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a b s t r a c t

This paper investigates the effect of interbank market integration on small firm finance in the build-up to
the 2007–2008 financial crisis. We use a comprehensive data set that contains contract terms on individ-
ual loans to 6047 firms across 14 European countries between 1998:01 and 2005:12. We account for the
selection that arises in the loan request and approval process. Our findings imply that integration of
interbank markets resulted in less stringent borrowing constraints and in substantially lower loan rates.
The decrease was strongest in markets with competitive banking sectors. We also find that in the most
rapidly integrating markets, firms became substantially overleveraged during the build-up to the crisis.
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1. Introduction

Financial integration is widely perceived to stimulate invest-
ment-based growth through a reduction in the cost of equity, bond,
and bank financing.1 Little is known, however, about the effect the
integration of interbank markets has on small firm finance. How does
the degree and speed of interbank market integration affect the avail-
ability and cost of bank loans? And does rapid integration simply lead
to cheaper firm financing, or also to excessive leverage? Given the
freezing and subsequent partial disintegration of interbank markets
after August 2007, and in order to make informed inferences about
the effect of interbank market disfunctionality on the real economy,
it is important to investigate how pre-crisis integration affected the
financing of small and medium enterprises. By studying the mecha-
nisms through which the integration of the interbank market works,
our paper contributes to a growing literature on the benefits and costs
of financial globalization.2

Theory suggests that interbank market integration increases the
availability and reduces the cost of bank loans granted to firms
through three different channels. Interbank market integration:
(1) increases the competition to supply bank loans; (2) reduces
the cost of external funding for banks; and (3) allows for greater
diversification of risk.3 As the interbank market provides banks with
ready access to short- and long-term loans to finance their own
investment operations and cushion liquidity shocks, interbank mar-
ket integration allows banks to offer more and/or cheaper financing.
The secured interbank market further allows for diversification with-
out the risk of cross-regional financial contagion (Fecht et al., 2007).
Interbank market integration can therefore increase the benefits of
integrating the retail banking markets. The more favorable condi-
tions at which banks will borrow and share risks in principle should
result in better loan terms for all firms, and more financing with
bank loans.4

However, there are two potential downsides to this process.
First, if integration is accompanied by foreign bank entry, small
firms may be rationed as foreign banks concentrate their lending
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1 The euro area has been a prime example of swift integration following the

introduction of the common currency, with various estimates of the resulting increase
in GDP ranging between 0.3% and 2%. See ‘‘Quantification of the Macro-Economic
Impact of EU financial integration” by London Economics.

2 The real effects of financial integration that are investigated include its effect on
economic growth (Edison et al., 2002), entrepreneurial activity (Giannetti and
Ongena, 2009), and cross-country correlations in GDP growth (Imbs, 2004), among
others.

3 Regarding the latter, interbank market integration may have an impact that is
independent of cross-border bank ownership. Demyanyk et al. (2007) for example
find that the deregulation of the US banking sector affected the income insurance of
small business owners without any significant multistate cross-ownership of banks.

4 Integration in interbank markets need not naturally arise, however. Freixas and
Holthausen (2005) for example show that – when banks need to cope with liquidity
shocks by borrowing or by liquidating assets – an equilibrium with market
integration does not always exist; in their model integration may even coexist with
segmentation.
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on large firms that are involved in the production of tradeables
(Agenor, 2003). Second, while integration is expected to improve
financing conditions and increase leverage for the firms that have
access to bank credit (Giannetti and Ongena, 2009), rapid integra-
tion might also result in excessive leveraging and/or dependence
on bank loans. Such a process can have a sizeable negative effect
on firms if it is followed by a credit crunch of the type that was
experienced globally after August 2007.5

One fundamental point should be made however. Prior research
has suggested that the benefits of bank integration on small busi-
ness finance are affected by the intensity of credit market compe-
tition. It is unclear however if competition fosters or slows
integration. Competition lowers the surplus banks can extract from
their borrowers and speeds up interest rate adjustments (Klein,
1971). In concentrated (and uncontested) markets the few operat-
ing banks may be slow to pass the decline in market interest rates
to their clients. If competition is fierce, banks are forced to react
quickly not to lose market share. Integration in the interbank mar-
kets may therefore make bank loan terms react more quickly and
substantially to its changes. However, competition and therefore
integration may not benefit all firms at all times. Petersen and Ra-
jan (1995) for example argue that when credit markets are concen-
trated banks are more likely to finance the opaque, i.e., small or
young, firms because internalizing the benefits of assisting them
is possible. International financial liberalization may therefore lead
to a deterioration of credit conditions for small firms.

Our paper contributes to the literature by estimating the effect
of interbank market integration on small firm finance while taking
into account the structure of credit markets. We focus on a sample
of 6047 firms from 14 countries (10 new EU member states and
four euro zone countries) between January 1998 and December
2005 taken from the Business Environment and Enterprise Perfor-
mance Survey (BEEPS). BEEPS contains individual loan characteris-
tics at a monthly frequency. The resulting comprehensive 96-
month synthetic panel contains considerable variation across
countries and over time.

For the new EU member states, the sample period coincides
with their rapid transition from ‘‘parochial” credit markets with
mostly state-owned financial institutions to integrated credit mar-
kets populated by foreign-owned financial institutions with ready
access to integrated euro zone interbank markets. Interbank mar-
ket integration in the euro area countries was almost complete at
the beginning of the period, our data provides us with a control
and a treatment group to estimate the effect of integration on
small firm finance. We construct measures of both the degree
and speed at which yields in all national interbank markets con-
verge relative to yields in Germany, the country we take as our
benchmark market, and relate convergence to bank loan rates
and to firm leveraging.

We address one important methodological point. Business loans
are only observed when firms apply for credit and banks grant it.
Most studies analyzing the effect of market conditions on bank
loan terms ignore this sequential selection process.6 In contrast
we account for the loan application and granting decision by esti-
mating a double selection model. Our dataset contains detailed
information on firms that did not apply for bank loans and informa-
tion on firms that applied but were denied bank loans. Heckman
(1979) shows that such observed information can be used to
eliminate the bias induced by the left-truncation of the sample.
Hence, while we are mostly interested in the loan terms for the

group of firms that seek and obtain bank loans, we are able to elim-
inate the specification error resulting from the double sample selec-
tion by incorporating information from the other groups of firms in
our estimation. Thus we are able to purge the bias stemming from
the effect of integration on bank credit desirability and credit
constraints.

We find that interbank market integration alleviates credit con-
straints and decreases the loan rates charged to firms both in a sta-
tistically significant and economically relevant way. After
accounting for firm selection, a deepening of interbank market
integration by two standard deviations would result in a decrease
in loan rates by 121 basis points. If an euro zone country in the
sample returns to its degree of interbank market integration in
the last year prior to joining the euro, loan rates will, ceteris pari-
bus, be almost 60 basis points higher. However, these results are
only observed in countries with a considerable degree of credit
market competition. Our estimates hold regardless of whether
we look at integration measures based on the convergence of nom-
inal prices, or at integration measures based on cross-border inter-
bank lending. Finally, lower loan rates may lead to excessive firm
leverage. If for example integration increases by two standard
deviations, the probability that a firm is overleveraged vis-à-vis
the leverage of a similar benchmark firm increases between 10%
and 13%. Our evidence thus points to one specific channel through
which the European integration of the past decade contributed to
both the growth and the vulnerability of the region’s non-financial
firms.

The rest of the paper proceeds as follows. Section 2 describes
the construction of our measure of interbank market integration.
Section 3 summarizes the country-level (measures of interbank
market rates and credit market competition) and firm-level data
(individual bank loans and firm characteristics). Section 4 de-
scribes the empirical method and presents the empirical evidence.
Section 5 concludes.

2. Measuring interbank market integration

Financial integration in general and interbank market integra-
tion in particular can be defined using two broad criteria: the vol-
ume of transactions and the efficiency of the markets (Obstfeld,
1986).7 In this paper, we choose as a proxy for interbank market
integration a measure à la Engle and Granger (1987), namely, the
measures of the co-integration between the rates in the domestic
interbank markets and the rates in Germany, which we take as our
benchmark market. Given that we want to compute the degree of
integration in different subperiods over a longer time period, the
simplest possible model that can be estimated is:

rj
t ¼ aj þ bjrb

t þ et ð1Þ

rj
t represent the nominal yield to maturity observed on a daily basis

at time t for country j and rb
t represents the yield to maturity at time

t for the benchmark German asset. In integrated markets, common
shocks will be diversified away, prices are mainly driven by
common factors, and hence the co-integration parameter b will be
positive, and equal to 1. Working with nominal rather than real
rates should be of no concern as with increasing coordination of
monetary policy and real macroeconomic convergence, financial
integration implies convergence in both nominal and real yields.

5 See, for example, Ivashina and Scharfstein (2010) and Puri et al. (2009) for global
evidence on the reduction of business lending during the 2007–2008 financial crisis.

6 Two exceptions are Chakravarty and Yilmazer (2009) and Brown et al. (2010).
Degryse et al. (2009) review studies that employ individual loan contract data to
assess the impact of banking market competition on bank loan rates. None of these
studies model the loan application and granting decisions.

7 Measuring the volumes of transactions has an innate appeal. But a smaller
number of international financial transactions does not automatically imply market
segmentation, if integration makes domestic and foreign investments equivalent for
investors. On the other hand, capital flight in response to monetary and/or financial
distress is hardly a sign of deepening integration. Measures of financial integration
based on the law of one price are therefore preferred. We will nevertheless in the
robustness section also develop quantity measures of integration.
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