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Does bank competition influence
the lending channel in the euro area?

Abstract

This paper examines how bank competition influences the bank lending channel in the
Euro area countries. Using a large panel of banks from 12 euro area countries over the pe-
riod 2002—2010 we analyze the reaction of loan supply to monetary policy actions depend-
ing on the degree of bank competition. We find that the effect of monetary policy on bank
lending is dependent on bank competition: the transmission of monetary policy through the
bank lending channel is less pronounced for banks with extensive market power. Further
investigation shows that banks with less market power were more sensitive to monetary
policy only before the financial crisis. These results suggest that the bank market power
has a significant impact on monetary policy effectiveness. Therefore, wide variations in the
level of bank market power may lead to asymmetric effects of a single monetary policy.
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1 Introduction

There has been extensive debate on the economic role of bank competition. Whereas one
might expect consensual evidence in favor of positive effects through consumer benefits
and better access to credit (Beck, Demirgiic-Kunt and Maksimovic, 2004), there is a bur-
geoning literature showing that increased competition in banking might be detrimental for
the economy since it tends to hamper banking stability (e.g. Berger, Klapper and Turk-
Ariss, 2009; Beck, De Jonghe and Schepens, 2013).

Yet another important effect of bank competition may reside in the transmission
of monetary policy via the bank lending channel. Namely, we wonder if the degree of bank
competition influences the effectiveness of monetary policy by favoring or hampering the
transmission of monetary policy decisions. This issue is of particular interest within the
euro area, as the degree of bank competition (Carbo et al., 2009; ECB, 2010) and the loan
rates vary markedly across the countries®, in the midst of the single monetary policy.

The bank lending channel is based on the idea that when banks face a funding
shock in connection with monetary tightening, the shock will be transmitted to the supply
of bank loans if the banks cannot replace their liabilities with other external sources of
funding such as money market funds. As a consequence, monetary policy exerts an impact
on real activity also through the supply of bank loans. This real effect is particularly impor-
tant if firms are highly dependent on bank loans. In the case of imperfect substitutability
between bank loans and bonds, the reduction in the supply of bank loans has a larger effect
on real activity.

Bank competition can alter the transmission of monetary policy through the bank
lending channel. If a bank lending channel exists, monetary tightening may force some
banks to reduce their supply of loans. These reductions will however differ across banks.
Banks with less access to alternative funding sources would probably be hit harder and
thus cut their lending more than the other banks. Access to alternative funding sources may
depend not only on individual bank characteristics such as bank size, capitalization and
liquidity, but also on the structure of the banking sector and the market power of the indi-

vidual financial institutions. If the level of bank competition is lower, banks are expected

! EU Commission provides information on the interest rates charged on loans up to 1 million euro for all EU
countries. The average loan rates in 2006 in euro area countries ranged from 4.11% in Austria to 6.24% in
Portugal. (http://ec.europa.eu/enterprise/policies/finance/data/enterprise-finance-index/access-to-finance-
indicators/loans/index_en.htm).



http://ec.europa.eu/enterprise/policies/finance/data/enterprise-finance-index/access-to-finance-indicators/loans/index_en.htm
http://ec.europa.eu/enterprise/policies/finance/data/enterprise-finance-index/access-to-finance-indicators/loans/index_en.htm
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to have easier access to alternative sources of funding like certificates of deposit or inter-
bank loans. The assumption of a positive relation between ease of access to alternative
funding and bank competition is readily backed by empirical evidence of the greater mar-
ket power of banks with higher profitability and lower probability of failure.?

The bank lending channel has been extensively investigated inside Europe (e.g.
Altunbas, Fazylov and Molyneux, 2002; Gambacorta, 2005) and outside (e.g. Kishan and
Opiela, 2000). It is of particular interest for European countries, as the financing of firms
by bank loans is clearly more predominant in Europe than in the US.® However, the role of
bank competition in influencing the lending channel has been widely ignored in the litera-
ture, and has never been investigated for Europe. We are only aware of three related works.

Adams and Amel (2005) analyze the role of bank competition in the bank lending
channel by looking at how banking sector competition influences the supply of lending to
small businesses. The study is based on aggregate regional US data. Using a concentration
measure, the Herfindahl index, to measure competition, they find that greater bank concen-
tration amplifies monetary policy transmission. Olivero, Li and Jeon (2011a, b) investigate
whether bank competition influences the bank lending channel for a sample of developing
countries in Asia and Latin America. The studies differ as to the competition measure: the
first one uses two concentration indices (market share of the five largest banks and Herfin-
dahl index) and the second applies the Rosse-Panzar measure. They also differ in terms of
findings: the first provides evidence that greater concentration (less competition) weakens
the bank lending channel, the second that greater competition weakens the transmission of
monetary policy.

Our aim in this study is to investigate how bank competition affects the bank lend-
ing channel in the euro area countries. We use a panel dataset of banks from 12 “old”
member countries of the Economic and Monetary Union (EMU) covering the period from
2002 to 2010. This setting suits our investigation, as monetary policy is the same in all
these countries whereas the level of bank competition differs, and this enables us to clearly
identify the role of bank competition. We analyze the reaction of loan supply to monetary

policy actions following the methodology by Kashyap and Stein (1995, 2000). According

2 In line with the theoretical work of Keeley (1990), Fungacova and Weill (2013) show that greater market
power reduces the occurrence of failures in the banking industry, while Turk-Ariss (2010) finds a positive
relation between bank market power and financial stability.

% European Banking Federation reports that the ratio of bank assets to GDP in 2010 stood at 349% in Europe
and 78% in the US. Bank loans accounted for 144% of GDP in Europe while the corresponding figure for the
US was 45% (http://www.ebf-fbe.eu/uploads/Facts%20&%20Figures%202011.pdf).
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to this approach, the bank lending channel is identified if different kinds of banks (meas-
ured by e.g. bank size, capitalization or liquidity) react differently to shifts in monetary
policy. As summarized in Gambacorta (2005), a monetary tightening should lead to larger
reductions in loan supply for small banks. These banks are more dependent on deposits
and, being less liquid, they cannot protect their loan portfolios by reducing their liquid as-
sets and, being less well capitalized, they have less access to uninsured funding. In this pa-
per we explore whether the bank lending channel is also shaped by bank market power as
well as by traditional bank characteristics (size, liquidity, capitalization). We consider the
interaction between bank competition and monetary policy in order to study whether bank
competition influences the transmission of monetary policy in the euro area. We measure
bank competition by the Lerner index, which is a bank-specific measure of competition.

Our evidence thus advances the understanding of the effectiveness of monetary
policy in the euro area by being the first study devoted to the impact of bank competition
on the transmission of monetary policy through the bank lending channel in the euro area
countries. Nevertheless, the relevance of our results is much broader since, unlike earlier
papers dealing with this issue, we use the Lerner index to measure bank competition. This
measure has several major advantages over the earlier approaches. Neither the concentra-
tion indices nor the Herfindahl index are exact measures of competition. They instead infer
the degree of competition from indirect proxies such as market share by assuming that
greater market share is associated with greater market power or that concentration is nega-
tively correlated with competition, which may not be the case. The new empirical indus-
trial organization literature provides competition measures that directly quantify the com-
petitive behaviour of banks. The Rosse-Panzar measure, adopted in Olivero, Li and Jeon
(2011b), is one such measure. As pointed out by Shaffer (2004), this indicator is a measure
of competition useful only for diagnosing the type of market structure (e.g. monopolistic
competition or perfect competition). It cannot be considered a continuous measure of com-
petition with greater values meaning higher levels of competition.

Compared to concentration indices and the Rosse-Panzar measure, all of which
are aggregate measures of competition, the Lerner index has the advantage of being a
bank-level measure of competition. This characteristic is important, as banking markets
may be local in nature, which renders it difficult to measure competition at the country lev-

el. Moreover when using the approach of Kashyap and Stein (1995) to investigate the bank
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lending channel, where bank characteristics play a key role, one must adopt a bank-level
measure of competition.

We also contribute to the literature by examining a period including the financial
crisis, which allows us to check for the existence of an impact of bank competition on the
bank lending channel in normal times and in turbulent times. Since the beginning of the
crisis, banks’ behavior might indeed have changed. However, few studies examine how the
bank lending channel might have been modified during the crisis (Gambacorta and
Marques-lbanez, 2011).

The impact of bank competition on the lending channel has broad implications for
policymakers in the euro area. First, any evidence confirming an impact of bank competi-
tion on the effectiveness of monetary policy would plead for harmonization of bank com-
petition levels across European countries, so that the single monetary policy would not
have asymmetric effects. Second, such evidence could also motivate the fostering of bank
competition. As mentioned above, the detrimental effects of bank competition on financial
stability have raised concerns about the support of pro-competitive policies. But the find-
ing that greater bank competition strengthens the transmission of monetary policy could be
an additional reason to implement procompetitive policies in EU banking industries.

The rest of the article is structured as follows. Section 2 presents the methodology
used to measure bank competition and to estimate the lending channel. Section 3 discusses

the data and variables, section 4 presents the findings, and section 5 concludes.

2 Methodology

2.1  Lernerindex

One of the main contributions of our study is that we employ a bank-level measure of
competition that, unlike nation-wide measures, can be used to compare market power
among different banks.

In general, the empirical approaches to measuring bank competition can be di-
vided into two groups: traditional and new industrial organization (10) methods. The tradi-
tional approach relies on the structure conduct performance (SCP) model that was widely

used until the beginning of the 1990s. The SCP hypothesis is that banks in more concen-
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trated banking markets behave less competitively, which leads to higher bank profitability.
Thus, bank competition can be proxied by structural measures of market concentration
such as the Herfindahl index or the market share of the n-largest banks in the system. Em-
pirical studies however indicate that concentration is generally a poor measure of bank
competition (Bikker et al., 2012). The second approach, the so-called new empirical 10
method, does not infer the degree of competition from indirect proxies such as market
structure and market shares but rather aims to measure bank competition directly. The most
widely used non-structural measures include the Lerner index and the Rosse-Panzar H-
statistic. Their usage might however be restricted due to a lack of the detailed data needed
for their calculation.

Following the new empirical 10 approach we account for bank competition by es-
timating the Lerner index. It measures the mark-up of price over marginal cost, i.e. the
bank’s market power for setting a price above marginal cost. Higher values of the Lerner
index thus imply greater market power. We consider the Lerner index the most suitable
measure for our analysis since, unlike the other non-structural measures, it is calculated at
the bank level for each time period. Moreover, the Lerner index has been widely used in
recent studies investigating bank competition (e.g. Carbo et al., 2009; Beck, De Jonghe and
Schepens, 2013), and we employ the same methodology in our calculations.

The Lerner index is calculated as the ratio of the difference between price of out-
put and marginal cost to the price. The price of output is the average price of bank produc-
tion proxied by total assets, defined as the ratio of total revenues to total assets. The mar-
ginal cost is estimated on the basis of a translog cost function with one output (total assets)
and three input prices (price of labor, price of physical capital, and price of borrowed
funds). We estimate one cost function using panel data with bank fixed effects in which we
include time and country* dummy variables. Symmetry and linear homogeneity restrictions

in input prices are imposed. The cost function is specified as follows:

1 3 3 3
INTC =ty + e, I y+Ea2(In YV +2 Biinw+33 By dnwiinw +3 y;Inylnw, +& ()

3
j=1 j=1 k=1 j=1

* We do not estimate separate equations for each country because for some countries the number of observa-
tions is so small that this estimations would not be possible.
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where TC denotes total costs, y total assets, w; the price of labor (ratio of personnel ex-
penses to total assets)®, ws the price of physical capital (ratio of other non-interest expenses
to fixed assets), ws the price of borrowed funds (ratio of interest paid to customer deposits
and short term funding). Total cost is the sum of personnel expenses, other non-interest
expenses and interest paid. The indices for each bank are excluded from the presentation
for the sake of simplicity. The estimated coefficients of the cost function from equation (1)

are then used to derive the marginal cost (MC):

TC 3
MC:T o +a,Iny+> yInw, (2)

=

Once marginal cost is estimated and price of output computed, we calculate the Lerner in-
dex for each bank and thus obtain a direct measure of bank competition for the main esti-

mations.

2.2 Lending channel

The current crisis has underlined the crucial role of banks in the transmission of monetary
policy actions to lending for the real economy. It is widely acknowledged that monetary
policy is transmitted via various channels to the real economy. The traditional interest-rate
channel stresses the direct impact of interest rates on loan demand. Monetary tightening
increases interest rates and therefore reduces demand for credit. The credit channel and the
risk taking channel highlight the importance of financial intermediaries in the transmission
of monetary policy actions to lending for the real economy. The credit channel is tradition-
ally seen as amplifying the effects of the interest rate channel by influencing the supply of
bank loans, whereas the risk taking channel acknowledges that monetary policy may also
alter the quality of bank lending. The credit channel is generally divided into the *broad
credit channel” (including the asset-price channel), which stresses the effects of monetary
policy actions on borrowers’ net wealth, and the ‘bank lending channel’, which examines
the effects of monetary policy on actions by depositary financial institutions (Bernanke and
Gertler, 1995).

> As our dataset does not provide numbers of employees, we use this proxy variable for the price of labor,
following Maudos and Fernandez de Guevara (2007).

10
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Following Bernanke and Blinder (1988), the bank lending channel literature ar-
gues that monetary policy actions affect the balance-sheet structure of banks, causing
changes in banks’ loan supply in addition to causing changes in loan demand. The underly-
ing assumption of the bank lending channel is that monetary tightening (loosening) drains
(replenishes) banks’ reserves and deposits and that this reduction (increase) in loanable
funds causes banks to shrink (increase) their loan portfolios. If banks were able to
costlessly compensate the loss in loanable funds by e.g. issuing new equity, the bank lend-
ing channel would shut down. This is hardly a plausible assumption, and much of the exist-
ing empirical literature points out that some banks may find it difficult to compensate for
the loss of loanable funds and so may contract their lending (Peek and Rosengren, 2010).

To sort out the changes in loan supply from changes in loan demand, the literature
has focused on micro-level evidence on cross-sectional differences between banks. The
intuition is that, if changes in bank lending differ across bank types, the reason must be that
different types of banks adjust their credit supply differently. The underlying assumption in
the literature is that all banks face identical loan demand. This implies that loan demand
does not depend on bank characteristics. For instance, if customers of small banks typically
reduce their loan demands more than customers of large banks, when faced with an interest
rate hike, identification of bank lending behavior becomes impossible. The assumption of
homogeneous loan demand is thus crucial. As most customers have no short-term alterna-
tive to bank loan financing, this is usually taken as a fairly reasonable presumption, espe-
cially for bank-based financial systems like those of the euro area countries.®

During the last twenty years various studies have tested the existence of a bank
lending channel by considering three bank characteristics connected to bank lending be-
havior: bank size, capitalization and liquidity. The overall conclusion seems to favor the
existence of a bank lending channel in the US. which works through small banks (Kashyap
and Stein, 1995), small and illiquid banks (Kashyap and Stein, 1997), and small and under-
capitalized banks (Kishan and Opiela, 2000, Van den Heuvel, 2002). The evidence from
the European banking system is far less conclusive. Altunbas, Fazylov and Molyneux
(2002) find that the bank lending channel works through capital-constrained banks in a

dataset of the largest European banking systems. Ehrmann et al. (2001) conclude that illig-

® There is a growing empirical literature examining monetary policy transmission using loan-level data where
this assumption can be relaxed (Khwaja and Mian, 2008, Jiménez et al, 2011). As euro area-wide loan-level
data are not available, we retain this assumption as a reasonable approximation.

11
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uid banks are most likely to change their loan supplies after a monetary policy change. Ma-
tousek and Sarantis (2009) find that bank size and liquidity are most important for shaping
loan supply reactions in a dataset of 8 CEE countries.

The comparability of the results for European banking systems is seriously ham-
pered by both the wide variety of geographical coverage in the literature and the apparent
structural breaks in monetary policy transmission due to European monetary integration.
We therefore focus solely on the euro area countries and on the period after 2000. As the
great majority of euro area banks are not listed, we consider it appropriate to use a dataset

as wide as possible to ensure a better picture of the whole banking system in the region.

2.3 Lending channel: the empirical model

The simple theoretical framework underlying the empirical model is developed by Ehr-
mann et al. (2001) and Ehrmann et al. (2003). Following Bernanke and Blinder (1988), the
framework assumes that in equilibrium deposit (money) demand D equals money supply

M and that money demand depends on monetary policy (mp) as follows:

D=M=—-¢p(mp)+y 3)

y represents all other factors that affect deposit demand beyond monetary policy. Loan de-

mand depends on real GDP (y), price level (p) and the loan interest rate (r):
Ld = @1}/ + Q)zp - Q)gr (4)

The supply of loans depends directly on the amount of loanable funds (deposits or money)

D available, the loan interest rate r and the monetary policy stance (mp):
Ls = @,D(mp) + Q=1 + @omp (5)

Monetary policy, typically approximated by a central bank’s policy interest rate, enters the
loan supply function both directly and indirectly. The direct link is the opportunity cost for
a bank that uses interbank markets to finance loans. Secondly, the amount of deposits (or
money) available depends negatively on the policy interest rate.

Following Kashyap and Stein (2000) and Ehrmann et al. (2001), we assume that

banks are not equally dependent on deposit finance. The impact of deposits on loan supply

12
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depends on the typical bank characteristics X;. bank size, capitalization and liquidity. We
propose to add a novel bank-specific variable, the Lerner index, to measure bank competi-
tion, as we intend to examine whether bank competition influences monetary policy trans-

mission via the bank lending channel.

Dy = Ho — U1 X; (6)

Assuming the loan market clears and applying the above equations, loan supply can be

written as
L=ay+bp—cyMP + ¢, X;MP + dX; + constant (7)

Loan supply depends on the level of economic activity (y), price level (p), monetary policy
stance (MP), individual bank-level characteristics (X;) and the interaction of the last
two (X;MP). In this framework a significant coefficient c; would imply the existence of a
bank lending channel, i.e. that monetary policy affects bank loan supply.

Our empirical model is based on (7) and is estimated in first differences.’ Follow-
ing Ehrmann et al. (2003), the basic regression model is

Alog(Lit) = a; + biAlog(L;s—1) +¢;AMP, + d;A GDP, +£Xi 4 + giXit_1AMP; + & (8)

where i=1, ..., N identifies the bank and t=1, ..., T the time period (year), L;; denotes total
loans by bank i at time t to private non-banking sectors, MP denotes the monetary policy
indicator and GDP the real GDP. The bank-specific characteristics are denoted by X;. The
model further includes a bank-specific fixed effect a;.

In the empirical model, the existence of a bank lending channel should be re-
flected in a significant coefficient for the interaction of the bank characteristics with the
monetary policy indicator. The three measures of bank characteristics often used in the lit-
erature are bank size, capitalization and liquidity. Bank size and its capitalization and li-
quidity ratios are factors that may influence a bank's access to and premium on external

finance. High levels of liquidity may also allow a bank to draw on its own liquid funds in-

" The underlying idea is that banks react to a change in the monetary policy indicator by adjusting their new
loans. The level of loans approximates the stock of loans, whereas the flow of new loans can be best ap-
proximated by the first difference.

13
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stead of tapping the market after a monetary tightening. Following Ehrmann et al. (2003),

we define bank characteristics as

1
Size;; = logA;; — FZ-logAit
t 1A
L; 1 1 L;
Liquidity; =—”——Z —Z—“
1 Vit Ay T t(Nt — At

o c 1 1 Cie
Capitalization; = 17T § t(N ZA- )
it teET

2

Market Power = Lerner;; — %Z (%Z Lernerit) €)]

Size is measured as log of total assets. Liquidity is the share of liquid assets in total assets,
as defined by Bankscope. Capitalization is the bank’'s own-capital-to-total assets ratio, and
the Lerner index is as described in the previous sub-section. All these variables are normal-
ized with respect to their sample means. The size variable is normalized with respect to the
sample mean for each period, in order to remove the constantly increasing trend in size.
Normalization implies that the average interaction term is zero, and the coefficients are di-
rectly interpretable as the average monetary policy effects on bank loan supply.

The preceding literature on European economies and emerging countries most of-
ten relies on central bank refinancing /repo rates or short-term money market interest rates
as the indicator of monetary policy stance.® We follow this tradition in using the ECB
overnight interbank rate (EONIA) as our main indicator of ECB monetary policy. The pe-
riod of our study includes the financial crisis, during which changes in the overnight rate
might have played a greater role than variations in the refinancing rate, which we employ
in the robustness checks.

The dynamic equation (8) is typically estimated by the difference GMM method
developed by Arellano and Bond (1991). But in our case the results indicate that the lagged
value of loan growth is not significant, which casts serious doubt on the benefits of using
difference or system GMM. As we use annual, instead of higher frequency data, the result
is not entirely surprising. There certainly can be convincing reasons why lending in the
previous quarter may influence current lending, but it is much harder to find an economic

rationale for why lending last year should influence current lending. As the lagged de-

8 See Ehrmann et al (2003), Gambacorta (2005), Olivero, Li and Yeon (2011b).

14
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pendent variable is not statistically significant and we do not find a strong economic ra-
tionale for including the variable as a regressor, we prefer to estimate equation (10) with-

out the lagged dependent variable in a standard fixed-effect panel regression framework.
AlOg(Ll’t) S al + ClAMPt + dlA GDPt +fiXi,t—1 + giXi,t—lAMPt + £it (10)

where A= one-period change. The bank-specific variables X;; (capitalization, size, liquidity

and market power) are lagged one period to ease concerns about endogeneity.

3 Data

Our analysis is based on annual bank-level balance sheet and income statement data from
BankScope, a financial database maintained by Bureau Van Dijk. The dataset constitutes a
non-balanced panel that covers the time period between 2002 and 2010. In order to prevent
double counting, we only consider unconsolidated data. The banks from the “old” euro
area member countries are included in our sample: Austria, Belgium, Finland, France,
Germany, Greece, Ireland, Italy, Luxembourg, Netherlands, Portugal and Spain. The data-
set consists of over 16,800 bank-year observations for 3,032 commercial, savings and co-
operative banks, as we aim to include a broad representation of banking sectors in each of
the countries.

All the countries in our sample implement the same monetary policy. The mone-
tary policy rate that we use in the estimations is either the euro interbank overnight rate
(EONIA)? or the main refinancing rate of the Eurosystem for robustness checks. Both of
these are calculated as the average for a given year. Figure 1 displays the developments in
these policy rates.

The data together with variables that describe the structure of the banking system
in euro area countries are from the ECB Statistical Data Warehouse. The data on GDP and
inflation are from the World Bank’s World Development Indicators Database.

Descriptive statistics of the main variables used in the estimations are presented in
Table 1. It is noteworthy that the mean Lerner index is 10.8%, which is of the same order

of magnitude as that found in other studies reporting the Lerner value for EU banking in-

% It is a measure of the effective interest rate prevailing in the euro interbank overnight market calculated as a
weighted average of the interest rates on unsecured overnight lending transactions denominated in euro, as
reported by a panel of contributing banks.
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dustries. For instance Carbo et al. (2009) obtain country-level average Lerner indices rang-
ing from 11% to 22%, with a EU mean of 16%, for a sample of banks from 14 EU coun-
tries over the period 1995-2001.

4 Results

This section presents our results for the impact of bank competition on the transmission of
monetary policy via the lending channel. We consider first the main estimations for the en-
tire period of study, and then compare the results for before and during the crisis in order to

analyze the impact of the crisis. Finally we provide some robustness tests.

4.1  Main results

The estimations for the full period are presented in Table 2. Three different specifications
are tested. The first column gives the results for the standard specification for studying the
bank lending channel; we include capitalization, liquidity, size, and terms for their interac-
tions with monetary policy.

In the second column, we add the Lerner index but limit the monetary-policy in-
teraction terms to that with the Lerner index, to analyze its sign. In the third column, we
add the monetary-policy interaction terms for the three standard bank characteristics (capi-
talization, liquidity, and size). Both of the latter two specifications provide evidence on the
impact of bank competition on the bank lending channel. Our main findings are as follows.

First, we find evidence that the effect of monetary policy on loan growth has the
expected negative sign. The coefficient for monetary policy is significant and negative in
all estimations. An increase (decrease) in interest rates leads to a decrease (increase) in
loan growth rate.

Second, the monetary-policy interaction terms for capitalization, liquidity are not
significant, meaning that these bank-specific characteristics do not influence the way bank
lending reacts to monetary-policy changes. As the bank lending channel predicts such dif-
ferent responses of bank lending among banks, our results do not support the existence of a
bank lending channel in the euro area countries during the period of study.

These results are not completely at odds with the previous literature. Focusing on

a period similar to ours (1999-2009), Gambacorta and Marques-Ibanez (2011) obtain simi-
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lar findings in their study of banks from 15 countries (11 euro area countries, Denmark,
Sweden, UK, US). For the older periods, the evidence is mixed. For instance, Altunbas,
Fazylov and Molyneux (2002) find limited support for the bank lending channel and fairly
weak evidence of undercapitalized banks reacting more to changes in monetary policy.

Third, the monetary-policy interaction term for the Lerner index is significantly
positive. This result is observed both when we include and exclude the monetary-policy
interaction terms for the other bank-specific characteristics. so that we do obtain evidence
for the existence of a bank lending channel in the euro area via bank competition. Contrary
to the earlier literature, it is bank competition rather than the traditional bank characteris-
tics (size, liquidity, capitalization) that drives the differences in banks’ responses to mone-
tary policy changes. Our results show that increased market power makes transmission of
monetary policy weaker. In other words, greater bank competition strengthens the trans-
mission of monetary policy.

This result indicates that having less market power makes it more difficult for a
bank to access alternative funding sources. Changes in monetary policy influence the
available funds and are then more directly transmitted to a bank’s loan supply if competi-
tion is fierce. This suggests that greater bank competition makes monetary policy more ef-
fective.

This is of importance when considering the debates concerning the separation of
supervision of banking activities from the conduct of monetary policy and the possibility
of conflicting objectives for the two tasks.

When analyzing the other variables in our estimations, we note that well-
capitalized, highly-liquid and small banks achieve more robust loan growth. The coeffi-
cients of capitalization and liquidity are significant and positive; for size they are signifi-
cant and negative in all the estimations. We further observe that changes in economic ac-

tivity, measured by GDP growth, are positively related to loan growth.

4.2  The effect of the financial crisis

Our period of study includes the recent financial crisis, which has clearly influenced the
effectiveness of traditional monetary policy measures. This major event is also likely to
have influenced banks’ behavior. Due to the uncertain economic outlook, massive non-

standard monetary policy operations and radical changes in asset valuations, bank competi-
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tion is likely to play a less significant role in shaping bank loan supply during episodes of
financial distress. Monetary policy might have become less effective for various reasons,
including the reluctance of banks to increase their lending whatever the monetary policy
decisions (Gambacorta and Marques-Ibanez, 2011). We thus distinguish between two peri-
ods in our estimations: the period before the crisis (2002 to 2006) and during the crisis
(2007—-2010). This allows us to check how the role of bank competition in the bank lending
channel changes over time and over the economic cycle. The estimations are displayed in
Table 3. We note several striking results.

First, the monetary-policy interaction term for the Lerner index is significantly
positive before the crisis but not significant during the crisis. Thus our key finding of a
positive impact of bank competition on the transmission of monetary policy via the bank
lending channel is driven by what happened in the years before the crisis.

Second, the monetary-policy interaction terms for capitalization, liquidity and size
are significant before the crisis but not significant during the crisis. We observe that well-
capitalized, highly liquid and smaller banks were better able to buffer their lending activity
against shocks affecting the availability of funds before the crisis. These results provide
some evidence for the bank lending channel before the crisis, using these bank-specific
characteristics as indicators of the distributional effects of monetary policy. They also
show that the channel was weakened during the crisis.

These findings moderate our conclusion on the absence of a bank lending channel
for the full period, as they provide some evidence of the existence of a bank lending chan-
nel during normal times. Nonetheless, they also support the view that monetary policy has
not been as effective during the crisis as it was before.

Thus, the main conclusion from our estimations comparing the time periods be-
fore and during the crisis is that the bank lending channel was more effective before the
crisis. The impact of monetary policy on loan growth was influenced by the differences
across banks in market power, capitalization, size and liquidity only before the crisis.

This conclusion accords with a finding of Bech, Gambacorta and Kharroubi
(2012) who, based on a dataset of 24 developed countries with data going back to 1960,
find that monetary policy is less effective in a financial crisis. Their paper does not focus
on the effectiveness of the bank lending channel and so has a different perspective than our
work. However, their study provides interesting findings for our analysis of the impact of

the crisis on the effectiveness of monetary policy. Namely, the main conclusion of their
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study is that monetary policy during an economic downturn that is associated with a finan-

cial crisis is less effective than during an economic downturn without such a crisis.

4.3  Robustness tests

We perform alternative estimations to examine whether our findings are robust over an al-
ternative monetary-policy measure, and to our competition measure.

First, we use an alternative indicator for monetary policy: the refinancing rate of
the ECB. As mentioned above, several different interest rates can be used to take account
of monetary policy. Thus we aim to look at whether our results are robust to the indicator
of monetary policy.

Tables 4 and 5 display the results with the refinancing rate as the monetary policy
indicator. We present the results for the full period in Table 4, and the separate periods (be-
fore and during the crisis) in Table 5 since the refinancing rate might have very different
effects over time.

The results covering the full period are similar to those for the overnight rate.
First, we do not obtain any significant coefficients for the monetary-policy interaction
terms for capitalization, liquidity and size. Second, the monetary-policy interaction term
for the Lerner index is significantly positive in all the estimations. Hence we again find
support for greater market power hampering the transmission of monetary policy via the
bank lending channel.

Examining the results for before and during the crisis, we again obtain results that
are similar to the previous ones. The monetary-policy interaction term for the Lerner index
is significantly positive before the crisis but not significant during the crisis. Therefore our
finding that market power plays a role in the transmission of monetary policy is again
driven by the period before the financial crisis. The monetary-policy interaction terms for
capitalization, liquidity and size are significant before the crisis but not significant during
the crisis, except for size. The result for size is different: its estimated coefficient is signifi-
cant and negative before the crisis and significant and positive during the crisis. In other
words, we find some evidence that larger banks are less affected by changes in monetary
policy during the crisis. This could mean that large banks were supported by different

measures during the crisis.
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Second, we use an alternative measure for bank competition in our estimations.
Following the utilization of concentration indices in the literature (e.g. Adams and Amel,
2005; Olivero, Li and Jeon, 2011a), we use bank concentration indicators as natural tools
for robustness checks, despite the limitations of such indices for measuring competition.
Bank concentration is measured by the Herfindahl index for assets and by the share of the
five largest banks in total banking assets. Both measures are computed at the country level,
and the results are displayed in Table 6.

We obtain significant and positive coefficients for the monetary-policy interaction
term for bank concentration in all the estimations. This means that greater bank concentra-
tion hampers the transmission of monetary policy via the bank lending channel. As greater
concentration is associated with less competition, these results corroborate those obtained
with the Lerner index. These results are in line with the findings of Adams and Amel
(2005) and Olivero, Li and Jeon (2011a) on the effects of bank concentration on the bank
lending channel respectively in the US and Asian and Latin American countries.

Thus, our main results are confirmed by the robustness tests, supporting the view
that a hightened bank competition strengthens the transmission of monetary policy via the

bank lending channel.
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5 Conclusion

This paper examines the impact of bank competition on the bank lending channel in the
euro area countries. We find that a higher level of bank competition, measured as smaller
market power, strengthens the transmission of monetary policy via the bank lending chan-
nel. We interpret this result to mean that a higher degree of bank competition reduces the
access to alternative sources of funding and thereby makes banks more responsive to
monetary policy.

The comparison of our results for the periods before and during the crisis shows
that this result is driven by the years before the crisis. During the crisis we do not find any
influence of bank competition on the transmission of monetary policy. Moreover, before
the crisis we observe some evidence in favor of the bank lending channel for the bank-
specific characteristics generally used to take account of differences across banks. Poorly
capitalized banks and less liquid banks have reduced their loan supplies more following a
monetary tightening before the crisis. Overall, we observe that during the crisis the bank
lending channel ceased to be a significant channel of monetary policy transmission.

Our findings lead to two implications. From a policy perspective, the level of
bank competition matters for monetary policy transmission. As transmission is less effec-
tive via less competitive banking systems, monetary authorities have an additional reason
to closely monitor the structure of their banking sector. Our result supports the view that
greater bank competition and effectiveness of monetary policy are not conflicting objec-
tives but are instead complementary.

From an economic perspective, more integration among euro area countries
should contribute to the harmonizing of bank competition levels. As long as substantial
cross-country differences persist, the single monetary policy will have asymmetric effects.
Monetary policy changes can thus have heterogeneous real effects across euro area coun-
tries which may be a cause for concern among monetary policy decision-makers.

The lesson to take form this is that banking integration cannot be considered sepa-
rately but must be treated in combination with euro-area monetary integration. As a conse-
quence, efforts to enhance convergence in bank competition can be considered a funda-

mental step to further improve the monetary policy framework in the euro area.
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Tables and figure

Table 1 Descriptive statistics of the main variables
Whole sample Obs. Mean Median St.dev. Min. Max.
Size 16,857 6.270 6.192 1.388 2.140 13.651
Capitalization 16,857 0.076 0.065 0.045 0.010 0.874
Liquidity 16,857 0.164 0.135 0.124 0 0.884
Lerner index 16,857 0.108 0.098 0.099 —-0.788 0.809
Aln(loans) 16,857 0.042 0.026 0.174 —6.882 3.546
GDP 16,857 1.072 1 2.747 -8 7
Overnight rate 16,857 2.170 2.279 1.238 0.355 3.879
Refinancing rate 16,857 2.329 2.250 1.053 1 4
Before crisis (2002—2006) Obs. Mean Median St.dev. Min. Max.
Size 7,492 6.385 6.285 1.408 2.361 13.651
Capitalization 7,492 0.069 0.059 0.042 0.012 0.774
Liquidity 7,492 0.165 0.131 0.129 0 0.877
Lerner index 7,492 0.113 0.100 0.097 -0.788 0.809
Aln(loans) 7,492 0.033 0.018 0.221 —6.882 3.546
GDP 7,492 1.838 1 1.487 -1 6
Overnight rate 7,492 2.582 2.279 0.659 2.053 3.517
Refinancing rate 7,492 2.545 2.250 0.674 2 35
During crisis (2007—2010) Obs. Mean Median St.dev. Min. Max.
Size 9,365 6.178 6.118 1.366 2.140 11.666
Capitalization 9,365 0.081 0.070 0.047 0.010 0.874
Liquidity 9,365 0.164 0.138 0.119 0.000 0.884
Lerner index 9,365 0.105 0.096 0.100 -0.771 0.722
Aln(loans) 9,365 0.049 0.032 0.125 -1.518 1.940
GDP 9,365 0.459 1 3.312 -8 7
Overnight rate 9,365 1.841 2.486 1.472 0.355 3.879
Refinancing rate 9,365 2.157 2.500 1.252 1 4
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Table 2 Main estimations

Bank lending channel

Bank lending Lerner index with Lerner index and
channel included all interactions
Specification Q 2 3)
— *k — *kk — *k
MP (overnight rate) 0.006 0.006 0.006
[0.002] [0.002] [0.002]
T 1.268*** 1.294*** 1.274%**
Capitalization
[0.352] [0.368] [0.342]
Lo 0.346*** 0.332*** 0.340%**
Liquidity
[0.052] [0.051] [0.051]
Size —0.123*** —0.124*** —0.125***
[0.022] [0.022] [0.022]
MPxcapitalization —0.027 —0.069
[0.065] [0.071]
MPxliquidity 0.009 0.008
[0.014] [0.014]
MPxsize —0.001 —-0.001
[0.001] [0.001]
GDP 0.005*** 0.006*** 0.006***
[0.001] [0.001] [0.001]
Lerner index ~0.021 ~0.017
[0.061] [0.060]
Kk k *kk
MPxLerner index 0.039 0.052
[0.013] [0.018]
0.038*** 0.036*** 0.036***
Constant
[0.002] [0.002] [0.002]
Observations 16,857 16,857 16,857
R-squared 0.077 0.077 0.078
Number of banks 3,032 3,032 3,032

Panel estimations with bank fixed effects. Dependent variable is the loan growth rate. The monetary policy
variable is the difference in overnight interbank rates in the current versus the previous period. The explana-
tory variables are lagged one period. Robust standard errors are in brackets. *, **, *** denote an estimate

significantly different from 0 at the 10%, 5% or 1% level.
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Table 3 Main estimations for period before (2002-2006) and during (2007-2010) the crisis

Before the crisis (2002—-2006)

During the crisis (2007—2010)

Specification (1) (2) (3) D) 2 3)
MP —0.043** —0.037** —0.038** 0.000 -0.001 —0.000
(overnight rate) [0.018] [0.015] [0.017] [0.002] [0.002] [0.002]
Capitalization 0.143 0.288 0.337 1.470% 1.480 1.430
P [0.645] [0.497] [0.511] [0.883] [0.979] [0.889]
Liquidit 0.399%** 0.378*** 0.394%** 0.398*** 0.385%** 0.395%**
quidity [0.104] [0.104] [0.105] [0.057] [0.057] [0.057]
Size —0.253*%**  —Q.257***  —(.250%** = _0306%**  —(0.304***  —(0.305%**
[0.032] [0.031] [0.032] [0.037] [0.039] [0.038]
MPxcapitaliz 0.392* 0.262 0,042 0062
[0.202] [0.230] [0.061] [0.069]
MPxliauidit 0.170%** 0.160%** 0.008 0.007
quicity [0.058] [0.058] [0.013] [0.013]
MPxsize —-0.018** —-0.018** 0.000 0.000
[0.008] [0.008] [0.001] [0.001]
GDP 0.061%** 0.057%** 0.061%** 0.002** 0.002%** 0.002%**
[0.012] [0.011] [0.011] [0.001] [0.001] [0.001]
Lermer index -0.175 -0.165 0.054 0.063
[0.177] [0.175] [0.045] [0.044]
MPxLerner in- 0.247*** 0.167** 0.010 0.024
dex [0.076] [0.082] [0.013] [0.017]
Constant —0.080%**  —0.075***  —0.081*** 0.045%** 0.044%*x 0.044%**
[0.025] [0.023] [0.024] [0.004] [0.005] [0.004]
Observations 7,492 7,492 7,492 9,365 9,365 9,365
R-squared 0.097 0.091 0.100 0.194 0.193 0.195
Number of banks 2,861 2,861 2,861 2,603 2,603 2,603

Specifications from Table 2 estimated for two subperiods. Panel estimations with bank fixed effects. De-
pendent variable is the loan growth rate. The monetary policy variable is the difference in overnight inter-
bank rates in the current versus the previous period. The explanatory variables are lagged one period. Robust
standard errors are in brackets. *, **, *** denote an estimate significantly different from 0 at the 10%, 5% or

1% level.
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Table 4 Robustness check: alternative monetary policy measure (refinancing rate)

Bank lending

Lerner index

Bank lending channel
with Lerner index and

channel included ; :
all interactions
Specification Q) 2 3)
MP (refinancing rate) 0.000 ~0.000 0.000
[0.002] [0.002] [0.002]
* Kk *k*k *Kkk
Capitalization 1.267 1.297 1.282
[0.356] [0.368] [0.346]
L 0.344%** 0.329*** 0.337***
Liquidity
[0.051] [0.051] [0.051]
. —0.122*** —0.123*** —0.124***
Size
[0.022] [0.021] [0.022]
MPxcapitalization ~0.025 ~0.072
[0.073] [0.080]
MPxliquidity 0013 0.012
[0.015] [0.015]
MPxsize —0.000 —0.000
[0.001] [0.001]
*k*k *kxk *kk
GDP 0.003 0.003 0.003
[0.001] [0.001] [0.001]
Lerner index ~0.029 ~0.026
[0.061] [0.060]
MPxLerner index 0.043*** 0.058***
[0.015] [0.020]
0.042*** 0.041*** 0.041***
Constant
[0.002] [0.002] [0.002]
Observations 16,857 16,857 16,857
R-squared 0.076 0.077 0.077
Number of index 3,032 3,032 3,032

Panel estimations with bank fixed effects. Dependent variable is the loan growth rate. The monetary policy
variable is the difference in refinancing rates in the current versus the previous period. The explanatory vari-
ables are lagged one period. Robust standard errors are in brackets. *, **, *** denote an estimate signifi-

cantly different from 0 at the 10%, 5% or 1% level.
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Table 5

before and during the crisis

Robustness check: alternative monetary policy measure (refinancing rate)

Before the crisis (2002—2006)

During the crisis (2007-2010)

1 ) @) 1) ) @)
MP (refinancing —0.044** —0.038** —0.039** 0.001 —-0.001 —0.000
rate
) [0.018] [0.016] [0.017] [0.002] [0.002] [0.002]
S 0.164 0.286 0.356 1.487* 1.480 1.452
Capitalization
[0.643] [0.497] [0.510] [0.896] [0.980] [0.901]
L 0.402*** 0.377*** 0.398*** 0.396*** 0.384*** 0.393***
Liquidity
[0.104] [0.104] [0.105] [0.057] [0.057] [0.057]
Size —0.256*** —0.257*** —0.261*** —0.393***  —0.394***  —(.391***
[0.032] [0.031] [0.032] [0.037] [0.040] [0.038]
* — —
MPxcapitalization 0.383 0.251 0.035 0.060
[0.203] [0.232] [0.070] [0.078]
*k*k **k*k
MPxliguidity 0.172 0.161 0.010 0.009
[0.058] [0.058] [0.015] [0.015]
MPxsize —-0.020 —-0.020 0.002 0.002
[0.009] [0.009] [0.001] [0.001]
GDP 0.061*** 0.057*** 0.062*** 0.002*** 0.002*** 0.002***
[0.012] [0.011] [0.012] [0.001] [0.001] [0.001]
Lerner index -0.174 —-0.164 0.052 0.060
[0.177] [0.175] [0.045] [0.044]
MP*Lerner index 0.254*** 0.171** 0.013 0.028
[0.077] [0.083] [0.015] [0.020]
Constant —0.082*** —0.075*** —0.083*** 0.046*** 0.045*** 0.044***
[0.025] [0.023] [0.024] [0.004] [0.005] [0.004]
Observations 7,492 7,492 7,492 9,365 9,365 9,365
R-squared 0.098 0.091 0.101 0.195 0.193 0.196
Number of index 2,861 2,861 2,861 2,603 2,603 2,603

Panel estimations with bank fixed effects. Dependent variable is the loan growth rate. The monetary policy
variable is the difference in refinancing rates in the current versus the previous period. The explanatory vari-
ables are lagged one period. Robust standard errors are in brackets. *, **, *** denote an estimate signifi-
cantly different from 0 at the 10%, 5% or 1% level.
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Table 6 Robustness check: alternative measures of competition

Competition measure

Herfindahl index

Concentration ratio

Specification 2 3) (2) 3)
. —0.009*** —0.009*** —0.014*** —0.016***
MP (overnight rate) [0.002] [0.003] [0.004] [0.004]
Caitalization 1.260*** 1.252%** 1.243*** 1.232%**
P [0.367] [0.350] [0.369] [0.350]
Liquidit 0.340%** 0.343*** 0.337*** 0.339***
quidity [0.052] [0.052] [0.052] [0.053]
Size —0.124*** —0.124*** —0.124*** —0.125***
[0.022] [0.022] [0.022] [0.022]
Competition measure 1.311%*** 1.266*** 0.003*** 0.002***
P [0.460] [0.480] [0.001] [0.001]
e —-0.030 —-0.041
*,
MP*capitalization [0.066] [0.068]
L 0.004 0.002
*
MP*liquidity [0.014] [0.014]
. -0.001 -0.002
*
MP*size [0.001] [0.001]
MP*competition 0.106** 0.123** 0.0003*** 0.0004***
P [0.054] [0.053] [0.000] [0.000]
GDP 0.005*** 0.005%*** 0.005*** 0.005***
[0.001] [0.001] [0.001] [0.001]
Constant 0.001 0.002 —0.033 —0.029
[0.014] [0.014] [0.024] [0.026]
Observations 16,857 16,857 16,857 16,857
R-squared 0.078 0.078 0.078 0.078
Number of banks 3,032 3,032 3,032 3,032

Panel estimations with bank fixed effects. Dependent variable is the loan growth rate. The monetary policy
variable is the difference in overnight interbank rates in the current versus the previous period. Competition
measure is either Herfindahl index or concentration ratio accounting for the share of the five largest banks in
the banking system assets in each country. The explanatory variables are lagged one period. Specifications
(2) and (3) introduced in Table 2 are estimated. Robust standard errors are in brackets. *, **, *** denote an

estimate significantly different from 0 at the 10%, 5% or 1% level.
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Figure 1 Monetary policy rates (main refinancing rate and overnight rate)
during the period 2002-2010
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