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Market Structure and Financial Stability of Banks
in Central and Eastern European Countries:
Does Concentration Matter?

Renata KARKOWSKA* — Matgorzata PAWEOWSKA* *

Abstract

The aim of this paper isto verify the impact of the market structure on financial
stability in the banking sectorsin Central and Eastern European countries, with
particular emphasis on the change in the concentration and the share of foreign
capital in the period 1999 — 2015. Using the methodology of panel regression,
GMM estimator, we examine the implications of banks' concentration on bank
stability of a group of countries from Central and Eastern Europe. Because many
empirical studies have examined the role of market concentration, we complement
our results with findings on the market concentration-bank fragility trade-off.
Employing a concentration ratios (CR5 and HHI) we find that CEE banks are
more fragile within a concentrated environment. Our results also reveal that the
persistence of risk is affected by the level of bank concentration and this effect is
exacerbated mainly during downturns. Finally, the results of this research did
not lead to any definite conclusions as to the role of foreign capital participation
and rather indicate the impact of bank size and concentration on bank stability.

Keywords: banking, concentration, foreign capital, stability, Central and Eastern
European countries
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Introduction

Since the late 1990s, banking sectors in Central and Eastern European coun-
tries are characterized by a significant share of foreign capital and a high level
of concentration (see Figures 1 and 2 in Statistical Appendix). This may enhance
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the competitiveness of financial institutions amg@irage them to make riskier
investment, making them more fragile. Central amgdt&rn European countries
have been playing the role of host countries fokbdrom a number of countries
in Europe. Parent financial institutions were lecatmostly in Western Europe
(Austria, Belgium, Greece, Germany, France, It#he Netherlands, Portugal,
Spain) and in the United States. The inflow of ignecapital was connected
with the privatization process of the banking sectof Central and Eastern
European countries and caused an increase in doaien. The current market
structure of Central and Eastern European coungiasnatural consequence of
the earlier privatization of domestic banks andrdliow of strategic investors to
those banks, and the MandAs (mergers and acquisjtifirocess between parent
banks. An important feature of the banking sectdr€entral and Eastern Eu-
rope (CEE) countries is that banks are relativelglsin comparison to the other
EU banks and have relatively simple traditionalibess models (Pawtowska,
Serwa and Zapzkowski, 2015). Finally, the financial crisis cadsan increase
in systemic risk associated with cross-border libksveen large international
banks and their affiliates in CEE countries. Congedjy stability of the banking
sector is a subject of great interest in bank siigien and among academics,
but is also of interest at a broader macroecondewil.

Therefore in this study, we investigate how thekegstructure, creating by
the level of concentration and the foreign camfééct stability of banking sec-
tor in Central and Eastern European countriesuinstudy we use a sample of
136 banks in 10 CEE countries (Bulgaria, the CRepublic, Estonia, Hungary,
Latvia, Lithuania, Poland, Romania, Slovenia, Ski&g over the period 1999 —
2015. Having in mind that the Central and Eastarroge region includes coun-
tries with different development levels (transitemd developing countries which
have already completed reform changes), we inastipow stability of their
banking sectors may be related to the level of eotration linked to the growth
of international financial groups. In this papdre tdynamic panel regression
model (the generalised method of moments (GMM)) adoss-country estima-
tor was used. The GMM estimator was proposed bylare and Bond (1991)
and generalised by Arellano and Bover (1995) anch@&ll and Bond (1998).
We shed light on the stability-concentration nekysestimating key variables:
risk-taking, the degree of concentration and sb&fereign capital.

Because many empirical studies have examineddtheof market concentra-
tion, we complement our results with findings oe tharket concentration-bank
fragility trade-off. Employing a concentration @i (CR5 and HHI) we find
that CEE banks are more fragile within a conceatranvironment. The major

! The use of a GMM estimator also accounts for essiorrelations between any of the inde-
pendent variables. For a thorough description efvdrious GMM estimators, see Baltagi (2001).
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contribution of this study to the literature is tfiadetermines the relationship
between the market structure and bank stabilityhéperiod 1999 — 2015 in 10
CEE developing countries and also covers the peaftet the global financial
crisis. This research covers sixteen years: poidhé global financial crisis, dur-
ing the global financial crisis and after the ®isi

This study consists of three parts and a summirg. first part is a broad
literature review concerning the link between caricgion and stability. The
second part presents data and empirical modelsthifte part presents the re-
sults of the analysis based on the panel datastiimenary provides an overview
of the empirical results and the conclusions thaimwade.

1. Literature Review and Hypotheses

The theoretical literature on the link between rim@rket structure and stabi-
lity is indecisive about what prudent policies todsbanks would be the best
(Karkowska, 2017; Schaeckjhak and Wolfe, 2006; Vives, 2010). It should be
noted that there is no scientific consensus on lhdndtank concentration leads
to greater or lesser stability in the banking se@tb, Schaeck(ihak and Wolfe,
2006; Schaeck andihak, 2008; Vives, 2010).

There are two main hypotheses in the literatureutbhe relationship be-
tween concentration and stability in banking, whach seemingly contradictory:
concentration-fragility and concentration-stabilitfyhe concentration-fragility
hypothesis predicts that bank mergers cause aeaserin overall systemic risk.
The results obtained by De Nicolo et al. (2004) artide this ‘concentration-
fragility’ hypothesis by presenting empirical evicbe for a positive relationship
between concentration and banking system fragiliyg the Z-score methodo-
logy. In contrast, the concentration-stability hifpesis argues that consolidation
in banking leads to decreases in idiosyncratic h#iand could improve the
overall stability of the financial system. The ‘camtration-stability’ hypothesis
argues that consolidation in banking coincides wittecrease in individual banks’
risk and, consequently, a decrease in systemic(AB&n and Gale, 2004). On
the one hand, low concentration, which may creaghen competition, may
enhance financial stability by pushing unstablekisaout of the market. On the
other hand, competition can encourage banks to gadater risks in order to
become more profitable (Bikker and Leuvenstein, £40Boot and Thakor
(2000) emphasise that large banks tend to imprapéat allocation and make
fewer but higher quality investments which enhatlogir soundness. Keeley
(1990) and Hellman, Murdoch and Stiglitz (2000)usrghat banks with more
market power generate higher profits and have atgrdéuffer to bankruptcy.
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Cetorelli and Peretto (2000) provide empirical evice that that increased con-
centration in the banking sector gives banks th@dpnity to screen the quality
of borrowers. However, Konecny and Céastek (201§)hersize a weak, but statis-
tically significant negative relationship betweewngrship concentration and
performance in all businesses. Finally, a third wegonciles the two strands
of literature by theoretically and empirically demstrating the existence of
a U-shaped relationship between competition akd(Bsrger, Klapper and Turk-
-Ariss, 2009; Liu, Molyneux and Wilson, 2013). Tans up, both theoretical and
empirical literature strands are unclear about dffects of concentration in
banking on stability and systemic risk (Vives, 2016

It should be noted that banking sectors in Ceiatndl Eastern European coun-
tries are characterised by a significant share@i@n capital and a high level of
concentration. The literature concerning foreignksacan be divided into two
groups: concerning industrial and emerging marketisdies focusing on indus-
trialised countries find that foreign owned banlafprm significantly worse
than domestic banks or not differently from donebtnks (see, among others,
DeYoung and Nolle, 1996; Claeys and Vander Ven2@d8; Havrylchyk and
Jurzyk, 2011). As regards foreign banks in traosittountries, foreign owners
brought modern technology, market-oriented decisiaking and competition.
Moreover, Vives (2010) demonstrated that low basrte entry and openness to
international capital in Central and Eastern Euappeountries are positively
correlated with the level of stability. It should hoted that the impact of foreign
banks is unambiguous. On the one hand, the prelgfistancial crisis evidence
suggests that foreign bank participation broughhynbenefits to developing
countries including financial stability (Bonin, Hasand Wachtel, 2005). On the
other hand, the recent global financial crisis hgifis the role of multinational
banks in the transmission of shocks across cogntiieaddition, foreign banks
can be a channel through which shocks in one cpanér transmitted and affect
the supply of credit in another country. Therefdmeign banks can introduce
financial instability (Claessens and Van Horen,201

The question whether concentration influencesilgtabf banks is examined
by a large body of literature and reveals mixedltesalso in emerging markets
(Chen, Harford and Li, 2007; Greenaway, Guarigiiad Yu, 2014, Cuestas,
Lucotte and Reigl, 2017; Lapteacru, 2017). Bankceoitration is important
because it can influence bank managers’ abilitgiversify bank risk. Ozili and
Uadiale (2017) focus on bank concentration in thigeNan banking sector and
find that banks in highly concentrated sectors havegher ROA ratio and net
interest margin while banks with dispersed coneioin have lower return on
assets. Yeyati and Micco (2007) emphasise that fr@n1990s on, Latin American
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banking sectors saw a growth in concentration aréidn penetration that
prompted different implications for financial sthilyi and the activity of domes-
tic banks. They find that increased concentratidmot weaken banking compe-
tition in the region, but foreign penetration diéut can we state the same about
the relationship between concentration and stghilitCEE? Thus, in our study,
we aim to verify the hypothesis: HThe link between the market structure and
stability is much stronger in highly concentratexhking sectors.

Anginer, Demirguc-Kunt and Zhu (2014) find thatater competition (less
concentration) encourages banks to take more dieersisks, making the bank-
ing system less vulnerable to shocks and moreesthbt they study an interna-
tional sample consisting of 1872 banks in 63 coesitirom 1997 to 2009. Also,
Weis, Neumann and Bostandzic (2014) tested the amgfconcentration on
stability and found that bank mergers and greaiacentration cause an increase
in overall systemic risk. Similar results were ab¢al by Uhde and Heimeshoff
(2009) for banks across the EU-25 over the perniochf1997 to 2005. However,
our study also concerns the period of crisis, wisiehstitutes the main contribu-
tion to the literature. Is the relationship simiédter the crisis? How does it look
in developing countries in Europe? According to ropoudential literature,
reduced risk-taking should limit the procyclicalhlbgiour of banks. This argu-
ment leads us to the prediction that: H&e relationship between bank concen-
tration and stability is negative during economiavedowns.

Wu et al. (2017) investigate whether foreign bprdsence affects the risk of
domestic banks in 35 emerging economies locatékimral and Eastern Europe,
Latin America and Asia during the period of 200R044. They adopt the Z-score
indicator as the bank risk measure and the asseisdoby foreign banks as a share
of the banking sector total assets. They find ewdethat the risk of domestic
banks increases with the penetration of foreigrkbam the host economy. This
confirms that there are both bright and dark safake presence of foreign banks
in developing economies. Paleckova (2017) estintegtesfficiency of banks that
belong to the financial conglomerate in the gro@i¥isegrad countries during
the 2009 — 2013 period and don’t confirm that congdrates were more efficient
than their specialized competitors. Haas and H@8&2) document that inter-
national banks that had to refinance long-term delatn illiquid market trans-
mitted these shocks across borders by limitingitenth many emerging Euro-
pean countries that depend on cross-border credit ¥Western European bank-
ing groups. Those authors focus on the 75 largastdfrom high-income coun-
tries, which had a share of over 90% of the crassidr lending market in the
pre-crisis period (2006 — 2007) and in the crigigqa (2008 — 2009). Considering
this, we expectd3: Bank stability is determined by the share oéiign banks.
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2. Research Design and Model Specification

The aim of this paper is to find the relationsbgiween market structure and
stability in Central and Eastern European countrie start our research in
1999 because on 1 January 1999, the third state duropean Monetary Union
(EMU) began and international banks became involaectoss-border mergers
and acquisitions. MandAs were often initiated byefgn owners that merged in-
a-country banking businesses in the aftermath agems of their parent compa-
nies abroad. Furthermore, that period also sawnareased share of foreign
capital in the banking sectors in Central and Eadieiropean countries.

We use the Z-score formula proposed by Fu et2il4, pp. 64 — 77) and
Tabak et al. (2013, pp. 3855 — 3866) as an indalidank stability measure:

ZSCORE,,, = (LEV,, +ROA,) Eq. 1
h 0( ROA,;, )
where
ZLORE,;; — Z-score for individual bank, in countryi, in yeart;
LEV, — capital ratio of bank, in countryi, in yeart;
ROA, — profitability to assets ratio of bamkin countryi, in yeart;
s(ROA,;,) - standard deviation 6tOA of bankn, in countryi, in the period 1999
—2015.

TheZ-score ratio allows us to have a time-varying measurbafk instabil-
ity, which overcomes endogeneity problems.

For robustness check and as the alternative neasurank’s stability, we
use also the bank’s leverage ratio as the dependdable:

E
nit Eq. 2

LEVn,i t = W
Jist

where
E.i; —equity in banln, in countryi, in yeart;
TA,;, — assets of banf in countryi, in yeart;
The general model estimating the stability andkeiastructure nexus is:
ZCORE,;, = fZCORE, ; _, + B,CR5,, + BCREXPROCYCL, , +
+ f,FOREIGNBANK; , + 8. SZE ;, + f,LOANS_TA ; + Eqg. 3
+ BLIQUID _GAP ; + B,REG _CAPITAL, ;, + B,UNEMPLOY,, +¢,

where the dependent variabESCORE,;, denotes theZ-score for individual
bankn, in countryi, in yeart.
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The independent variables in the baseline mo@ehsrfollows:
- CR5,; — bank asset concentration in couritip yeart determined by the

concentration ratio: the share of the five lardesiks’ total assets CR5; also for
robustness check, by the Herfindahl-Hirschman ifdexassets (theum of the
squares of the market share of individual baHkH;;) for each country for
each yeat.

« CRoxPROCYCL, — the impact of concentration on bank stabilityirmiy

economic downturns is determined by the conceatratitio multiplied by a coun-
try crisis dummy. The coefficient of the interactibetween CR5 and the crisis
indicates the presence of the concentration crfigct; a positive coefficient
indicates that bank stability may be constraine@drycentration during the crisis
period, a negative coefficient would imply that kisxg concentration may exert
significant impact on stability during downturns;

« PROCYC], - country crisis dummy (1 = economic downturns, &onomic

growth);
- FOREIGNBANK;, — determined by foreign ownership for couritig year

t, as a percentage of the total banking assetstbdield by foreign banks. A fo-
reign bank is a bank where 50% or more of its share owned by foreigners
(Claessens and Van Horen, 2014);

« SIZE,;; — determined by the logarithm of total bank asdetsindividual

bankn, in countryi, in yeart;

- LOANS_ TA,, —is the loans to total assets ratio, for bank countryi,
in yeart;

- LIQUID _GAP

i: — is the bank loans to deposits ratio, for banik coun-
try i, in yeart;

« REG_ CAPITA|;, — is the bank regulatory capital ratio, for bamkin
countryi, in yeart;

« UNEMPLOY, - determined by the annual rate of unemploymerbim-

try i, in yeart. Finally, we included the random effect;.

Through a dataset that covers 136 European baaksisg the period 1999 —
2015 and the methodology of panel regression, igirizal findings document the
determinants of banking risk-taking. The full rarafebanks come from 10 CEE
developing countries (Bulgaria, the Czech Repulttistonia, Hungary, Latvia,
Lithuania, Poland, Romania, Slovenia, Slovakia).tyeo identify the sensitivity
of the stability risk indicator to a number of merlstructure variables.

2 Concentration ratios: tHebank concentration ratio€RK and Herfindahl-Hirschman indi-
ces (HHI) are often used in structural models @rplg competitive performance in the banking
industry as a result of the market structure (BikR@04, pp. 63 — 64).
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We compute the measure of bank stability usingBhakscope database,
which reports bank balance sheet data. We use sobdated statements since
they are preferred to avoid differences in balasikceets of headquarters and
subsidiaries. Macroeconomic variables are obtaiinech the following data-
bases: OECD Statistics, ECB (Statistical Data Wauel) and the World Bank.
We relate the data to descriptive statistics ofdbkected variables (Table 1 in
Statistical Appendix) and the mean of Z-score fantipular countries (Table 5).

A recent stream of studies estimates the effectompetition and market
power on stability in mature economies, but ouvsurprovided new evidence
on the relationship between concentration andlgali the 10 CEE developing
countries. In our research, we rely on a traditidd@P model assuming that
a more concentrated system leads to lesser coropgftawtowska, 2016).

In our estimations, we used a dynamic panel dad#ysis and the generalised
method of moments (GMM) proposed by Arellano anad@¢1991). This paper
uses a system GMM which was fully developed by Balhand Bond (1998).
Being GMM estimators, the Arellano-Bond estimatodude one- and two-step
variants (Arellano and Bond, 1991; Blundell and 80Mh998). However, using
the two-step GMM estimator may impose a downwand Yoward) bias in
standard errors (t-statistics) due to its depenelemt the estimated residuals.
This may lead to unreliable, asymptotic statistiokrence (Bond, 2002; Bond
and Windmeijer, 2002; Windmeijer, 2005), especiallglata samples with a re-
latively small cross-section dimension (Arellana @&ond, 1991; Blundell and
Bond, 1998). However, the system GMM procedurevaidor a finite-sample
correction to the two-step covariance matrix detiv®y Windmeijer (2005).
Taking into account the above factors, this pajsesiwa two-step robust estima-
tor for the baseline model. Furthermore, we usedrse tests proposed by Arel-
lano and Bond (1991) and Arellano and Bover (198%valuate these assump-
tions. The first one is the Hansen test of oveniifgng restrictions, which tests
the overall strength of the instruments for a twepsestimator (Arellano and
Bond, 1991, Arellano and Bover, 1995; Blundell &ahd, 1998). We then used
the Arellano-Bond tests for AR(1) and AR(2) in fidifferences.

3. Results and Discussions

In order to carry out a quantitative assessmettiefelationship between the
market structure and stability in Central and BasEuropean countries, we pro-
vided panel data estimations. Before we conducelpeegression estimations,
we run a correlation analysis to ensure our dagdrae from severe multicolli-
nearity issue. Table 2 in Statistical Appendix préas correlation coefficients
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between key selected variables. The correlatiorfficants are estimated for

a sample of 136 banks across 10 countries fronr&emid Eastern Europe in the
period 1999 — 2015. ZSCORE is negatively correlatétl bank concentration

and foreign ownership. Table 3 presents the regilthree regressions using
a two-step robust GMM estimator. For each of tharedions, we also reported
the Hansen test results at the bottom of the tablevell as the Arellano-Bond
tests (AR(1) and AR(2)). The model seemed to f& pganel data reasonably
well, as the Hansen-test showed no evidence ofideatifying restrictions.

There are both bright and dark sides of the presehforeign banks in Central
and Eastern European countries. Despite serviagsatid source of liquidity and
financing in local markets, foreign banks penatratmay lead to an increase in
domestic banks’ risk, suggesting likely higher cetitpon and trade-off between
stability and credit quantity. Hence, we could estéitat a country that liberalises
its banking market for foreign institutions movesan environment of higher
competition, which is an incentive to take more iiis order to maintain stable
profits. Banking sectors in Central and Easterrogean countries are character-
ised by a high share of foreign banks and high eaination in terms of assets (see
Figure 1 in Statistical Appendix). Consolidationtive Central and Eastern Euro-
pean countries’ banking sectors led to changesintentration measured with
CRS ratios. The increase in concentration ratios emhanced by mergers and
acquisitions conducted by large banks. Howeverp#r&king sectors within Cen-
tral and Eastern European countries are not homeogesn e.g. the Polish banking
sector is characterised by a relatively low leetancentration and a low level of
foreign capital, while in Estonia and Lithuaniatbodtios are very high.

Therefore, to prove Hypothesi$l: The link between the market structure
and stability is much stronger in highly concentéctbanking sectorswve split
our sample into several groups and estimated fiedets: (1) Model 1 — the full
sample, (2) Model 2 with CR5 > 60, (3) Model 3 wEtR5 > 70, (4) Model 4
with CR5 > 80, (5) Model 5 with CR5 > 90.

In order to investigate the relationship betweankbstability (measured via
the Z-score) and bank concentration (measured R 1@tio), we first employed
the GMM model for the full sample of data (Model I the next steps, we
estimated four Models (2) — (5) as to whether tlabikty-concentration link is
changed when CR5 increased by 10% (Model 2 with €R&®, (3) Model 3
with CR5 > 70, (4) Model 4 with CR5 > 80, (5) ModeWwith CR5 > 90).

In Table 3 in Appendix A, a negative and significaoefficient (,) was
found for bank asset concentration. It means tbatentration — measured in

terms of the share of the five largest banks’ takdets (CR5) — had a negative
and significant influence on stability in 10 CEBuotries. Meanwhile, it is noted
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significant only for economic downturns when wewltthe interactions between
concentration ratio and economic downturns muégbliby a country crisis
dummy (CR5*PROCYCL). The interaction is negativaidg an economic de-
cline and stronger for models with higher CR5 ratioall the regressions, we
find that bank concentration is negatively relat@dank stability, meaning that:
when concentration is low (Model 2), instabilitylisver (—0.007), and on other
hand, when concentration is high (Model 5), indilghis stronger (-0.012). This
result may confirm that concentration is importéott financial stability. This
also implies that an increase in the concentratidranking sector in CEE coun-
tries will increase the instability of commerciartks and raise the systemic risk.
As when the system is dominated by a few large ®atiie failure of a single
bank might constitute a systemic event and leaal fice sale. Our results can’t
support the market structure and the efficient tiypses, which emphasize a po-
sitive relationship between bank concentration padformance (Almeida and
Divino, 2015; Saona, 2011), however the findingavsthat after long periods of
mergers and acquisitions of CEE financial systdmasjcally by foreign banks
might arise some problems in the evolution of thaking system in the region.
Such processes demonstrated in a large concentiatibanks and further evi-
denced in the increase of the size of the banksypieal for developing coun-
tries. This result is consistent with the finding $aona (2016), which show
evidence of several major relationships involvimk concentration and profita-
bility in seven Latin American countries from 19862012. Another interesting
finding is that for the all model (1 — 5), we fiath almost negative relationship
between a bank’s size (SIZE) and its Z-score (0798 in Model 1 and —1.309
in Model 5, respectively). This finding indicatdsat a bank’s optimal stability
ratio is a negative function of its size. Intuiliv¢his results make sense, that the
larger is bank the more concentrated is bankingesysnd the lower expected
stability. These findings support our two hypotlegell) that the link between
the market structure and stability is much strorigdrighly concentrated bank-
ing sectors, and (H2) the relationship between lwamcentration and stability is
negative during economic slowdowns.

In the analysis, we also added foreign ownership percentage of the total
banking assets that are held by foreign banks (HGRBANK). The results in
all models show an insignificant influence of fgmibanks on bank stability.
Thus we have to reject hypothesis H3, that bankilgiais determined by the
share of foreign banks. It should be noted thahénliterature the impact of for-
eign banks is unambiguous and the a further relsesirould focus on different
measure of foreign banks (see Claessens, Demirgunt-&d Huizinga, 2001
Claessens and Van Horen, 201L4vine, 2003; Unite and Sullivan, 2003).
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Furthermore, an additional alternative measurnahcial development used
in this work measured in terms of the loans togteate sector as a percentage
of the total assets (LOAN_TA) had a positive anghgicant impact on the
Z-score. It means that intermediation (i.e., grebtans in total assets) has a po-
sitive impact on financial stability in CEE.

This finding supports the hypothesis that the tgreavailability of credit to
the real sector in the economy is linked to higt@mnpetition and more devel-
oped banking sectors. Finally, in all Models (1(b}; the bank’s regulatory capi-
tal ratio (REG_ CAPITAL) positively and significantly influenced the Z-seo
This result may confirm that capitalisation of mdual banks is very important
for financial stability.

3.1. Robustness Checks

This section describes some robustness tests veegaformed. Firstly, we
have computed leverage as a second measure tli@di&hancial stability to
determine the robustness chetlEV .. (based on equation 2). Leverage is a key

n,it
financial indicator of banking risk (DeYoung and |&ud, 2001; Lorenzoni,
2007; Stein, 2010; Clichici and Moag, 2019). TherefBasel Il attributes the
Global Financial Crisis to the build-up of excessigverage. Secondly, we have
used different approaches to measure concentrasorlerfindahl-Hirschman
Index: HHI;;.

Table 4 in Statistical Appendix presents the tssaf regressions using the
GMM estimator when we use the bank’s leverage r@ti€/) as the dependent
variable in equation (3). A negative and significaaefficient (5,) was found

for bank asset concentration during economic domastin models (1) — (4).

This result may confirm that bank concentratiomégatively related to bank
stability. We also find in all estimations a negatrelationship between concen-
tration and bank stability when we used the HHIleixds an alternative proxy
for the bank concentration measure.

The above results gave a positive verificatiomygfothesesH1 andH2, and
rejection of hypothesisl3. However, the results of this research did not kead
any definite conclusions as to the role of foreigpital participation; the results
showed rather an impact of banking concentratiofirancial stability of CEE
banks. Our results are consistent with result gteacru (2017) who find that
banking market concentration tends to make bargkseriin CEE banking sec-
tors in the period 1995 — 2003. Furthermore, simitalLapteacru (2017) we
complement our results with findings on the madatcentration-bank fragility
trade-off.
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Conclusions

This paper contributes to the literature by arniatyiow concentration and
foreign capital in the banking sector in Centradl &astern European countries
affect bank stability in the period 1999 — 2015.isTtesearch covers sixteen
years: prior to the global financial crisis, duritige global financial crisis and
after the crisis; the ZSCORE ratio is used as #eddent variable to proxy for
bank stability; the CRS5 ratio is used as bank cotraéon, and a percentage of
the total banking assets that are held by foreagkb as foreign ownership.

This paper finds that bank concentration affectkbstability in commercial
banks in Central and Eastern Europe. An importésmhent of our analysis is
also that economic crisis affected the relationdigfween stability and concen-
tration in commercial banks. Furthermore, we fimakt ttconcentration has a strong-
er impact on bank stability in more homogeneouskinan where the herding
behaviour is stronger. Even when financial refoand supervisory power are
increased, the results suggest that concentragiorains negatively associated
with bank stability. However, the results of thésearch did not lead to any def-
inite conclusions as to the role of foreign capitatticipation; the results showed
rather an impact of bank size and concentratiobaork stability.

Finally, our results similar to Lapteacru (2017¢ also compatible with the
concentration-stability link in the theoreticakliature based on the ‘concentration-
-fragility’ hypothesis. This result is particularigteresting for policy makers be-
cause it suggests that high concentration inflieemsgability of the banking sector.
Furthermore, this paper provides valuable insifbtanking supervisors about
the role of the market structure in stability ri€kur observations may raise con-
cerns about the potential negative impact of tevtr of individual banks arising,
on the stability of the banking sector. The resutsfirm that banks are not getting
bigger and that the bank size affects financiddikta
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Statistical Appendix

Table 1
Summary Statistics

ZSCORE CR5 CR5*PROCYCL | HHI |HHI*PROCYCL |[FOREIGNBANK |[UNEMPLOY
mean 13.47 62.13 11.99 0.9 0.02 63.43 0.094
standard dey. 30.32 11.52 28.62 0.04 0.04 17.90 0.03¢
max 76.35| 100.00 100.00 0.2)7 0.21 88.00 0.20f7
min -13.82 43.81 0.00 0.0p 0.00 0.00 0.039
N 1440

SIZE LOAN_TA LIQUID_GP REG_CAPITAL ROA LEV

mean 14.39 1.004 18.360 0.169 0.034 20.98
standard de. 1.72 13.779 415.61 0.124 0.894 4,971
max 17.78 444,672 133.50 2.703 28.828 92.930
min 4.06 0.000 0.000 0.004 —0.413 004.
N 1440

Notes The sample includes observations from 10 Ceafrdl Eastern European countries, spanning the period
1999 - 2015.

ZSCORE (Eg. 1) — individual bank stability meas@@&5 represents bank asset concentration in thetrgou
Country crisis dummy is proxied by PROCYCL varighti#| — the Herfindahl-Hirschman index for assets f
each country; HHI*PROCYCL are determined by taking the HHI ratio and copatisis dummy; SIZE (log)
accounts for total bank assets; FOREIGNBANK is tiamk foreign ownership, as percentage of the total
banking assets that are held by foreign banks; LEAM is bank loans to total assets ratio; LIQUID_FGi&
bank loans to total deposits ratio; UNEMPLOY is aalnunemployment rate in country; ROA — bank retomn
assets ratio; LEV (Eq.2) — bank leverage ratio.

Source Authors’ own study.
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Table 3

Market Structure and Banking Stability in Central and Eastern European Countries,
Period 1999 — 2015

Model (1) Model (2) Model (3) Model (4) Model (5)
full sample CR5 > 60 CR5>70 CR5>80 CR5>90
b/se b/se b/se b/se b/se
ZSCORE(-1) 0.161** 0.039 0.031 -0.038 0.066
(0.07) (0.10) (0.09) (0.08) (0.23)
ZSCORE(-2) 0.079 0.116 0.088 0.119 -0.092
(0.07) (0.08) (0.12) (0.08) (0.22)
CR5 —0.086* 0.015 0.015* 0.064 0.168
(0.05) (0.05) (0.04) (0.05) (0.20)
CR5*PROCYCL —0.007** —0.007** —-0.003 -0.011** -02t
(0.00) (0.00) (0.00) (0.00) (0.01)
FOREIGNBANK -2.916 -1.714 -6.507 0.551 -5.840
(7.20) (5.97) (6.04) (9.50) (15.69)
SIZE —0.798* -0.893* -0.644 —1.309** -0.246
(0.69) (0.51) (0.51) (0.62) (1.28)
LOANS_TA 13.486*** 11.808*** 11.513** 12.855%** 10310
(4.27) (3.35) (3.62) (4.18) (6.33)
LIQUID_GAP 0.006 0.006 0.007 0.003 0.002
(0.01) (0.01) (0.01) (0.00) (0.00)
REG_CAPITAL 0.320*** 0.276*** 0.257** 0.311%** 0.323**
(0.05) (0.04) (0.05) (0.05) (0.12)
UNEMPLOY -0.074* 0.124 0.037 0.085 0.190
(0.08) (0.07) (0.08) (0.10) (0.21)
CONSTANT 0.000 —6.155* —7.015* -6.161** -5.519
(0.01) (2.48) (2.56) (2.14) (3.59)
No observations 617 547 441 203 117
No banks 104 96 82 73 47
AR1 -2.9 -1.8 -1.5 -1.1 -1.4
p value 0.0 0.01 0.01 0.03 0.2
AR2 -1.8 -2.3 -1.7 -1.9 -0.0
p value 0.1 0.0 0.1 0.1 1.0
Hansen test 96.3 84.9 71.8 36.0 26.8
p value 1.0 1.0 1.0 1.0 1.0

Notes The sample of all banks from 10 European counttiulgaria, Czech Republic, Estonia, Hungary,
Latvia, Lithuania, Poland, Romania, Slovenia, Ski@p Data range 1999 — 2015.

The model is given by Eqg. (2). The symbols haveftiiewing meaning: ZSCORE (Eq. 1) — individual an
stability measure, CR5- bank asset concentration in countig yeart, PROCYCL — country crisis dummy
(1 = economic downturns, 0 = economic growth, CRBERZYCL; — are determined by taking the concentra-
tion ratio and country crisis dummy5IZE ;, — logarithm of total bank assets, FOREIGNBANK foreign

ownership, as percentage of the total banking si$Bat are held by foreign banks; LOANS fAs loans to
total assets ratio; LIQUID_GAR: is bank loans to total deposits ratio; UNEMPLO¥ annual unemployment
rate in country. The models have been estimatetyube GMM estimator with robust standard errotan8-
ard Error (se) are given in parentheses. The pevdknotes significance levels at * p < 0.1, ** 095,
*** n < 0.01, respectively.

Source Authors’ own study.
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Table 4

Market Structure and Banking Risk (LEV — leverage ratio as the dependent variable)
in CEE Countries, Period 1999 — 2015

Model (1) Model (2) Model (3) Model (4) Model (5)
full sample CR5 > 60 CR5>70 CR5 >80 CR5>90
b/se b/se b/se b/se b/se
LEV(-1) -0.754 —1.009* —0.543** —0.293*** —0.353*
(0.47) (0.57) (0.15) (0.09) (0.08)
LEV(-2) 0.000 0.000 0.000 -0.116** -0.137*
(0.00) (0.00) (0.00) (0.06) (0.07)
CR5 0.006 -0.056 0.045 0.128 -0.197
(0.10) (0.12) (0.10) (0.13) (0.28)
CR5*PROCYCL -0.011* —-0.015** —-0.014** —-0.005 -0.010
(0.01) (0.01) (0.01) (0.01) (0.01)
FOREIGNBANK 1.409 —2.495 6.408 7.118 -38.967*
(17.58) (19.40) (14.17) (11.21) (18.35)
SIZE 2.469 3.791 1.309 1.438 4.648**
(2.08) (3.10) (0.85) (1.04) (1.95)
LOANS_TA —27.845* -36.315* —20.532%** —31.512%** 42197***
(15.65) (21.67) (5.46) (5.58) (8.11)
LIQUID_GAP 0.002 0.000 —0.006 —0.000 0.000
(0.01) (0.01) (0.01) (0.00) (0.00)
UNEMPLOY —-0.266** —0.422** -0.224 —0.469*** -0.61%*
(0.12) (0.19) (0.20) (0.16) (0.21)
CONSTANT 0.000 0.000 9.355* 12.986 19.810*
(0.01) (0.00) (4.35) (7.68) (7.10)
No observations 619 549 443 203 117
No banks 104 96 84 73 47
AR1 0.6 0.7 0.4 -0.3 -0.3
p value 0.6 0.5 0.7 0.8 0.8
AR2 -1.7 -1.1 -2.0 -1.5 -1.2
p value 0.1 0.3 0.0 0.1 0.2
Hansen test 90.5 87.3 74.6 40.5 17.0
p value 0.4 0.5 0.9 1.0 1.0

Notes The sample of all banks from 10 European counttiulgaria, Czech Republic, Estonia, Hungary,
Latvia, Lithuania, Poland, Romania, Slovenia, Skima Data range 1999 — 2015.

The model is given by Eq. (2). The symbols haveftfiewing meaning: LEV;; (Eq.2)— bank leverage ratio,
CR5; — bank asset concentration in couritip yeart, PROCYCL — country crisis dummy (1 = economic
downturns, 0 = economic growth, CR5*PROCY,GlLare determined by taking the concentration ratid
country crisis dummysIZE, ;. — logarithm of total bank assets, FOREIGNBANK foreign ownership, as
percentage of the total banking assets that ak heforeign banks; LOANS_TA is loans to total assets
ratio; LIQUID_GAR,;; is bank loans to total deposits ratio; UNEMPLOM annual unemployment rate in
country. The models have been estimated using ki @stimator with robust standard errors. Standaror
(se) are given in parentheses. The p-value desaegicance levels at * p < 0.1, ** p < 0.05, *f§ < 0.01,
respectively.

Source Authors’ own study.
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Table 5
Mean of ZSCORE in Particular Countries, Period 1999- 2015
Bulgaria Czech Republic Estonia Hungary Lithuania Latvia Poland Romania Slovakia Slovenia
1999 19.00 22.27 8.87 5.98 7.21 11.30 7.12 9.53 7.71 5.69
2000 19.80 17.25 7.65 7.72 6.21 10.28 11.09 9511. 7.85 11.40
2001 15.47 17.49 7.59 8.87 5.76 8.93 10.47 9.94 7.77 13.33
2002 15.74 14.63 7.48 9.25 6.06 8.05 13.71 312.8 7.97 13.50
2003 16.67 12.77 7.10 8.69 11.06 7.48 11.16 673 7.52 13.38
2004 14.97 22.89 6.96 9.22 8.60 7.16 26.98 7.22 7.04 11.60
2005 13.07 21.05 6.36 9.15 10.51 6.73 25.23 16.3 5.81 10.81
2006 12.96 21.06 7.43 8.51 9.49 6.35 26.17 4.89 6.06 10.28
2007 12.63 18.96 6.55 8.28 9.01 6.05 24.96 4.90 5.54 9.98
2008 12.40 20.46 6.52 7.00 8.60 5.74 20.07 5.73 5.40 7.79
2009 12.98 23.64 4.49 8.36 10.08 2.92 19.54 456 5.45 10.33
2010 13.27 23.62 6.80 8.59 8.92 4.69 21.18 6.04 5.52 11.81
2011 13.27 23.32 8.13 7.35 8.32 6.42 23.98 6.56 5.14 12.61
2012 13.89 25.37 13.58 70.50 10.09 6.97 25.49 5.71 4.69 12.68
2013 34.05 23.30 13.30 71.73 10.06 6.46 24.64 7.14 2.81 12.96
2014 44.07 36.53 12.78 107.44 8.35 5.80 25.38 5.75 10.37 13.11
2015 14.12 36.74 7.97 7.03 8.56 7.70 28.92 11.82 11.90 12.17
Total 18.75 23.16 8.71 24.76 9.04 6.79 23.60 7.09 56 11.56

Notes: The sample of all banks from 10 European cowtfBlgaria, Czech Republic, Estonia, Hungary, iagtkithuania, Poland, Romania, Slovenia, Slovakizgta range
1999 — 2015. ZSCORE (Eq. 1) — mean of individualkostability measure.

Source: Authors’ own study.
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Figure 1
CR5 Ratios and Share of Foreign Banks in Central ashEastern European
Countries in 2015(%)
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Figure 2

Size of the Central and Eastern European CountrieBanking Sector in Relation
to GDP in 2013 and 2008%)
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