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Abstract: In this paper we aim to find out whether bank spiéation and bank
capitalization affect the relationship between lsarowth and capital ratio, both
in expansions and in contractions. We hypothes$iaethe impact of bank capital
on lending is relatively strong in cooperative barsnd savings banks. We also
expect that this effect is nonlinear, and is stremig “low” capital banks than in
“high” capital banks. In order to test our hypothess we apply the two-step GMM
robust estimator for data spanning the years 198332 on individual banks
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available in the Bankscope database. Our analys@as that lending of poorly
capitalized banks is more affected by capital rdiian lending of well-capitalized
banks. Loans growth of cooperative and savings $@knore capital constrained
than lending of commercial banks. Capital mattensthe lending activity in con-
tractions only in the case of savings and “low” dabbanks.

Introduction

The size of the effect of changes in bank capitathee extension of bank
credit has been one of the most important questibtise crisis, due to the
role that banks play in the economy. In the aftéhntd the 2007/8 finan-
cial turmoil, Basel Committee proposed significeahanges to previously
accepted capital standards. The set of new ruleddan named Basel Ill.
It covers substantial increases in regulatory ehpittios and in the quality
of bank capital (BIS, FSB & IMF, 2011; BIS, 2010012). These new
standards are now being implemented in EU, duenmdl acceptance of
its rules in directivel and in regulation2 in 20¥& the EU market is
a definitely more banking sector oriented econorys important to ex-
tend our knowledge on the importance of bank chfmtebank lending.
Although the magnitude of the effect of bank cdpitabank lending in
the 2007 financial crisis seemed to be a very statjgestion for practition-
ers and researchers, few recent estimates of tlaist exist. Those esti-
mates are usually focused on the US banks (Beattya&, 2011; Berrospi-
de & Edge, 2010; Carlsost al, 2013). Some papers investigate a sample
of both EU and US banks (Gambacorta & Marquez-lbaR611). Several
papers focus on selected single countries in thgee¢) UK: Mora & Lo-
gan, 2011; Bridgest. al, 2014; France: Labonne & Lame, 2014). The
main message from these studies is that bank tajw&s indeed affect
bank lending, though this impact is diversifiech d recent study Olszak,
et. al (2014b) focus on large EU banks, and test whdthiediversity may
be attributed to income smoothing, procyclicalifyl@an loss provisions,
regulations and supervision. They find that loarswgh of banks that have
more procyclical loan loss provisions and that @b @ngage in income
smoothing is more sensitive to capital ratios. Thisp find that more re-

! See DIRECTIVE 2013/36/EU OF THE EUROPEAN PARLIAMEMND OF THE
COUNCIL of 26 June 2013 on access to the activityredit institutions and the prudential
supervision of credit institutions and investmeann$§, amending Directive 2002/87/EC and
repealing Directives 2006/48/EC and 2006/49/EC1({B).

2 REGULATION (EU) No 575/2013 OF THE EUROPEAN PARAMENT AND OF
THE COUNCIL of 26 June 2013 on prudential requirataefor credit institutions and
investment firms and amending Regulation (EU) N8/8@12 (L 176).
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strictive regulations and more stringent officialpervision reduce the
magnitude of the effect of capital ratio on bankdieég during economic
downturns.

Our study makes contribution to the literature wo tareas. The first
consists in looking at the potential diversity akaciation between loans
growth and capital ratio in banks differing in thepecialization. The other
is related to nonlinear effects of capital ratioslending, which was tested
for the US banks (see Carlsenal, 2013), but not in the EU context. In
this area, we ask whether the level of capitabratia bank is important for
the effects of bank capital on lending activitydamhat the strength of this
relation is.

To test our hypotheses, we apply the two-step GMbust estimator
(Blundell & Bond, 1998) for data spanning the yed896—2011 on indi-
vidual banks available in the Bankscope database

The rest of the paper is organized as follows.i&e& develops our hy-
potheses. In Section 3 we describe our sample esearch design. We
discuss the results and supplemental analysesciioBel. Section 5 con-
cludes our work.

Hypotheses Development

The role of bank specialization for procyclicalidy bank capital has not
been formally tested thus fasome evidence in this respect, however, can
be found in a study of Gambacorta & Mistrulli (2004ho analyzed the
impact of bank capital on lending of cooperativanksaand commercial
banks. They suggest that bank capital channel raastrbnger for coopera-
tive banks because of two features of those baadtsl/ity. The first, is the
fact that cooperative banks’ balance sheets comtdarger percentage of
long-term loans (which means that the balance shestrity transfor-
mation gap is larger, exposing them to greaterésteate risk), while their
bonds issues are lower. The second explanatiothhéogreater effect of the
bank capital channel for these banks could be dhal lactivity of these
banks and thus little use of derivatives to shielelmaturity transformation
gap. With those characteristics, cooperative bdeles a higher cost when
the interest rates are raised, and obtain a highierin the opposite case.
However, it is also possible that the close refefiops of cooperative
banks with their stakeholders (e.g. cooperativesnbegs), makes them

3 Specialization is an important determinant of gaticality of loan loss provisions (see
Olszaket al,2014a and 2016).
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more resilient to the business cycle fluctuatidnseffect, they will lend to
their borrowers irrespective of macroeconomic cbods. In contrast,
commercial banks may be more responsive to extdmahcing condi-
tions, and therefore may be susceptible to busiogde fluctuations in the
lending activity. In particular, in the case of aoercial banks, the associa-
tion between loans growth and capital ratio in cacttons may be positive,
implying that they are constrained by capital.

Following the above, we hypothesize that:

H1. Commercial banks lending is less affected Ipitabratios than coop-
erative banks lending.

The only sample of banks for which the effect oflbaapital on lend-
ing has not been empirically tested thus far iss#ngs banks category.
The specific feature of their activity is depositlection and loan extension
to customers — which resembles the business mddmloperative banks,
especially due to the potentially large maturigngformation gap in these
banks. Consequently, in the same line as cooperhtinks, savings banks
may be prone to interest rate risk, and thus tleeiding could be strongly
related to capital ratios. But unlike cooperativenks, the customers of
savings banks do not have so close ties with tim.ddoreover, savings
banks are not operating on local markets. Theretbey may respond to
economic contractions by reducing their lendingd Airis possible that the
association between capital and lending in coriblastwill be positive.

As for the role of the level of capital ratio fdret effects of the capital
ratio on loans growth there are at least two pésslplanations. On the
one hand, Peydré (2010) suggests that due to thelation between banks
and poor quality borrowers on the cross-sectionkgavith lower capital
may lend more on average to firms with higher riskcontractions or dur-
ing crisis times financially weaker borrowers, (ecpmpanies with low
level of internal finance) may need more bank foiag, and thus increase
the demand for credit. If these borrowers are netchith poorly capital-
ized banks, then at the bank level the associsiween capital and lend-
ing would be weak or counterintuitive, as these keedanks are facing
higher credit demand. However, as Peydré suggtsss,does not mean
that bank capital is not crucial, it only showstttiee analysis of the role of
capital at the bank and borrower level may yielsbd estimates.

On the other hand, in the theoretical setting, Weie (2008) shows that
banks seek to keep some precautionary level ofatapat serves them as
a smoothing mechanism to avert disruptions in thgply of credit when
the small shocks occur. Therefore, the questiomhisther the association
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between capital ratios and loans growth is largeemthe capital buffér
— i.e. the difference between the actual bank abgitd the minimum capi-
tal (e.g capital adequacy ratio or internal capigjuirement) is small, and
whether the relationship is weak when the buffdrigs.

Some previous empirical evidence suggests that wnertapital ratio
of a bank is closer to its minimum requirement tkiem bank tends to re-
duce its lending (Gambacorta & Mistrulli, 2004; K& & Opiela, 2006;
Carslonet al, 2013). Gambacorta and Mistrulli (2004) show thatian
banks with more capital relative to minimum requoieats tend to be less
responsive in their lending extension to negatiemetary policy shock or
cyclical downturn. Kishan and Opiela (2006) invgate the effects of ex-
pansionary and contractionary monetary policy ardileg of low-capital
and high-capital banks and find that monetary polias an asymmetric
impact on lending, depending on whether the bandénigs to either low-
capital or high-capital sample and on the type ohetary policy applied.
Their results show that the low-capital banks aheeesely affected by con-
tractionary policy, but expansionary policy is raftective in stimulating
the loans growth of low-capital banks.

In a recent paper, Carlsem al. (2013) test the hypothesis that the asso-
ciation between capital ratios and loans growtmaslinear. To analyze
this explanation, they interact capital ratio witiree indicator variables:
“low” capital, “medium” capital and “high” capitabanks. Their study
provides strong empirical evidence in favor of anlireear effect. While
they find that in general the capital ratio hasoaifive relationship with
loans growth, this association is larger and gtadilty significant when the
capital ratio is closer to the regulatory minimuaguirement and becomes
smaller and less significant as capital ratio iases.

Considering the results of previous studies wefpmward our second
hypothesis:

H2: The relationship between capital ratio and Isagrowth of EU banks
is nonlinear.

More specifically, we expect that:

H2.1. The association between capital ratio anchibgrowth of EU banks
is larger when the capital ratio is closer to itsnimum requirement.

4 More on the role of a bank’s capital buffer on tis&-taking and therefore on the lend-
ing activity of the bank can be found in Borio atftl (2012).
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Beatty and Liao (2011) find that effect of the ¢abiratio on loans
growth is strengthened during recessionary pelilodse sample of public-
ly traded US banks. This result is further suppmbrby Carlsonet al
(2013), who found that the effect of capital ratiwsloans growth rates was
stronger in lending contraction relative to lendagansion. This leads us
to our third hypothesis that:

H.3. The association between loans growth and épétal ratio is stronger
in economic contraction in the case of “low” capitaanks.

Data and Research Method
Data

We use pooled cross-section and time series datadividual banks’ bal-
ance sheet items and profit and loss accounts #érkU countries and
country-specific macroeconomic indicators for thesentries, over a peri-
od from 1996 to 2011. The balance sheet and panfitloss account data
are taken from unconsolidated financials availabléhe Bankscope data-
base, whereas the macroeconomic data were accéesedhe EURO-
STAT and the IMF web pages. We exclude from oungda outlier banks
by eliminating the extreme bank-specific observaiorhen a given varia-
ble adopts extreme values. Since most of thes#uitshs are located in
Ireland, the number of countries included in thealfisample drops to 26.
Based on this selection strategy, the number okdbarcluded in our sam-
ple is 2523 (27359 observations and 26 countries).

Method of Research

The most problematic issue in the measurementeintipact of bank
capital on loan extension is the identificatiorsapply and demand factors,
which affect lending activity. In particular, dugmecessionary periods, not
only credit supply (due to bank capital and ligtydproblems) may de-
crease, but also credit demand of households amd finay decline. This
makes any identification of bank capital effectslending in downturns
difficult.

Several approaches have been used in the literatuke account of
both supply side and demand side determinantsr leading. Theradi-
tional approachis to take into account economic conditions linkedoan
demand such as inflation, gross domestic produst/tlyr or unemployment
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rate (see e.g. Gambacorta & Mistrulli, 2004; Begrids & Edge, 2010;
Beatty & Liao, 2011). Other papers use regionalatimns of bank health
and economic conditions to differentiate betweepp§uand demand ef-
fects (Hancock & Wilcox, 1998).

The second approach consists in the applicatictatd extracted from
the national central banksnding survey¢Blaes, 2011; Del Giovanet al.,
2011, Bassetet al, 2014 and Labonne & Lame, 2014). In this strategy,
researches combine bank-level data with individaaponses to the lend-
ing survey and study the dynamics of credit in Genn(Blaes, 2011),
Italy (Del Giovaneet al, 2011), US (Basseét al, 2014) and French (La-
bonne & Lame, 2014). These studies reveal sigmificantribution of bank
lending surveys in disentangling credit supply $tsdtom demand shocks,
especially during the financial crisis.

The third solution is to usa quasi experiment which requires having
data on banks affected by shock which had not geeerrated by a market
where the bank is operating. Such an approach éas applied by Peek
and Rosengren (1997), who analyzed the effectsapitai shocks on the
lending of the branches and subsidiaries of Japabasks located in the
United States. By focusing on the transmissionhef éffects of the Japa-
nese stock market losses via the actions of Japapesk branches and
subsidiaries in the United States, Peek and Rosengere able to isolate
the credit supply effects of a fall in bank capital a more contemporary
study Mora and Logan (2011) use losses on UK baldesi to non-UK
residents (an external shock) and see how thistaffdending to UK resi-
dents.

The empirical models that addressed the questiomhether a bank-
capital induced credit crunch was hindering th@vecy were developed in
the early- and mid- 1990s in the US (see e.g. Béwa& Lown, 1991;
Hancock & Wilcox, 1994a,b; 1997; 1998; Peek & Ragen, 1995). In our
study we apply contemporary adoptions of those tsoaleilable in sever-
al studies (Berrospide & Edge, 2010; Beatty & L.id011; Carlsoret al,
2013; Labonne & Lame, 2014; Bridges al, 2014 and Olszalt al,
2014b). We apply a reduced form model, includinghbsupply and de-
mand side of the lending market:
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ALoan;; = p1 + p,Contraction + B,CAP;; + p3Contraction = CAP; ; +

Bar 4 BsINTERBANK, + BeACAPy + B QLP, + fosize +

BoAUNEMPL; ¢ + B 21221 Country; + P11 X21506 Tt Vi + &

where:

i — the number of the bank;

j — the number of country;

t—time;

ALoan — real annual loans growth rate;

CAP — capital ratio, i.e. equity capital divided tioyal assets;

DEP/TA — deposits from nonfinancial customers diddy total assets;
INTERBANK — a measure of interbank market activitypquals bank loans ex-
tended to other banks divided by deposits from bank

DEPBANKS — deposits from banks divided by totaletss

ACAP — annual change in capital ratio;

QLP — is quality of lending portfolio; it equalsdi loss provisions divided by
average loans;

size — logarithm of assets;

AUNEMPL — annual change in unemployment rate.

In our research we focus on only one capital nat@asured as the equi-
ty capital divided by total assets. We do not idelwther types of capital
ratios, such as capital adequacy ratio or Tierpitaaratio, due to the large
number of missing data on these ratios in the Baopes database.

The annual change in unemployment rate is our meafuwemand for
loans (Bikker & Metzemakers, 2005; Dell’Aricogd al, 2012).

ElementsY?7, Country; and By, Y2150 T; are a set of country and

time dummy variables} are unobservable bank-specific effects that ate no
constant over time but vary across banks. Finallg, a white-noise error
term.

In Table 1 we present all variables applied in econometric model
with expected impact they have on loans growth. phégict a negative
coefficient on Contraction if loan supply declinggring contractions for
reasons other than capital and liquidity constsa(ias do Beatty & Liao,
2011, p. 7).

To test our first hypothesis, we conduct separeggessions for com-
mercial banks, cooperative banks and savings banks.
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Table 1. Variables description and expected signs in theeesipns

Variable Expected Basic argument
name sign
Aloan

A negative coefficient on Contraction is predict-
ed if loan supply declines during contractions for
Contraction - reasons other than capital and liquidity con-
straints
A positive sign is expected if banks' loans
ContractionxCAP growth is constrained by capital in contractions,
+/- a negative sign is expected otherwise.
+ A positive sign is expected if loans growth is
CAP constrained by capital ratio. That is banks with
higher capital ratio will extend more loans.
Banks which have more stable funding (depos-

DEP/TA + its) relative to loans should be able to extend
loans.

A positive sign is expected if interbank deposits

INTERBANK +/- boost liquidity of a bank, and make lending
easier

To increase capital ratio a bank must either
increase its capital (without changes in risk

ACAP - weighted assets) or decrease risky loans (without
change in capital).
QLP - The higher the share of loan loss provisions in

bank loans the lower the loans growth
Large banks may benefit from too-big-to-fail
+/- position and thus might isolate better adverse

Size shocks (a positive coefficient).

AUNEMPL - Greater the unemployment rate change the lower
is the demand for loans, and thus the loans
growth is reduced

Source: own work.

To test our second hypothesis, we divide our bamicsthree subsam-
ples: low capital, medium capital and high capitdle low capital (hence-
forth low cap_30) bank is a bank that has the ahpitio below 30th per-
centile of the distribution of the banks in thth country. The medium
capital bank (henceforth medium cap_40) is a bhakitas the capital ratio
between the 30th and 70th percentile, and the ¢agital bank (henceforth
high cap_30) has the capital ratio above the 7@titgmtile. In order to
check if the results are robust to different thodds, we additionally run
separate regressions for"20ercentile (high capital), between"2aénd 68
(medium capital) and for above'6percentile (high capital).
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In order to take into account the impact of theitehpatio on loans
growth in contractionary periods we include intéi@ac term between CAP
and Contraction. We expect positive associatiowéen loans growth and
this interaction term only when banks feel capitahstrained in contrac-
tions, and therefore do not increase their lending.

Contraction is one of our key variables. Due toféet that there is no
one dataset including information on business cgslgansions and con-
tractions in all EU countries, we have to resorotm own identification
procedure. In this procedure we follow Lenart & iBp(2013) approach,
and apply dataset available in a study by Olszak €2014b, p. 41).

Our econometric model involves explanatory varighiteat may be en-
dogenous. This means that these variables arelatedewith the error
terms, both current and lagged. Therefore, we applypproach that in-
volves instrumental variables. In order to limié ghossible estimation bias,
we consider the system of generalized method of emben(GMM) devel-
oped by Arellano & Bond (1991), and further develdp by Blundell &
Bond (1998). We control for the potential endoggnef bank specific
variables, i.e. CAP, DEP/TA, INTERBANKACAP and QLP in the two
step system GMM estimation procedure, by the inciusf up to eight lags
of explanatory variables as instruments. M@NEMPL, as well as the
country and the time dummy variables are the omlsiables considered
exogenous. The GMM estimator is efficient and cstesit if the models
are not subject to serial correlation of order amal the instruments are not
proliferated. Therefore we apply the test verifyithg hypothesis of ab-
sence of second-order serial correlation in thst fitifference residuals
(ar2). We also use the Hansen's J statistic feridentifying restrictions,
which tests the overall validity of the instrumenésts (see Roodman,
2009, for more details).

Results

Results using full sample of banks are given itet& We find evidence in
favour of capital ratios impacting loans growth tias association between
loans growth and capital ratio is positive andistiaally significant in the
full sample of banks. Our estimates suggest thpgréentage point increase
in capital ratio results in bank loans growth d@i1P6. If we take account of
bank specialization, we find that cooperative aadrigs banks’ lending is
a little bit more capital constrained by the cdprttio than lending of
commercial banks. This gives some empirical supjgodur first hypothe-
sis (H1).
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Our results, which appear in Table 2 provide streviglence of a non-
linear effect and thus give support to hypothests When capital ratio of
a bank is below the 80 percentile, our estimates suggest that a 1 percen
age point increase in capital ratio raises bankdagowth by 2.34 percent-
age points. When the capital ratio is above tHep&@centile of its distribu-
tion, however, the estimates suggest that capdt#d thas a much more
modest impact on bank lending. In this sample afkbathe association
between loans growth and bank capital ratio is ,0s#ich means that a 1
percentage point increase in capital ratio resnl:62% increase in loans
growth.

As for the impact of bank capital on lending in tantions two types of
banks seem to be capital constrained. The firstionsists of savings
banks. In this sample the impact of the capitabriat positive and statisti-
cally significant, but relatively weak. The oth@ngple includes “low capi-
tal banks, as our results suggest that the effezatal ratio on lending in
contractions is positive and strongest only in tase of “low” capital
banks.

With respect to the other variables, we find tiguitity stemming from
access to stable financing (measured with DEP/Ta%) économically and
statistically significant impact on the lendingiaity of all types of banks.
Having said this, we must stress the fact thatiniqgact of liquidity con-
straints is definitely weaker than the impact gbita ratios, as the regres-
sion coefficients on DEP/TA are definitely loweathcoefficients on CAP.

Relatively poor performance of loans, as measugetbén loss provi-
sions over average loans (QLP), but for saving&faends to be associat-
ed with lower loans growth rates.

Size also matters for the lending capacity of badks average, banks
with larger assets extend more new loans, as tression coefficient on
size is positive and statistically significant. Thetimated effect is the
strongest in the case of “low” capital banks. lis tubsample 1 percentage
increase in the size variable raises the lendin§%y Generally, our find-
ings support the view that big banks should be pesse to adjusting their
credit portfolio in the event of external shocksqs as monetary policy
changes or crises).

We also find that loans growth is higher when theraployment rate is
higher in all types of banks. Such results lendpigoal support to the
view that in the case of most banks, supply facémesmore important for
loans growth than demand effects.
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Conclusions

This paper investigates the existence of crossesedtdifferences in the
response of bank lending to bank capital in the ldth in expansions and
in contractions. Our analysis is conducted sepigréte banks differing in
specialization and levels of capital ratio. We fititht cooperative and
savings banks’ lending is a little bit more capitahstrained by the capital
ratio than lending of commercial banks. We alsw fihat “high” capital
banks can better shield their lending from conioast as well as are less
capital constrained in their credit extension ipansions that “low” capital
banks. The lending of poorly capitalized banks isrenaffected by the
capital ratio than lending of well capitalized bankapital matters for the
lending activity in contractions only in the cask savings and “low”
capital banks.

All in all, these findings indicate that bank capitis a relevant
determinant of lending activity. As we find thahéeng of well capitalized
banks is less affected to changes in capital ratiogive empirical support
to contemporary changes in capital regulations @kified in the Basel llI
standards.
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