Matgorzata Olszak*, Mateusz Pipien**, Sylwia Roszkowska***

DO FINANCIAL SECTOR STRUCTURE AND
DEVELOPMENT MATTER FOR THE EFFECT OF BANK
CAPITAL ON LENDING IN LARGE EU BANKS?

Introduction

The magnitude of the effect of changes in bank capital on the extension of bank
credit has been one of the most important questions of the crisis, due to the role that
banks play in the economy. In the European Union (EU) context, with bank-oriented
financial systems, bank capital may be even more salient, as capital losses may result
in reduced lending and therefore be a hindrance to real economy investment activ-
ity and thus economic growth. As implementation of more restrictive Basel III cap-
ital standards in the EU is accelerating, due to the formal acceptance of its rules into
a directive' and a regulation® in 2013 and due to relatively scant evidence on the role
of bank capital in lending activity in the EU, it seems vital to answer the question
what the impact of capital ratios on the EU banks’ lending is.

As previous cross-country studies suggest that the procyclicality of bank capi-
tal regulation is alleviated by more stringent bank regulations and supervision,’ we
ask whether additional country specific factors influence the size of the effect of the
bank capital ratio on lending during contractions in the EU. We hypothesise that
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in countries with a financial sector structure that is more capital markets oriented
and with a more developed financial sector the impact of capital ratio on loan sup-
ply in contractions is enhanced.

Previous papers concentrate* on the effects of bank capital on lending, both
in expansions and in recessions within a single country or in a limited sample of
countries. They do not take account of the role of the cross country differences for
the association between lending and capital ratios in contractions. Our study makes
two contributions relative to the literature. First, we focus on the impact of financial
sector structure on the effect of bank capital on loan growth in contractions. Sec-
ond, we test the role of financial sector development in the association between loan
growth and the capital ratio in contractions.

To test our hypotheses we apply a two-step GMM robust estimator (Arrelano and
Bond, 1991, Blundell and Bond, 1998) for data spanning 1996-2011 on individual
banks available in the Bankscope database.

The rest of the paper is organised as follows. Section 2 develops our hypotheses.
We describe our sample and research design in Section 3. We discuss results in Sec-
tion 4. Section 5 concludes our work.

1. Hypotheses

Banks facing external financing frictions, such as the Myers and Majluf’® adverse-se-
lection problem, cannot immediately restore equity capital declines, which may result
in reduction of lending and thus have negative consequences for the economy.® Some
authors suggest that this reduction due to insufficient capital is stronger in recession-
ary than in expansionary periods.” Our objective is to test if such an effect exists in the
case of EU countries, especially those which have more market-oriented economies

4 To get access to a detailed literature review see M. Olszak, M. Pipien, I. Kowalska, S. Roszkowska, The
Effects of capital on bank lending ..., op.cit.

5 S. Myers, N. Majluf, Corporate financing and investment decisions when firms have information that
investors do not have, “Journal of Financial Economics” 1984, Vol. 13, pp. 187-221.

6 See e.g. M. Volk, P. Trefalt, Access to Credit as Growth Constraint, “Journal of Banking and Financial
Economics” 2014, Vol. 1(1), pp. 29-29; and S.]. Van den Heuvel, Banking Conditions and the Effects of Mon-
etary Policy: Evidence from U.S. States, Federal Reserve Board, Working Paper, 2011.
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lending channel. Lessons from the crisis, Working Paper Series No. 1335/May 2011, European Central Bank;
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or which have better developed financial sector. The experience of the financial crisis
in 2007 and 2008 showed that countries in which the financial sector plays an impor-
tant role in the economy, are more prone to shocks stemming from financial markets
in generally, and from the banking sector in particular. We ask whether such shocks
may be caused by (probably insufficient) capital ratios which banks keep in such
economies. To resolve this problem we put forward two hypotheses:

H1: In countries which are more capital market-oriented the association between
loan growth and the capital ratio in contractionary periods is strengthened.
H2: The higher the development of financial sector, the more important the bank
capital for loan extension.

2. Data and research methodology

2.1. Data

We use pooled cross-section and time series data of individual banks’ balance
sheet items and profit and loss accounts from 27 EU countries and country-specific
macroeconomic indicators for these countries, over a period from 1996 to 2011.
The balance sheet and profit and loss account data are taken from unconsolidated
financials available in the Bankscope database, whereas the macroeconomic data
were accessed from the EUROSTAT and the IMF web pages. We exclude from our
sample outlier banks by eliminating the extreme bank-specific observations when
a given variable adopts extreme values. Since most of these institutions are located
in Ireland, the number of countries included in the final sample drops to 26. Based
on this selection strategy, the number of banks included in our sample is 2523 (27359
observations and 26 countries).

To explore the relation between the sensitivity of loan growth to the capital ratio
in contractions and the financial structure (FINSTR) we apply the aggregated indi-
cator constructed by Beck and Levine® which is the first principal component of two
variables that measure the comparative activity and size of markets and banks. Each
of the underlying variables is constructed in such a way that higher values indicate
more market-based financial systems. The first variable equals the log of the ratio of

8 T.Beck, R. Levine, Industry growth and capital allocation: does having a market- or bank-based system
matter?, “Journal of Financial Economics” 2002, Vol. 64, pp. 147-180.
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value traded (equal to the value of stock transactions as a share of national output)
to bank credit (which equals the claims of the banking sector on the private sector
as a share of GDP). The second variable equals the log of the ratio of market capital-
isation to bank credit. Following Beck and Levine® we define market capitalisation
as the value of listed shares divided by GDP, and it is our measure of the size of stock
markets relative to the economy. We use data for FINSTR averaged over the period
of 1996-2010. We take all values, i.e. value traded, bank credit and market capitali-
sation from Beck et al.'’ database updated for the current data. The computed prin-
cipal component ranges from - 2.41 (in Slovenia) to 2.45 (in Sweden) and the higher
its value, the more important the capital market in the economy.

We follow Beck and Levine'! and use Finance-Aggregate (FINDEV), which equals
the first principal component of the two underlying measures of financial develop-
ment. The first underlying measure is a measure of the overall activity of the finan-
cial intermediaries and markets. It equals the log of the product of private credit (the
value of credits extended by financial intermediaries, both bank and nonbank inter-
mediaries, to the private sector divided by GDP) and value traded (the value of total
shares traded on the stock market exchange divided by GDP). The second underly-
ing measure of financial development is a measure of the overall size of the finan-
cial sector and equals the log of the sum of private credit and market capitalisation.
We aggregate data over the period of 1996-2010. We take all the values, i.e. value
traded, bank credit and market capitalisation from Beck et al.’> database updated for
the current data. The values of the first principal component range between -2.55
(in Romania) and 2.03 (in the United Kingdom), with higher values suggesting
a more developed financial sector.

In our study we focus on the largest banks operating in each of the EU countries.
We define the largest banks as 30% of banks with the largest assets in a given country."?

The empirical models that addressed the question of whether a bank capital
induced credit crunch was hindering the recovery were developed in the early- and
mid-1990s in the US. We follow contemporary adoptions of those models,'* and our
basic model reads as follows:

° T.Beck, R. Levine, Industry growth and capital allocation..., op.cit.

10 T. Beck, B. Demirgii¢-Kunt, R. Levine, Financial Institutions and Markets across Countries and over
Time. Data and Analysis, Policy Research Working Paper 4943/2009, World Bank.

11 T. Beck, R. Levine, Industry growth and capital allocation ..., op.cit.

12 T. Beck, B. Demirgii¢-Kunt, R. Levine, Financial Institutions and Markets across Countries ..., op.cit.

13 For more details see M. Olszak, M. Pipien, I. Kowalska, S. Roszkowska, The effects of capital on bank
lending..., op.cit.

14 See e.g.: .M. Berrospide, R.M. Edge, The effects of bank capital on lending: What do we know? And
what does it mean?, “International Journal of Central Banking” 2010, December issue, pp. 5-54; A. Beatty,
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Figure 1. Indices of financial sector structure (FINSTR) and financial sector
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where:

i — the number of banks;

j - the number of countries;

t — the number of observations for the i-th bank;

ALoan - annual real loan growth rate;

Contraction — dummy equal to one in contractions and 0 otherwise;
CAP - capital ratio, i.e. equity capital divided by total assets;
ContractionxCAP — interaction term between contraction and CAP;

LIQGAP - liquidity gap, calculated as (loans to nonfinancial sector minus deposits
of nonfinancial sector minus interbank deposits)/loans to nonfinancial sector; this

S. Liao, Do delays in expected loss recognition affect banks’ willingness to lend? ..., op cit; M. Carlson, H. Shan,
M. Warusawitharana, Capital ratios and bank lending: A matched bank approach, “Journal of Financial Inter-
mediation” 2013, Vol. 22, pp. 663-687; J. Bridges, D. Gregory, M. Nielsen, S. Pezzini, A. Radia, M. Spal-
tro, The impact of capital requirements on bank lending, Working Paper 2014, No. 486, Bank of England;
C. Labonne, G. Lame, Credit growth and bank capital requirements: binding or not?, Working Paper 2014.



172 Matgorzata Olszak, Mateusz Pipien, Sylwia Roszkowska

variable measures the extent to which bank loans are financed by unstable funding
(i.e. securitisations, etc.);

DEPBANKS - deposits from banks divided by total assets;

ACAP - annual change in capital ratio;

QLP - quality of lending portfolio; it equals loan loss provisions divided by average
loans;

size — logarithm of assets;

AUNEMPL - annual change in unemployment rate.

Annual change in unemployment rate is our measure of demand for loans. The
unemployment rate is included because it not only reflects the business cycle but also
longer term and structural imbalances in economies. We hypothesise that micro-
prudential behaviour of banks is reflected by a positive correlation with unemploy-
ment. One can also expect banks operating in countries with lower unemployment
to meet a higher czlgedit demand as the income may be considered to be more stable."

Elements Zj=11C0untry ; and ﬁuzt:w% U, + &, are a set of country and time
dummy variables, 9 are unobservable bank specific effects that are not constant over
time but vary across banks. Finally, € is a white-noise error term.

We predict a negative coefficient on Contraction, if loan supply declines during
contractions for reasons other than capital and liquidity constraints.'®

If external financing is not frictionless, and banks are concerned that they might
violate regulatory capital requirements, then the coefficient on CAP is expected to be
positive, i.e. banks with higher capital ratio will extend more loans.

To test the impact of financial sector structure and financial sector development,
in particular during contraction periods, we include in equation (1) the indices which
measure financial sector structure and development as well as interaction terms
between each of those indices and ContractionxCAP. We run separate regression
for each of these indices and interaction terms between them and ContractionxCAP.

To identify contractionary periods we refer to the dataset available in a study of
Olszak et al.,'” which was prepared following the approach of Lenart and Pipien.'®

Our econometric model involves explanatory variables that may not be exogenous.
This means that variables are correlated with error terms, both current and lagged.

15 J.A. Bikker, P.A.]. Metzemakers, Bank provisioning behaviour and procyclicality, “Journal of Inter-
national Financial Markets, Institutions and Money” 2005, Vol. 15, pp. 141-157; G. Dell'Ariccia, D. Igan,
L. Laeven, Credit booms and lending standards: Evidence from the subprime mortgage market, “Journal of
Money, Credit and Banking” 2012, Vol. 44(23), pp. 367-384.

16 A. Beatty, S. Liao, op.cit.

17 M. Olszak et al., op.cit.

18 .. Lenart, M. Pipien, Almost periodically correlated time series in business fluctuations analysis, “Acta
Physica Polonica” A 123(3)/2013, pp. 70-86.
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One may also observe heteroskedasticity effects and autocorrelation within individ-
uals. Therefore, we apply an approach that involves instrumental variables. In order
to limit the possible estimation bias, we consider the system of generalised method
of moments (GMM)." This method has a proven track record and seems to be the
best approach to address three relevant econometric issues that are inherent to our
analysis: (1) the presence of unobserved bank specific effects, which is eliminated
by taking first differences of all variables; (2) the inclusion of lags of the dependent
variable needed to capture the dynamic nature of loan growth, which brings about
the autoregressive nature of the data regarding the behaviour of lending; and (3) the
likely endogeneity of the explanatory variables, mentioned above.

We control for the potential endogeneity of CAP, LIQGAP, DEPBANKS, ACAP
and QLP in the two step system GMM estimation procedure by the inclusion of up
to four lags of explanatory variables as instruments. The UNEMPL, as well as coun-
try and time dummy variables are the only variables considered exogenous. As the
consistency of the GMM estimator depends on the validity of the instruments, we
consider two specification tests. The first is the test verifying the hypothesis of absence
of second-order serial correlation in the first difference residuals (AR(2)) and the
absence of first-order serial correlation in the differentiated residuals (AR(1)). In
particular, it is important that in the models applied there is no second-order serial
correlation in error terms. The second test which we apply is the Hansen’s ] statis-
tic for overidentifying restrictions, which tests the overall validity of instrument
tests. When interpreting the p-values of Hansen’s J statistics we follow Roodman’s
warning® that the Hansen test should not be relied upon too faithfully, as it is prone
to instrument proliferation.

3. Empirical results

Results using observations for the whole period of 1996-2011 are shown in Table 1.
To provide an overview of specification, we first estimate equation (1) using a pooled,
time series regression including all large banks in all EU countries for the whole
period. The results give also some evidence in favour of capital crunch hypothesis

19 See R. Blundell, S. Bond, Initial conditions and moment restrictions in dynamic panel data model, “Jour-
nal of Econometrics” 1998, Vol. 87, pp. 115-143.

20 D. Roodman, Practitioners corner: A note on the theme of too many instruments, “Oxford Bulletin of
Economics and Statistics” 2009, Vol. 71, pp. 135-156.
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for large banks, because the association between loan growth rate and capital ratio
is positive and statistically significant.

The results reported in Table 1 show that loan growth is generally lower in coun-
tries with more stock market-oriented financial sector, as the regression coefficient on
FINSTR is negative — but not statistically significant. On the other hand, the impact
of financial development (FINDEV) on loan growth is stronger, around -1,1, but
only marginally significant.

As for the role of financial structure in the effects of capital ratio on lending dur-
ing contractions, we find that the relationship between lending and interaction term
between FINSTR and ContractioxCAP is positive and statistically significant. Sim-
ilarly, the association between loan growth and ContractioxCAPXxFINDEYV is pos-
itive. This gives empirical support to the two hypotheses put forward in our paper.
Therefore, we conclude that both measures of the characteristics of financial sec-
tor seem to increase the procyclical effects of the bank capital ratio on loan growth.

With respect to other variables, we find that liquidity stemming from stable
financing (measured with LIQGAP) plays some role in the case of large banks. Bet-
ter access to retail interbank financing does not affect lending capacity of our sample
of banks. Increases in capital ratios, as expected, lead to decreased loan growth in all
types of banks. Relatively poor quality of loans, as measured by loan loss provisions
over average loans (QLP), tends to be associated with slower loan growth rates. Size
also matters for the lending capacity of banks. On average, banks with larger assets
extend more new loans, as the regression coefficient of size is positive and statisti-
cally significant. Such a result supports the view that big banks should be less prone
to adjusting their credit portfolio in the event of external shocks (such as monetary
policy changes or crises). We also find that loan growth is higher when unemploy-
ment rate is higher. This supports the notion that in the case of large banks, supply
factors are more important for loan growth than demand effects.

Table 1. Empirical results

Variables: Expected All big banks Interaction Interaction

sign p-val p-val p-val

Aloan (-1) +/ - -0.080 0.04 -0.080 0.03 -0.080 0.04
(-2.10) (-2.16) (-2.02)

Aloan (-2) +/ - -0.103 0.17 -0.107 0.15 -0.109 0.15
(-1.38) (-1.44) (-1.45)

Contraction +/ - -1.443 012 -0.169 0.86 -1.832 0.04
(-1.57) (-0.17) (-2.03)

CAP + 0.530 0.01 0.559 0.01 0.466 0.03
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Variables: Expected All big banks Interaction Interaction

sign p-val p-val p-val
(2.72) (2.69) (2.17)

ContractionxCAP + 0.069 0.61 -0.166 0.30 -0.010 0.95
(0.51) (-1.03) (-0.07)

LIQGAP + -0.007 0.23 -0.008 0.21 -0.007 0.26
(-1.20) (-1.25) (-1.12)

DEPBANKS - -0.019 0.80 -0.021 0.78 -0.019 0.80
(-0.25) (-0.28) (-0.26)

ACAP - -1.477 0.05 -1.429 0.05 -1.435 0.05
(-1.99) (-1.95) (-1.94)

aLp - -0.364 0.51 -0.259 0.64 -0.400 0.44
(-0.66) (-0.46) (-0.78)

size + 0.828 0.00 0.807 0.00 0.802 0.00
(3.92) (3.39) (3.90)

AUNEMPL +/- 2.167 0.00 2.032 0.00 2117 0.00
(5.23) (5.02) (5.16)

intercept -11.116 0.01 -11.082 0.02 -9.422 0.05
(-2.51) (-2.27) (-1.97)

FINSTR +/- -0.597 0.39
(-0.86)
ContractionxCAP x FINSTR + 0.292 0.10
(1.63)

FINDEV +/- -1.101 0.13
(-1.51)

ContractionxCAP x FINDEV + 0.200 0.11
(1.59)

AR (1) -1.63 0.10 -1.660 0.10 -1.660 0.10

AR (2) -0.77 0.44 -0.70 0.49 -0.64 0.53

Hansen test p-val 0.00 0.00 0.00
No. of lags (for levels) 4 4 4
No. of banks 657 657 657
No. of observations 6068 6068 6068

Source: Authors’ calculations.

The model is given by equation (1). Results are obtained for banks included
in the category of the biggest banks, i.e. banks which belong to the 30% banks with
the largest assets. The symbols have the following meaning: Aloan - annual loan
growth rate; Contraction - dummy equal to one in contractions and 0 otherwise;
CAP - capital ratio, i.e. equity capital to total assets; ContractionxCAP - interaction



176 Matgorzata Olszak, Mateusz Pipien, Sylwia Roszkowska

between contraction and capital ratio (CAP); ACAP - annual change in capital ratio;
DEPBANKS - deposits from banks to total assets; LIQGAP - loans less total cus-
tomer deposits less deposits from banks divided by loans; size — logarithm of total
assets; QLP — loan loss provisions divided by average loans; AUNEMPL - change
in annual unemployment rate. FINSTR is financial sector structure index. FINDEV
is the index measuring the financial sector development. Coefficients for the coun-
try and time dummies are not reported. The models have been estimated using the
GMM estimator with robust standard errors. The p-val denotes significance levels.
T-statistics are given in brackets. Data range: 1996-2011.

Conclusions

In this paper we investigate the extent to which country specific environment
proxied with financial sector structure and development affect the relationship
between loan growth rate and the capital ratio of largest EU banks during contrac-
tionary periods.

The results of our study show that the role of capital ratio for loan growth is
stronger than previous literature has found for other countries, in particular for the
U.S. In the full sample of large banks the role of capital ratio on loan growth in con-
tractions is relatively weak. However, if we take into account the differences in finan-
cial sector structure and development between EU countries, we find that the effect of
capital ratio on lending is positive and statistically significant. Therefore, our results
suggest that capital ratios are an important determinant of lending in the large EU
banks in those countries which have a financial sector with greater dominance of
stock markets or with a better developed financial sector.

Our results support the view that economies with both better developed financial
sector and more capital market-oriented financial sector are more prone to procyclical
impact of capital standards, as the impact of capital ratio on lending is strengthened
in those countries which exhibit greater financial sector development and greater
reliance to stock market financing.
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Do Financial Sector Structure and Development Matter for the Effect
of Bank Capital on Lending in Large EU Banks?

The paper aims at finding out what is the impact of bank capital ratios on loan
supply in the EU and what factors explain the potential diversity of this impact.
Applying the Blundell and Bond (1998) two step GMM estimator, we find that in the
full sample of large banks the role of capital ratio on loan growth in contractions
is relatively weak. However, if we take into account the differences in financial
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sector structure and development between EU countries, we find that the effect
of capital ratio on lending is positive and statistically significant. Therefore, our
results suggest that capital ratios are an important determinant of lending in the
large EU banks in those countries where financial sector is more dominated by
stock markets of is better developed. Thus, our results provide support for the
view that more financially developed economies are prone to greater procyclical
impact of capital ratios on lending of banks.

Keywords: loan supply, capital ratio, financial sector structure, financial sector
development, procyclicality

Est-ce que la structure du secteur financier et son développement sont-
ils importants pour I'effet de capital de la banque sur les préts dans les
grandes banques de I'UE?

Le document vise a découvrir quel est l'impact des ratios de fonds propres des
banques sur l'offre de crédit dans I'UE et quels facteurs expliquent la diversité
potentielle de cet impact. Grace a I'application de I'estimateur GMM de Blundell
et Bond (1998), nous constatons que, dans I'échantillon de grandes banques le role
du ratio de capital sur la croissance des préts dans contractions est relativement
faible. Cependant, si nous prenons en compte les différences dans la structure du
secteur financier et dans le développement entre les pays de 'UE, nous constatons
que l'effet de ratio de capital sur les préts est positif et statistiquement significatif.
Par conséquent, nos résultats suggerent que les ratios de fonds propres sont un
déterminant important de préter dans les grandes banques de l'UE dans les pays
ou le secteur financier est plus dominé par les marchés boursiers et est mieux
développé. Ainsi, nous observons que les économies plus développées financiére-
ment sont sujettes a un plus grand impact procyclique des ratios de fonds propres
sur les préts des banques.

Mots-clés: l'approvisionnement de prét, le ratio de capital, la structure du secteur
financier, le développement du secteur financier, la procyclicité
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WmeeT nn 3HaYeHue ypoBeHb pa3BUTUA N CTPYKTYpa GUHAHCOBOTO
CeKTopa ANA BAMAHUA NoKa3aTeneil Kanutana Ha KpeauToBaHue
B KpynHbiX 6aHkax EC?

Llenp cTaThby ONpeeUThb BIMSHME TIOKa3aTenell KanuTaaa 0aHKOB Ha Ipefi-
noxxenue kpegura B EC 1 ykazarb kakye pakTOpbl OObACHAIOT IOTEHIIATbHOE
pasHooOpasue 3Toro BosjericTeus. [Ipumenss npouenypy bnanpenna-bonna
(1998), HaxoAVM, YTO B ITOTTHOJ BBIOOPKE KPYITHBIX OaHKOB BIIVHIIE IIOKa3aTeNel
KaIl)TaJla Ha POCT KPEeJUTOBAHNA BO BpeMA S3KOHOMIYECKOTO CIIaJia AB/IAETCA
OTHOCUTENbHO c1abbIM. TeM He MeHee, eC/Ty TPUHATH BO BHUMAaHMe Pas3Indus
B CTPYKTYype U pasBuTUM GUHAHCOBOTO ceKTopa Mexxay crpanamu EC, BugHO,
YTO B/IMAHME [TIOKa3aTesel KaluTanaa Ha KpeJUTOBAHNE AB/IAETCA IONMOXKUTE b-
HBIM U CTAQTVCTMYECKV 3HAYMMBIM. TakM 00pa3oM, pe3y/ibTaThl II0Ka3bIBAIOT,
9T0 KO3(PDUIMEHTHI JOCTATOYHOCTU KaIlUTasIa IBJISIOTCSA BaXKHBIM (PaKTOPOM,
OIpefie/IAI0IIM ITpe/IoXKeHNe KpeAWTa, B OTHOLIEHN Y KPYTIHBIX 6aHKkoB EC B Tex
CTpaHaX, Iie PMHAHCOBBIN CEKTOP XOPOIIO pa3BuT. [loydeHHbIe pe3yIbTaThl
IIOATBEP>KAAIOT, YTO CTPAHBI C JTy4llle pasBUTBHIMM (PMHAHCOBBIMYU PbIHKAMU
Oosblile MTOfIBEpraloTCs NPOLVKINYECKOMY BIVSHIIO IIOKa3aTesell KamyTana
Ha IIpeJ/IOKEHE KpeauTa.

KiroueBble c1oBa: mpefjioskeHne KpeauTa, KoapGuIineHT KannTaa, CTPyKTypa
(b1HAHCOBOTO CEKTOPA, YPOBEHD PAa3BUTHSA PMHAHCOBOTO CEKTOPA, IIPOLIVKIITIYHOCTD



