could decide not to make the loan, generating credit rationing.

In line with the above rationale, social capital contributes to reducing
information asymmetries and costs, and thus its existence can make transac-
tions profitable which otherwise would be loss-making. Therefore, social cap-
ital contributes to increasing loan supply and reducing credit rationing 4.

However, although banks benefit from the social capital in the society
through the increase in their turnover, small businesses and marginal com-
munities, which usually have credit restrictions, will also benefit from the
existence of social capital, since it enables them to obtain credit more easily
(less rationing), and a lower cost, since the risk premium also diminishes.

Petersen and Rajan (1994, 1995), Ferri and Messori (2000) and
Elyasiani and Goldberg (2004) corroborate that the higher the social capi-
tal, the higher the credit supply will be.

e) Social capital encourages customers’ use of bank products: as commented
on earlier, all banking contracts can be considered as a confidence rela-
tionship in which the principal trusts the agent. Thus, when someone ac-
cepts a payment using a check or a credit card, the principal trusts that the
agent is not out of funds. The fulfilment of the check contract depends on
the level of trust in the agent which, simultaneously, depends on the level of
social capital. Therefore, cæteris paribus, individuals living in low-social-capital
environments will use bank products to a lesser extent, due to its trust-inten-
sive nature (Guiso, Sapienza and Zingales, 2004).

From the perspective of portfolio selection, assets depend not only on
their intrinsic risk, but also on the probability of them being expropriated
and, therefore, on the required level of trust. Guiso, Sapienza and Zingales,
(2004) use this rationale to conclude that when the level of social capital
(and trust) is low, households will invest larger shares of their portfolios in
low-trust-intensive assets such as cash and smaller shares in high-trust-inten-
sive assets such as bank deposits, firms’ shares, etc.

For the aforementioned reasons, since both traditional bank outputs
(such as bank deposits and loans) and non-traditional bank outputs (usually
proxied by fee-income) are high-trust-intensive contracts, we may expect

josé manuel pastor monsálvez and emili tortosa-ausina
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that their use will be higher for households and firms in high-social-capital
societies. On the other hand, in low-social-capital societies we may expect
more intense reliance on transactions within narrow subgroups, such as fam-
ilies and friends (Guiso, Sapienza and Zingales, 2004).

Banks will also benefit from the level of social capital in the society
due to its positive influence on firms and households’ demand for bank
products, which will enable them to issue more deposits, make more loans
and raise more fee income in charges for the services rendered.

The empirical evidence on this matter is robust. Historically, trust cri-
ses in the guises of panic runs have led to the use of cash to the detriment
of deposits (e.g., 1929 crisis). Guiso, Sapienza and Zingales (2004) result
also show a positive and significant link between social capital and the use of
checks and credit cards, and a negative and significant link between social
capital and the use of cash.

In summary, in these lines we have described different ways by which
social capital impacts on banking activity. Social capital reduces monitoring,
information, transactional, financial and loan loss provisions costs, and in-
creases credit supply as well as any other types of banking products, in gen-
eral high-trust-intensive products. All this implies that bank efficiency will be
higher in high-social-capital economies.

It must be noted that the aforementioned effects have an impact on
the cost side of bank activity; in some cases due to the reduction in the quan-
tity of inputs required for the bank to operate—cases a) and c)—; in others
reducing the price of a certain input, such as the financial costs for deposits
—case b)—. In cases d) and e) it has a positive impact on bank outputs. In that
respect, the appropriate measure of efficiency is cost efficiency.

Graphic 2.1 provides a graphic illustration of the ways by which social
capital impacts on bank cost efficiency. The process of intermediation con-
sists basically of obtaining a range of bank outputs (e.g., credits and loans,
y1; deposits, y2; other earning assets, y3; fee-income, y4) using some inputs (xi,
i = 1, ..., N) for which prices are charged (wi, i = 1, ..., N), in such a way that
costs are raised (e.g., personnel expenses, w1x1; general expenses, w2x2; fi-
nancial costs, w3x3). The process by which inputs turn into outputs is effi-
cient when, through input prices and technology, the bank obtains outputs
at the lowest costs.

The impact of social capital turns out to be crucial in this process, since
the higher the social capital in the society: (a)The lower the information
costs, leading to a reduction in the personnel expenses (w1x1) and general
expenses (w2x2;), required to obtain such information; (b) the lower the risk
premium required by depositors, which reduces the financial costs for the

social capital and bank performance: an international comparison for oecd countries
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bank (w3x3) and, therefore, also reduces the cost of credit for the financier,
leading to a beneficial effect on the credits and loans made by banks (y1);
(c) the lower the number of bad and doubtful loans (loan losses), therefore
not only loan loss provisions will decrease, but also the personnel expenses
(w1x1) and administration expenses (w2x2) involved in recovering bad loans
will be lower; (d) the higher the loan supply (y1), since it reduces asymme-
tries and information costs; and (e) the higher the use of bank products, lead-
ing to a positive effect on traditional bank outputs (credits, loans and depos-
its, i.e., y1, y2, y3), and a positive effect on non-traditional bank outputs
(usually proxied by fee-income, y4).

josé manuel pastor monsálvez and emili tortosa-ausina
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3. Methodology

3.1. Measuring efficiency

Efficiency can be measured through a variety of different methods, which
fall into two broad categories: parametric and nonparametric methods. The
biggest advantage of nonparametric methods is their flexibility, since no
functional form has to be specified for the frontier or the error term. Howev-
er, due to their deterministic nature, they cannot disentangle inefficiency
from random error. On the other hand, parametric methods allow for this
disentanglement, but on the downside, they have to previously specify a
functional form for the unobserved frontier, as well as making assumptions
on the distribution of the error term and the inefficiency.

No consensus exists as to which method is most suitable to measure
efficiency. Several monographs have provided painstaking descriptions of
the techniques that have been developed over the last three decades or so
(see, for instance, Fried, Lovell and Schmidt,1993a). However, because re-
sults are usually non-coincidental (Ferrier and Lovell, 1990), more recent
monographs have dealt exclusively with one of the two techniques. For in-
stance, Lovell and Kumbhakar (2000) deal exclusively with efficiency via
Stochastic Frontier Analysis (SFA), one of the most popular parametric
technique methods. On the other hand, Färe and Grosskopf (2004) exclusi-
vely examine Data Envelopment Analysis (DEA), the most popular techni-
que in the nonparametric field 5.

However, the evolution of parametric and nonparametric techniques
has not been entirely balanced. Up to the early nineties, both groups of tech-
niques made significant progress, but newer proposals have leaned towards
the nonparametric field. For instance, Cazals, Florens and Simar (2002) pro-
posed a nonparametric estimator which is more robust to outliers than DEA
or FDH (Free Disposable Hull, a version of DEA in which the convexity as-
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5. However, due to the intense use of nonparametric methods to measure efficiency in the Oper-
ations Research literature, several other contributions focus exclusively on the nonparametric
field, essentially DEA. See, for instance, Cooper, Seiford and Tone (1999), Cooper, Seiford and
Zhu (2004), or Thanassoulis (2001).



sumption is dropped). Aragon, Daouia and Thomas-Agnan (2005) presented
a nonparametric estimator for the efficiency frontier based on conditional
quartiles of an appropriate distribution associated with the production pro-
cess. More recently, Martins-Filho and Yao (2006) have proposed a nonpara-
metric estimator of frontiers which envelope data and is more robust to outliers
than previously proposed methods.

Therefore, following the path cleared by the most up-to-date tenden-
cies, we measure bank efficiency using nonparametric methods. Although
we do not adopt the most recent techniques considered in the above para-
graph, due to difficulties in handling data for input or output prices, state-
of-the-art techniques are used since social capital will enter the analysis follow-
ing the recent contribution by Ruggiero (2004). In addition to this, we
combine the nonparametric DEA technique with nonparametric statistical meth-
ods, which are essential to the studies by Cazals, Florens and Simar (2002), Ara-
gon, Daouia and Thomas-Agnan (2005) and Martins-Filho and Yao (2006).

3.2. Social capital as an environmental variable

Since Farrell (1957), the literature on efficiency measurement using nonpara-
metric methods has grown impressively. Later, Charnes, Cooper and
Rhodes (1978) introduced what is known as Data Envelopment Analysis
mentioned above to compute Farrell’s measure of efficiency under constant
returns to scale (CRS). Since then, a number of contributions have been
published, enabling efficiency measurement under variable returns to scale
(VRS) (Banker, Charnes and Cooper, 1984), using nonradial measures
(Färe and Lovell, 1978; Zhu, 1996), or controlling for non-discretionary in-
puts (Banker and Morey, 1986a, 1986b; Ray, 1991; Ruggiero, 1996, 1998,
2004; Fried, Schmidt and Yaisawarng, 1999). 

Section 2 explained the multiple paths by which social capital can in-
fluence bank efficiency. We may consider social capital as an input of the
production process that is beneficial for banks. From the methodological
point of view, the problem lies in considering the social capital in each econ-
omy as an additional input to the optimization problem. However, in con-
trast to what occurs for other inputs, banks cannot discretionarily modify
the social capital of the environment in which they operate; thus, it must be
treated differently to the rest of the inputs—i.e., as a non-discretionary in-
put—. Several methods exist to account for environmental, or non-discre-
tionary, variables in DEA (Fried and Lovell, 1996; Rouse, 1996). They can
be classified into two- and three-stage methods.
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Banker and Morey (1986a, 1986b) proposed the most straightforward
method for this, based in one stage only. Their procedure consists of treating
discretionary inputs separately from non-discretionary inputs, disallowing ra-
dial reductions for the latter, in an attempt to restrain the comparison only to
firms, or decision making units (DMUs) under the same, or worse, environ-
mental conditions. This is the most direct and easily interpretable method,
and it has therefore been used intensively. However, it has certain disadvan-
tages, since the direction of influence for each variable must be known a priori.

Ruggiero (1996) refined Banker and Morey’s (1986a, 1986b) method,
removing the convexity constraint on the non-discretionary inputs. In so
doing, non-discretionary inputs are treated as factors that determine the po-
sition of the frontier. In other words, they operate as constraints by generat-
ing multiple frontiers, excluding DMUs operating under more favorable en-
vironments according to the non-discretionary variable.

Two-stage methods are also used in the literature. The most widely-
employed two-stage procedure aims to explain the efficiency scores obtained
in the first stage by means of an ex post regression including a set of control vari-
ables which may include environmental variables 6. This type of method has
some disadvantages. One is that censored models (such as TOBIT) are need-
ed in the second stage to control for the fact that efficiency scores are bounded
between (0,1) 7. However, further trouble arises because of using paramet-
ric methods in the second stage, due to the fact that parametric methods pre-
suppose independence of observations, but efficiency scores obtained via nonpara-
metric methods in the first stage are dependent in the statistical sense—they are
obtained via linear programming—. Simmar and Wilson (2006) provide a
good exposition of the econometric problems derived from combining these
two types of methodologies and propose an alternative, the bootstrap method,
to overcome them. Balaguer-Coll, Prior and Tortosa-Ausina (2006) provide a
simpler method based on nonparametric regression and bivariate density esti-
mation.

Finally, Fried and Lovell (1996) propose a three-stage procedure. In
the first stage, a DEA model is used, including both inputs and outputs. In
the second stage either DEA or SFA models can be used to control for the
effect of environmental variables. To do this, the slacks obtained in the first
stage are corrected by the effect of non-discretionary variables. Finally, in

social capital and bank performance: an international comparison for oecd countries
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6. This method was first applied by Timmer (1971).

7. Instead of adjusting the efficiency scores, other authors proposed an alternative two-stage ap-
proach that consists of adjusting the residuals (slacks) obtained in the first stage (see McCarty
and Yaisawarng, 1993; Fried, Lovell and Vanden Eeckaut, 1993b).



the third stage the corrected variables are used to obtain the environment-
adjusted efficiency scores.

In our study, a single-stage method is used, considering the refine-
ment proposed by Ruggiero (2004). As mentioned earlier, the biggest draw-
back of this procedure is that the direction in which the environmental var-
iable considered affects efficiency must be known a priori. In our case, the
direction in which social capital affects efficiency is well known a priori, and
has also been theoretically justified in section 2 8.

To illustrate the methodology, let us assume there exist r = 1, ..., R
banking firms. Let us suppose that bank i produces P outputs yi = (yi1, ..., yiP)
∈ R++

P using M inputs xi = (xi1, ..., xiM) ∈ RM
++, paying for them prices wi =

(wi1, ..., wiM) ∈ RM
++. Cost efficiency for bank i can be measured by solving the

following linear programming problem, which compares bank i with the re-
maining R-1 banks in the sample (Charnes, Cooper and Rhodes, 1978): 

Min S
M

m = 1 
wim xim

s.t.S
R

r = 1  
lr yrp ≥ yip p = 1, ..., P

S
R

r = 1  
lr xrm ≤ xim m = 1, ..., M (3.1)

S
R

r = 1  
lr = 1, lr ≥ 0, r = 1, ..., R

The solution to this problem x*
i = (x*

i1, ..., x*
i M) corresponds to the opti-

mal input vector, i.e., the one that minimizes the outputs’ production costs,
given input prices, and has been obtained by comparing bank i to a linear
combination of inputs which produces the same, or more, of each output
using the same, or less, of each input. Optimal costs will be C*

i = SM
m = 1 wiM x*

im

which, by definition, will be the same, or less than the observed costs fo
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8. However, analyses have been carried out to determine whether the influence of social capital
on efficiency is positive or negative. Following Lozano-Vivas, Pastor and Pastor (2002), to deter-
mine whether an environmental variable—in our case social capital—should enter the analy-
sis as an input or an output we simply reverse its character. Thus, if we consider that social capi-
tal has a positive influence, we should model it as an input (Cooper and Pastor, 1996); on the ot-
her hand, if we think that social capital has a negative influence it should be entered as an out-
put in the model. Therefore, the sign of the influence of social capital on efficiency is deter-
mined by comparing both assumptions—i.e., including it as an additional input or output in
an intertemporal model. Later, the statistical differences between mean efficiency scores obtained
when controlling for social capital—considering it as an input and as an output—and not
controlling for social capital are tested for. The results obtained suggest that differences between
means are only significant when social capital enters as an input in the model. In other words,
social capital has a positive effect on efficiency.



bank i , namely, Ci = SM
m = 1 wim xim . Therefore, the cost efficiency score for

bank i, CEi, can be expressed as the ratio of its observed costs and its opti-
mal costs, namely: 

where CEi ≤ 1.
Graphic 3.1 illustrates this concept for the two inputs case. The

isoquant curve is made up of a set of efficient banking firms, namely, B, F, G
and their linear combinations. Given the relative prices for inputs, the min-
imum, or optimal, cost (C*

i ) is achieved via a linear combination of B and F;
since firm i has Ci costs, total cost efficiency (CEi) can be represented as the
distance (ratio) between both isocost lines.

However, this approach ignores the role of non-discretionary inputs,
i.e., it disregards the circumstance that banks operating in different econo-
mies might face varying environmental conditions (i.e., varying social capi-
tal levels), which might have an impact on efficiency. For instance, let us as-
sume bank i operates in an unfavorable environment, i.e., in a
low-social-capital economy. For this bank, operating with a cost level as low
as C*

i is unfeasible. Comparing this bank to other banks operating in more
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CEi =
C*

i =
S

M

m = 1 
wim x*

im (3.2)

Ci S
M

m = 1 
wim xim

x1

x2

i

Ci

Ci*

B

F

G
Isoq(Y)

CE
i



GRAPHIC 3.1: Cost efficiency in DEA models



favorable environments, i.e., in high-social-capital economies, is not appro-
priate, since results are biased because banks operating in unfavorable envi-
ronments are being penalized. Graphic 3.2 illustrates this circumstance for
bank i.

Banking firm i can be compared with banks H, J and K, which operate
under environmental conditions at least as favorable as those for firm i , i.e.,
with the same, or lower levels of social capital. Thus, the truly feasible opti-
mal (i.e., minimal) costs for firm i are those represented by the C*

iKS isocost,
and its cost efficiency score would be represented by the distance between
the isocost lines C*

iKS and Ci.
Considering social capital as a non-discretionary input enables us to

decompose total cost efficiency for bank i as follows: 

where the first term in square brackets is the pure cost efficiency (cost effi-
ciency adjusted by social capital) for bank i, PCEi, which can be defined as the
ratio between optimal costs, represented by the frontier made up of banks
and linear combinations of banks operating under environments with the
same or a lower level of social capital (C*

iKS ), and observed costs of bank i, (Ci).
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CEi = 
C*

i = [C*
iKS ] [  C*

i ] (3.3)
Ci Ci C*

iKS

PCEi SEi

{ {
x1

x2

i

Ci

Ci*

B

F

G
Isoq(Y)

CE
i



Isoq(Yks)

H

J

K

Ci*KS

PC
E i

SE
i





GRAPHIC 3.2: Cost efficiency and non-discretionary inputs in DEA models



The second term in square brackets represents the concept of social ef-
ficiency for bank i , (SEi), and is defined as the ratio between the optimal
costs attainable for bank i when it operates in a favorable environment, with
higher levels of social capital (C*

i), and the feasible optimal costs for bank i
(C*

iKS ): 

Note that this indicator measures how the society penalizes the bank-
ing firm (by increasing its costs) because of the low relative level of social cap-
ital it faces.

In practical terms, the problem consists of computing the optimal
costs for bank i, (C*

iKS ), comparing bank i only with those facing similar or
more unfavorable environments—in terms of social capital—, which is
achieved by solving a modified version of linear programming problem (1): 

Min S
M

m = 1 
wim xim

s.t.S
R

r = 1  
lr yrp ≥ yip p = 1, ..., P

S
R

r = 1  
lr xrm ≤ xim m = 1, ..., M (3.5)

S
R

r = 1  
lr = 1, lr ≥ 0, r = 1, ..., R

lr = 0 if KSr > KSi

where an additional constraint has been inserted so as to restrain the scope
of comparison, considering only those banks facing the same or more unfa-
vorable environmental conditions as those for the bank under analysis—in
our case operating in societies with the same, or a lower, level of social capi-
tal (KS)—. See Ruggiero (1996, 1998 and 2004).

3.3. Comparing efficiency distributions

Once efficiency scores have been computed with and without social capital
there are several ways to present and compare results. Usually, conclusions
are highly descriptive, based only on what summary statistics reveal. How-
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SEi =  C
*
i (3.4)

C*
iKS



ever, we may consider some additional methods which provide us with more
thorough conclusions. In our case, results are obtained for several countries
and different types of financial institutions in each country. Therefore, were
interpretations confined to simple summary statistics, the probability of miss-
ing important information would be high.

Specifically, using kernel smoothing methods we will estimate nonpara-
metrically the density functions corresponding to both CE and PCE indices.
Several monographs cover this topic in depth (see Silverman, 1986) 9. The
kernel density estimator f̂ for a univariate density f based on a sample
of R efficiency indices (either CE or PCE) is f̂ (x) = (Rh)–1 ΣR

i = 1K ((CEi – x)/h),
where r is the banking firm index, CEi represents its efficiency index, x is the
evaluation point, h is the bandwidth and K is a kernel function satisfying
certain properties 10. Additionally, we must control for the fact that effi-
ciency indices are bounded between (0,1), otherwise estimation is incon-
sistent (see Simar and Wilson, 2006). We use Silverman’s (1986) reflec-
tion method, the basic idea of which consists of reflecting or mirroring the
probability mass lying beyond the unity—where, theoretically, no proba-
bility mass should exist—. The kernel estimate disregarding the bound-
ary condition can be shown to be biased an inconsistent (Simar and Wil-
son, 1998) 11.

Given our overall nonparametric setting, we also consider nonpara-
metric methods to explore the statistical differences between our efficiency
scores, since they focus on the entire distributions instead of confining the
comparison to summary statistics, such as the mean, in the case of the two-
sample t -test, or the median, in the case of the Kruskal-Wallis test.

Once densities are estimated, the Li (1996) test enables us to ascer-
tain whether the observed visual differences are statistically significant.
These instruments, despite their usefulness, have rarely been employed by
economists. The test is based on measuring the distance between two densi-
ties f(x) and g(x) through the mean integrated square error, i.e.: 
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9. See also Wand and Jones (1995); Pagan and Ullah (1999); Härdle et al. (2004). 

10. Further decisions relate to the choice of kernel and the choice of bandwidth. Regarding the
former, we considered the Gaussian method for its easiness to compute; regarding the latter, we
chose the plug-in method suggested by Wand and Jones (1994). The details have been skipped
for the sake of brevity, since they are provided in the literature cited throughout the text.

11. Although we have used a variety of statistical procedures to perform all computations, the
FEAR package by Paul W. Wilson for the statistical software R provides code for both computing
efficiencies and densities, considering the reflection method. See
http://www.eco.utexas.edu/faculty/Wilson/Software/FEAR/fear.html.



I = I (f(x), g(x)) = ʃx (f(x) – g(x))2 dx = ʃx (f 2(x) + g2(x) – 2 f(x) g(x)) dx = (3.6)
= ʃx (f(x) dF(x) + g(x) dG(x) –  2g(x) dF(x))

where F and G are two candidates for the distribution of X , with density
functions f(x) and g(x), which are estimated using kernel methods. Thus, f̂
is the nonparametric kernel estimator referred to above. Since f̂ = (Rh)–1 ΣR

i = 1

K ((x – CEi)/h), and ĝ = (Rh)–1 ΣR
i = 1K ((y – CEi)/h) a feasible estimator for I is: 

In addition to this, the integrated square error is essential for estimat-
ing the statistic in which the test is based, whose general expression corre-
sponds to: 

where 

and h is the bandwidth. See Li (1996), Fan and Ullah (1999), or Pagan and
Ullah (1999) for full details. For an application, see the appendix in Kumar
and Russell (2002). As mentioned above, economic applications of the test,
despite its usefulness in nonparametric settings, are virtually non-existent.
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Ĩ = ʃx (f̂ (x) – g(x))2 dx = (3.7)

=   
1
S

R

i = 1 
S

R

j = 1 [K (xi – xj)+ K (yi – yj)– K (yi – xj)– K (xi – yi)]R2h h h h h
j ≠ i 

ŝ =        
1

S
R

j = 1 
S

R

i = 1 [K (xi – xj)+ K (yi – yj)+ 2K (xi – yj)] (3.9)
R2hp1/2 h h h

T = Rh1/2 Ĩ (3.8)
ŝ



4. Data and Variables

INTERNATIONAL comparisons of bank efficiency are complex, since the
available information on the balance sheet and the profit and loss account of
each bank must be homogeneous. We use data from the Bureau Van Dijk
BankScope data base which provides us with this type of information—i.e.,
homogeneous data for all firms in our sample—. We use unconsolidated fi-
nancial statements, or in their absence consolidated statements on individual
commercial banks, savings banks and credit unions for the 1993-2001 period.
These data are available for all OECD countries. However, Turkey was ex-
cluded from the study due to the lack of information about its social capital.

Because of the limitation of our database, we followed the intermedi-
ation approach for the choice of inputs and outputs for banking firms. For a
good exposition on the problematic of measuring bank activity, see [berger-
humphreymeasurement]. Specifically, regarding the choice of outputs, we
selected credits and loans (y1), deposits (y2), other earning assets (y3) and
fee income (y4). The inputs selected were personnel expenses (x1), physical
capital (x2), and loanable funds (x3). Input prices (w) are obtained as ratios
between the costs generated by each input category and their quantities.
Thus, total costs are obtained by adding together personnel expenses
(w1x1), general expenses (w2x2) and financial costs (w3x3).

The social capital indicators used in the literature so far vary greatly.
Most of them aim to measure the trust among individuals in a given com-
munity (see Iyer. Kitson and Toh, 2005). For instance, Guiso, Sapienza and
Zingales (2004) use electoral turnout and blood donation as primary mea-
sures of social capital. Yet none of the indicators used so far is based on the
concept of social capital considered as an accumulated stock of trust. In
contrast, we consider the more complex measure proposed by Pérez et al.
(2005, 2006). This indicator is, to date, the one that most rigorously ap-
proaches the theoretical economic concept of social capital, and the one
with widest coverage in terms of time—covering the 1970–2001 period— and
international scope—containing information for 28 countries—12.

24

12. These data are used and presented in Pérez et al. (2006) available at
http://w3.grupobbva.com/TLFB/tlfb/TLFBindex-pub.jsp. The fourth appendix in the working
paper contains all data on social capital for OECD countries, and for the 1970-2001 period.



Contrary to other social capital indicators used in previous research
studies, based on ad hoc measures bearing few links with the concept of cap-
ital in the economic sense (i.e., an asset which accumulates over time), our
indicator of social capital stands alongside other measures of capital devised
by economists. It is based on a model which combines individual trust deci-
sions (micro level) with the aggregate effect to co-operate conveyed in social
relationship networks (macro level), within a context in which the econom-
ic aspects are at the core of the analysis. The central role of economic as-
pects arises because, on the one hand, economic relations are considered to
be one of the most important sources of interaction and trust creation
among individuals and, on the other, because social capital is considered cap-
ital in the economic sense, i.e., it is produced through investment processes,
and it depreciates over time.

Based on these premises, by Pérez et al. (2005, 2006) develop a theo-
retical model enabling identification of all elements essential to a social cap-
ital measure with solid fundamentals. The components contributing to so-
cial capital are the various productive factors (physical capital, labor, and
human capital) contributing to personal income generation, the degree of
connectedness existing within the trust network—along with its dimension—,
the reciprocity among agents, the level of inequality in society, the mar-
ginal cost of investing in social capital along with its depreciation rate, the
temporal discount rate and, finally, the expectations of individuals as to so-
ciety fitting (life expectancy for those cases in which the emigration rate is
low). Considering this model, a social capital measure is proposed which
adopts proxies for variables that the theoretical model postulates as rele-
vant.

Table 4.1 contains summary statistics (means) for the variables consid-
ered, both for banks’ inputs, outputs and prices, and social capital. The
first column contains the number of observations, which add up to 36,664
banking firms for the period under analysis (1993-2001). The last column
contains data on the level of per capita social capital, which reveals remark-
able disparities across countries. For instance, Switzerland and Norway have
the highest endowments of social capital, with a value of 940 and 632, re-
spectively. At the other extreme, Poland, Mexico and Spain have the lowest
levels of social capital—with 42.6, 58.82 and 71.88, respectively—.
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5. Results

TABLE 5.1 reports results on average cost efficiency (CE) for each country
for the sample period, showing a roughly stable path: there has been a mod-
erate 3% decline. For the whole period (last column), efficiency averages
to 0.900, indicating that cost savings of up to 10% would be attainable if in-
puts were used efficiently. Among the most efficient are the Japanese bank-
ing system (averaging to 0.990) and the Swiss banking system (averaging
0.988). On the other hand, the Norwegian and Italian banking systems are
the most inefficient, averaging to 0.832 and 0.726, respectively. The Spanish
banking system is one of the most efficient, averaging to 0.977—third only
to Japan and Norway—. However, the 40% increase in standard deviation,
from 0.090 in 1993 to 0.125 in 2001, contrasts sharply with the more stable
tendency existing for mean efficiency. This marked increase of the disper-
sion in cost efficiency could indicate that financial liberalization in the
OECD countries has not entirely favored convergence among banking sys-
tems’ efficiency.

However, average efficiencies in table 5.2 do not control for the effect
of social capital on bank cost efficiency. In section 2 justify we described the
various paths by which social capital affects efficiency. According to this ra-
tionale, disregarding social capital would lead to biased efficiency scores, pe-
nalizing those banks facing the most unfavorable environments in terms of
low levels of social capital. Table 5.2 reports measures for pure cost efficiency
(PCE), which are adjusted for social capital. These measures were obtained
by solving the linear programming problem (3.1) for all banks, by compar-
ing each bank with those facing similar, or more unfavorable environments
with the same, or lower levels of social capital.

Pure cost efficiency (PCE) shows a similar evolution to that observed
for cost efficiency (CE), although its decline is slightly lower—averaging to
2.5%—. If the entire period is analyzed, PCE averages to 0.912 for all 36,664
banks in our sample, only slightly higher than CE . When social capital en-
ters the analysis, relative positions vary, and the Polish banking system is the
most efficient, followed by Japan. Note that Poland is the country with the
lowest social capital levels throughout the analyzed period (table 4.1). Ac-
cording to the cost efficiency measures which disregard social capital, Po-
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land ranked twelfth. However, when social capital is controlled for—i.e., tak-
ing into account that Polish banks operate in one of the most unfavorable
environments in the terms described in section 2—their performance
ranks in the top position.

Similar tendencies hold for Mexico and Finland which, facing low lev-
els of social capital, and also having low average cost efficiency scores for
banks operating in their banking systems, move up six positions in the rank-
ing for pure cost efficiency. Akin to Poland, when the negative effect that an
unfavorable environment has on banks costs is controlled for, efficiency in
Mexico and Finland is enhanced by more than 6%.

In contrast, Austria and Netherlands, whose social capital levels rank
among the highest, move down in the pure cost efficiency ranking when the
favorable conditions provided by their financial systems are controlled for,
simply because there are other countries which now overtake them. However,
that does not imply that their performance deteriorates. For instance, in the
case of Austria, its average uncontrolled efficiency for1993 is CE 1993

Austria = 0.926
and it remains virtually unchanged (PCE 1993

Austria = 0.928) after it is controlled for.
Regarding dispersion measures, it should be emphasized that pure

cost efficiency is roughly 10% lower than cost efficiency. Therefore, discrep-
ancies are greatly reduced when controlling for the differing circumstances
in which banks operate. Likewise, similarly to what occurs for cost efficiency,
pure cost efficiency dispersion also increases by 33%, from 0.073 in 1993 to
0.097 in 2001. Other studies have also obtained a significant reduction of the
disparities among countries when environmental variables were controlled for
[(see Pastor and Serrano, 2005; Lozano-Vivas, Pastor and Pastor, 2002).

Graphic 5.1 shows densities for efficiency scores. The solid line in
each sub-graphic is the density for uncontrolled efficiency scores (CE), and
the dotted line represents densities controlling for social capital (PCE).
Bandwidths for each density are provided in table 5.3. Each sub-graphic con-
tains densities for each country in our sample. The scale of the Y-axis in
graphic 5.1: Densities for cost efficiency (CE) and cost efficiency adjusted by
social capital (PCE), 1993–2001 each sub-graphic varies so as to show the ten-
dencies for each country more precisely—otherwise it would be difficult to
compare results for Japan and South Korea, for instance, given their stark
differences—. Probability mass tends to accumulate rightwards for both CE
and PCE due to the usually large number of observations with a value of 1
—i.e., efficient units—. In cases where efficiency is higher, probability
mass tends to be more concentrated rightwards. However, densities reveal
features concealed by summary statistics. For instance, in some banking sys-
tems as efficient as the Swiss banking system there is also a large number of

josé manuel pastor monsálvez and emili tortosa-ausina
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banks constituting an outstanding mode between 0.7 and 0.8. Multimodality
is also present for Austria or the USA, for instance. In other cases such as
Finland, Italy or South Korea, the number of efficient banks is much lower,
and the most perceptible modes are located well below the unity.

However, our main interest lies in comparing efficiency results when
social capital is included. This effect is shown by the dotted line in each sub-
graphic. The effect varies greatly across countries. In several cases, we observe
that efficiency enhances ostensibly, as revealed by probability mass accumu-
lating more tightly rightwards—suggesting a higher number of banking
firms approaches the unity, i.e., the frontier—. This tendency is genera-
lized, but is more apparent for countries with low levels of social capital such
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as Finland, Mexico or, more especially, Poland. However, the more striking
tendencies are those found for countries with the highest levels of social cap-
ital, such as Austria, Germany, Japan, Netherlands, Norway, Switzerland, or
the USA. In these cases, densities are virtually the same, i.e., banks move up
or down only marginally in the efficiency rankings.

These results are complemented via Li’s (1996) test, the summary of
which is reported in table 5.4. The summary is provided for the usual signif-
icance levels. It broadly corroborates the analysis performed for densities.
Accordingly, for cases in which controlled and uncontrolled densities dif-
fered, we obtain statistically significant results. That is the case for Australia,

josé manuel pastor monsálvez and emili tortosa-ausina
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TABLE 5.3: Bandwidths for CE and PCE densities

hCE hPCE

Australia 0.0865 0.0493

Austria 0.0274 0.0275

Belgium 0.0274 0.0247

Canada 0.0203 0.0115

Czech Republic 0.0257 0.0141

Denmark 0.0057 0.0064

Finland 0.0585 0.0538

France 0.0218 0.0189

Germany 0.0083 0.0083

Greece 0.0038 0.0031

Hungary 0.0612 0.0398

Ireland 0.0035 0.0129

Italy 0.0515 0.0443

Japan 0.0004 0.0004

South Korea 0.0513 0.0664

Luxembourg 0.0060 0.0059

Mexico 0.0378 0.0279

Netherlands 0.0096 0.0096

New Zealand 0.0237 0.0096

Norway 0.0885 0.0836

Poland 0.0070 0.0018

Portugal 0.0201 0.0160

Slovakia 0.0184 0.0082

Spain 0.0026 0.0027

Sweden 0.0123 0.0069

Switzerland 0.0212 0.0211

United Kingdom 0.0099 0.0102

USA 0.0240 0.0248

Note: Bandwidths for CE and PCE densities have been estimated using Sheather and Jones (1991) plug-in methods.
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Belgium, Canada, Czech Republic, Denmark, Finland, France, Greece,
Hungary, Italy, Mexico, Poland, Portugal, Slovakia, Spain and United King-
dom—i.e., differences between efficiency scores obtained with and without
social capital are statistically significant at 1% significance level—. The test
also corroborates the results for those countries whose banks’ efficiency scores
remained unaffected when controlling for social capital, showing no sta-
tistical differences. That is the case for Austria, Ireland, Japan, Luxembourg,
Netherlands, Norway and Switzerland. Of special note is the case of South
Korea, New Zealand and Sweden for which densities revealed differences,
although these are not significant. This relatively conflicting finding may be
explained by the fact that social capital per head in these countries is quite
high, especially in South Korea (ranked 4 in social capital per head, see last
column in table 4.1) and Sweden (ranked 9). In the case of New Zealand,
although its ranking is lower (14), we must bear in mind that some evidence
does exist on significant differences—at 10% level, with a p-value of 0.0820—.

Table 5.5 reports results for social inefficiency (SE), which measures
the penalization—in terms of banking costs—which the society imposes
on the banking firm according to the level of social capital present in each
country: the lower the level, the higher the penalization on bank costs. For
the whole sample period, the value for social efficiency is 0.987, indicating
that if social capital levels were similar to, or higher than those corresponding
to the country with the highest level of social capital, banking firms’ costs
could be reduced by 1.3%. Obviously, circumstances differ across countries.
For instance, in Italy, the social inefficiency indicator is 0.926, with 7.4% of
cost savings, whereas in some other outstanding cases such as Finland, Mexi-
co, or Hungary, cost savings are 6.3%, 5.7% and 4.9%, respectively.

To illustrate the magnitude of potential cost savings, table 5.6 reports
social inefficiencies with respect to Gross Domestic Product (GDP). The last
column presents the accumulated potential savings with respect to GDP in
2001. Note that there are several countries for which substantial savings
(over 3% of GDP) could be attained. That is the case for Italy (5.044%),
Belgium (4.621%), or Finland (3.687%). Yet in other instances such as Swit-
zerland (0.000%), Japan (0.004%) or the Netherlands (0.036%) the savings
would much lower.

In addition, to analyze whether the impact of social capital on effi-
ciency differs according to the size of each bank, we ranked banking sizes,
according to asset quartiles. Table 5.7 reports results for cost efficiency and
pure cost efficiency. However, results do not suggest any particular tendency
for this association. Likewise, we constructed banking firms’ quartiles accord-
ing to the levels of social capital they face (see table 5.8). In this case, re-
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sults do clearly indicate that firms facing lower social capital levels experi-
ence higher penalizations on their efficiency indices. For banking firms in
the first quartile, as a consequence of operating in unfavorable environ-
ments, their costs are around 5% higher for the whole period, although the
level reaches 7% in 2001. For banks in the second quartile, social penaliza-
tion is lower (3%), yet it also reaches a high value (7%) in 2001.

To illustrate the existing relationship between social capital levels and
potential cost savings, graphics 5.2 and 5.3 display nonparametric regres-
sions in which cost savings are related, in terms of total costs and in GDP
terms for the whole period 13. In both cases we observe a negative relation-
ship between potential cost savings and the level of social capital in the econ-
omy.
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GRAPHIC 5.2: Potential costs reduction (1993-2001)

13. We consider nonparametric methods to maintain consistency with instruments used through-
out the article. The curves correspond to nonparametric regression estimations in which the
dependent variable y corresponds to costs savings (C*

k – C*)/C, and the independent variable x
corresponds to the logarithm of per capita social capital. This type of regression consist of ex-
plaining the value of the dependent variable yi as a function of xi as yi = m(xi) + ei, i = 1, ..., n,
where ei is a random variable reflecting how y varies in the neighborhood of m(x), where m(x) is
the mean response curve. The idea of nonparametric regression consists of weighting the re-
sponse variable in the vicinity of x, in such a way that yi observations are weighted depending on
their distance from xi to x, i.e., we use the estimator m̂h (x) = n–1 Sn

i = 1Whi (x)Yi, where Whi(⋅) defines a
weighted function depending on a smoothing parameter, or bandwidth, h, and the x1, x2, ..., xn ex-
planatory variables. Most of the nonparametric regression techniques are based on weighted aver-
ages of the response variable yi. We consider one of the most popular methods, the Nadaraya-Wat-
son estimator, although the methodological variety is remarkable (see Härdle, 1990).
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6. Conclusions

THE aim of this study was to analyze how the level of social capital in each
society impacts on the efficiency with which their respective banking indus-
tries operate. Therefore, it has sought to combine two rapidly expanding
branches of literature: the role of social capital when measuring economic
performance, and the efficiency of financial institutions.

The study is original in several aspects. First, to date there have been
no attempts to merge these two branches of economics. Second, in contrast
to previous studies that analyze issues related to banking aspects of relation-
ship social capital (relationship banking), we consider social capital as an en-
vironmental variable which affects banking activity in general and bank per-
formance in particular, i.e., the efficiency with which banks provide their
products and services. Finally, we consider a measure of social capital which
approaches the theoretical concept of social capital more rigorously than
previous measures hitherto used.

We have justified a series of ways by which social capital affects bank-
ing activity in general and bank efficiency in particular. Specifically, we
provide rationale to indicate that the higher the social capital in the socie-
ties, the lower the monitoring, information, transactional, financial, and in-
solvency costs, and the higher the credit supply and intensity of use of bank-
ing products for clients. All this suggests that bank efficiency can be higher
in economies with higher social capital levels.

The analysis was approached from an international perspective, consid-
ering all 28 OECD countries with the exception of Turkey. We used nonpara-
metric methods to measure efficiency, and the social capital variable was
introduced into the analysis as a non-discretionary output in the production
process. This strategy enables bank cost efficiency to be decomposed into
two components. The first relates to pure cost efficiency, while the second
one relates to what has been defined as social efficiency, i.e., an indicator of
the cost penalization experienced by banks operating in unfavorable en-
vironments.

Results suggest that, indeed, banks conducting their activity in unfavor-
able environments—i.e., in low-social-capital societies—, are penalized in
terms of costs. Considering the entire set of countries, the savings would be
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roughly 1.3% of costs. Results are especially informative for countries with
low levels of social capital such as Italy, where increasing social capital would
lead to cost savings of about 7.4%.

A comparison of the densities (estimated nonparametrically using
kernel methods) for efficiency scores obtained under the two scenarios con-
sidered (without/with social capital) lends greater precision to the analysis.
Specifically, for several countries with high levels of social capital, results are
virtually identical either with or without social capital. Yet at the other ex-
treme there are several examples of countries for which densities differ greatly
when social capital enters the analysis. The Li (1996) test reinforced the re-
sults obtained via examination of densities, by indicating the instances in
which the observed differences were statistically significant.

The most outstanding conclusion we may draw is that it is crucial to
consider the effects of social capital on the conditions prevailing in the envi-
ronment in which banks operate when assessing how they perform. Al-
though the global analysis yields interesting results, it conceals some peculiar-
ities that would only be uncovered when assessing the tendencies for each
particular country.
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