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Abstract: This paper analyses the concentration of the banking sys-
tem in Croatia and the impact of concentration on stability of the
economic system as a whole over the period since 2002 to 2017. The
level of concentration is usually related to the competitiveness of a
particular sector, in this case the banking system, which affects the
development and health of the country's entire economic system.
The banking system, as the basis for the development of all other
sectors of the economy, has been analysed here in the context of the
concentration trend and efficiency in the selected time period using
selected concentration indices: Concentration Ratio, Herfindahl-
Hirschman Index, the Gini coefficient and the entropy measure us-
ing the variables of total assets of banks, loans granted, and received
deposits. This research concludes that in the considered period of
nearly 20 years, Croatia was among the EU countries with increased
concentration level of the banking system.
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Introduction

The concentration indices represent an essential element of a competitiveness
analysis of a particular sector and the level of competitiveness determines the
market structure as well as the market power of a certain sector. The widespread
trend of the consolidation of banks and an increased concentration indicate a
changed market structure of the economy. Arif and Awwaliyah (2019), while an-
alysing the influence of market structure on the profitability of the Islamic bank-
ing industry in Indonesia, noticed that a progressively concentrated market may
have an effect on performance. The market power of the largest banks increased
as well. The importance of the banking sector grows in bank-centric financial
systems prevailing in Croatia and in most other European countries while the
stability and the efficiency of the financial system represent the prerequisite for
stability of an economy as a whole.

The higher borrowing rate indicates that the general public trusts the banking
system which, is one of the essential prerequisites for its normal functioning but
also entails the fear of the overoptimism of banks, i.e. insufficient regulatory re-
quirements and granting too many loans to those who do not meet the criteria,
which leads to an increase in the share of non-performing loans.

The research hypothesis of the paper is that the banking industry concentration
in Croatia tends to increase over the period since 2002 to 2017, which was exam-
ined based on several variables an several concentration measures.

Literature overview

The banking system is of great importance for all national economies. Accord-
ing to Jakovcevi¢ (2001), the level of development of the banking system should
in theory directly correlate with the level of the development of the economy
since banks provide financial services to the real sector so their interdepend-
ence is direct. A healthy banking system is a prerequisite for a stable financial
system. The financial stability can be defined as ,the state of an undisturbed and
efficient functioning of all the segments of a financial system (financial institu-
tions, financial markets and financial infrastructure) in the process of resource
allocation, risk assessment and management, payment execution as well as the
resistance of the system to unexpected shocks”, underlines Dumici¢ (2015).
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According to Ivanov (2017), the banking system in Croatia is composed of credit
institutions having their head offices in the Republic of Croatia which, based on
the Credit Institutions Act, may be established as a bank, savings bank or hous-
ing savings bank. According to Stipkovi¢ and Bogdan (2017), the most important
part of the financial system in Croatia, as well as the most prominent credit in-
stitutions based on their number, market share and the size of their assets have
continuously been the commercial banks. Banks in Croatia are of a universal
character, mostly founded as joint-stock companies. They are mostly privately
owned by foreign entities. Prga and Sverko (2006) indicate that based on the own-
ership structure of the Croatian banking system and the level of its integration
into the European banking system, there is a strong interaction of the changes on
the European and the Croatian financial and banking market.

Over the last several years, the number of credit institutions in Croatia has de-
creased due to insolvency procedures, mergers and acquisitions of banks, i.e. the
consolidation or mergers with foreign mother banks. In addition, there is also
a higher level of concentration in the banking system, as underlined by Ivanov
(2017).

There are numerous papers dealing with the issue of measuring concentration in
the banking sector. Tipuri¢, Kolakovi¢ and Dumici¢ (2002) gave an overview of
the banking industry concentration changes for banks in Croatia from 1993 to
2000, and up to 2002, as given in Tipuri¢, Kolakovi¢ and Dumici¢ (2003). Fur-
thermore, Dumici¢, Ceh Casni, and Cibari¢ (2008) conducted a comparative
analysis of the bank concentration in selected South East European countries,
while Dumici¢, Pavkovi¢ and Pali¢ (2011), compared the bank concentration
in selected European countries. Dumici¢, Pavkovi¢, and Akalovi¢ Anti¢ (2012)
measured banking concentration in Croatia using a variety of concentration in-
dices. Pali¢, Dumici¢ and Curkovi¢ (2016) analysed the banking sector assets
concentration in Croatia from 2003 to 2014.

Data and methods

Official sources of data and information related to the banking system were used
in this paper (Croatian National Bank, 1998, Croatian National Bank, 2003, Cro-
atian National Bank, Annual Report (different issues), Croatian National Bank,
the Bulletin (different issues), and the European Central Bank, 2018).
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Graph 1: Trends in the number of credit institutions in Croatia in the period 2000-2017
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Source: Authors' creation, Croatian National Bank, the Bulletin (different issues)

Graph 1 shows a decrease in the number of all credit institutions in Croatia in
the period from 2000 to 2017, especially as far as the savings banks, which almost
completely disappeared after 2001, are concerned. That was a period of consoli-
dation, i.e. harmonisation of the business activity of savings banks with the pro-
visions of Article 119 of the 1998 Banking Act effective at the time. Accordingly,
liquidation procedure was initiated in three savings banks, three savings banks
were merged with commercial banks, and one savings bank merged with another
housing savings bank. The remaining 7 out of 14 savings banks then registered
their activity as commercial banks, which explains the increase in the number of
banks in 2002 (Croatian National Bank, the Bulletin, 2003).

Graph 2 presents data on profitability of the banks in Croatia by means of profit-
ability indicators ROA A (Return on Average Assets) and ROAE (Return on Aver-
age Equity).

Stojanovi¢ and Kri$to (2016) analyse the efficiency of the financial structure and
the development of the capital market union. According to Stojanovi¢ (2017),
the ROAA is the most widely used accounting indicator of the banks’ business
performance based on the ratio of the net profit after taxation to average assets.
It shows net profit as a percentage of the total average assets, i.e. how many lipas
of net profit per each kuna of the total assets is realised by the bank management.
The ROAA profitability indicator allows the comparison of banks’ performance
(Dumici¢ and Ljubaj, 2017).
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Graph 2: ROAA and ROAE in the Croatian banking system in the period from 2001 to 2017
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The ROAE, on the other hand, is the ratio of net profit after taxation to average
share capital and it is a basic measure of assessment of the bank management in
favour of shareholders (Bayar, 2019). Higher values of the ROAA and the ROAE
are a result of a riskier business activity and/or a higher quality of source and
placement prices determination and/or relatively lower business costs, underlines
Stojanovi¢ (2017). Graph 2 shows a negative value of both analysed profitability
indicators related to the business activity of the banks in 2015 due to value adjust-
ment and provision costs, mostly related to loan conversion costs

Furthermore, a sharper drop of the ROAE than the ROAA is observed in the
period from 2006 to 2015. The ROAE directly depends on the level of the finan-
cial leverage so the banks with a higher degree of the financial leverage record a
higher profit in good times and a higher loss in bad times. According to Ivanov
(2017), the ROAA is deemed more important than the ROAE since it excludes the
financial leverage impact.

Concentration of the Croatian banking system

Concentration is related to the control of an economic resource and exists when
a small portion of the total number of units that control a resource controls the
major part of that resource, as stated by Jakovcevi¢, Dumici¢ and Andelinovi¢
(2017). According to Tipuri¢, Kolakovi¢ and Dumici¢ (2002), economists usually
measure the concentration in order to determine the market power in different
industries. If the measuring of bank assets show that several banks possess the
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same value of assets, then there is no concentration of total assets of banks. On
the other hand, if one bank operated in a market and possessed 100% of the mar-
ket share, the concentration measures would attain the values which would in-
dicate a maximum concentration, as pointed out by Bahovec and Erjavec (2015).

Increased concentration in the banking sector is a consequence of consolidation
of the banks. Consolidation enabled the banks to accomplish a rapid growth of
their total assets, deposits, market share, as well as an entry to new financial mar-
kets and acquisition of new knowledge, competence and experience. However,
numerous studies showed the absence of correlation between an increase in the
effectiveness of banks and the size of banks, their specialisation or diversification
of their total business activity but that is primarily explained by changes in the
economy, i.e. changes in the monetary and fiscal policy and key economic indi-
cators, as explained by Leko and Bozina (2005). Besides the Croatian banking
system analysis, there is an interesting analysis of the impact of bank concentra-
tion on the likelihood of a country suffering systemic bank fragility made on the
Albanian banking system case study (Shijaku, 2017).

Concentration indices

According to Petrovi¢ and Ruzi¢ (2001), market concentration indices are meas-
ures used in industrial organisation economics with the aim of determining the
level of market concentration. These measures show a market structure or indi-
cate a market strength, i.e. the level of market competition among the partici-
pants in a certain industry. The selected concentration indices Sosi¢ (2006), ana-
lysed in this paper are as follows: Concentration Ratio, Herfindahl-Hirschman
Index, the Gini coefficient and the entropy measure.

The Concentration Ratio is a concentration measure which indicates the level of
concentration held by » largest business entities in the industry for which con-
centration is calculated and can be randomly selected. In calculating the Concen-
tration Ratio, all members of the set should be ordered by size from the largest
to the smallest one. The sum of values r of the largest entities in the industry is
divided by the sum of values of all entities, i.e. banks, in the industry, according
to Bahovec and Erjavec (2015).

The formula for calculating the Concentration Ratio of the level r is shown as (1):

X1 +x2+---+xn

C, = -

N
,x12 XZZ X3 2"'ZXN, TZZXL, (1)
i=1
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whereby C is a Concentration Ratio, r is a randomly selected number of the larg-
est banks and T the total, in this case the value of the total variable under consid-
eration for r banks.

Table 1 shows an increase of the share of assets of the four largest banks in the
variable total assets of the banks from the beginning of the analysed period,
from 58% in 2002 to 71% in 2017, with a simultaneous continuous decrease in the
number of commercial banks from 43 to only 24. Likewise, the share of the larg-
est bank in loans granted increased from 57%to 70%, while the share of deposits
increased from 60% to 68% over the same analysed period.

Table 1: Concentration Ratio C* for the variables total assets, loans granted and received
deposits in the Croatian banking system in the period from 2002 to 2017

Concentration Ratio of total assets, loans and deposits

Year Number of banks

C, assets C, loans C, deposits
2002 46 58.59% 57.31% 60.08%
2003 41 61.61% 60.53% 61.27%
2004 37 64.90% 63.57% 65.05%
2005 34 64.69% 65.64% 65.21%
2006 33 64.12% 65.03% 64.38%
2007 33 63.90% 64.37% 64.43%
2008 33 64.82% 66.12% 64.41%
2009 32 65.15% 65.65% 66.89%
2010 32 64.96% 65.86% 66.18%
2011 31 67.59% 68.06% 6795%
2012 30 66.88% 68.15% 67.56%
2013 29 66.82% 63.00% 67.03%
2014 27 66.59% 67.67% 65.62%
2015 27 67.50% 67.69% 66.82%
2016 25 68.20% 68.84% 67.10%
2017 24 71.63% 70.08% 68.08%

Source: Authors' creation, Croatian National Bank, the Bulletin (different issues).

The Herfindahl-Hirschman Index (HHI) is an absolute, most common and well-
known concentration measure, often used in the USA as the criterion in deciding
on whether mergers of banks are to be allowed or they would distort the competi-
tion, as underlined by Dumici¢, Pavkovi¢ and Akalovi¢ Anti¢ (2012). The HHI is
calculated as a sum of squares of market shares of all entities in the selected in-
dustry, which in this case is the banking sector. As opposed to the Concentration
Ratio, the calculation using the HHI includes all entities of the analysed industry,
with a greater emphasis being placed on larger entities, as indicated by Bahovec,
Dumici¢ and Zalac (2011).
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The HH Index, i.e. the sum of squares of market shares is shown as the formula 2:
H=3Y, Sz, (2)

whereby 7 is the number of banks in the industry, S, the market share of the bank
i. The HH Index is interpreted in relation to the value it attains.

Non-concentrated industries in which a larger number of entities with a lower
market share prevail are marked by the HHI concentration index attaining the
value lower than 1000, while highly concentrated industries have the HH Index
higher than 1,800 and are characterised by having several entities which hold an
important market share, as Tipuri¢, Kolakovi¢ and Dumici¢ (2002) point out.

Table 2: Herfindahl-Hirschman concentration index of total assets, loans and deposits
in the Croatian banking system in the period from 2002 to 2017 and the first
differences of the HH indices

v HH Index First differences

ear Assets Loans Deposits Assets Loans Deposits
2002 1,23743 1,158.14 1,329.60 / / /
2003 1,270.95 1,263.63 1,304.61 33.52 105.49 2499
2004 1,363.14 1,328.12 1,388.50 92.19 64.49 83.89
2005 1,326.52 1,363.97 1,375.34 -36.63 35.85 -13.16
2006 1,296.69 1,333.99 1,309.22 -29.82 -29.98 -66.12
2007 1,277.73 1,295.97 1,276.36 -18.96 -38.01 -32.86
2008 1,308.86 1,343.18 1,259.61 31.12 47.20 -16.75
2009 1,366.40 1,409.01 1,448.31 57.54 65.83 188.70
2010 1,355.13 1,412.73 1,407.94 -11.27 372 -40.37
201 1,419.18 1,438.97 1,440.64 64.05 26.24 32.70
2012 1,427.21 1,483.98 1,443.10 8.03 45.01 2.46
2013 144048 1,492.68 142477 13.27 8.70 -18.33
2014 1,423.86 147197 1,385.36 -16.61 -20.71 -3941
2015 146277 1,526.52 1,425.19 38.91 54.55 39.83
2016 1,482.32 1,567.26 1,428.61 19.56 40.73 3.41
2017 1,595.39 1,581.48 1,475.61 113.07 14.02 47

Source: Authors' creation, Croatian National Bank, the Bulletin (different issues)

Table 2 shows the increase of the Herfindahl-Hirschman concentration index in
all the three analysed variables in 2017 in comparison to the initial analysed year
of 2002, which confirms the described trends of the Concentration Ratio. The
previously defined interval of the HH Index indicates that the value of the HH
Index for the industries with a low level of concentration is lower than 1,000. For
the Croatian banking system this value was not recorded in the analysed period.
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Likewise, the value of the HH Index of 1,800 represents the upper limit for highly
concentrated industries but neither that value was recorded in Croatia.

In 2002, the deposit concentration was higher than the asset concentration which
was in turn higher than the loan concentration. In the last analysed year, the
situation was reversed so the loan concentration was the highest, followed by the
asset concentration and ultimately by deposit concentration, which corresponds
to Concentration Ratio indices. These trends are shown in Graph 3 and they rep-
resent a more significant growth of credit activity of the largest banks than the
growth of assets and deposits of these banks.

Graph 3: Trends in the HHI concentration index of total assets, loans and deposits in the
Croatian banking system in the period from 2002 to 2017
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The Gini concentration coefficient pertains to a group of relative concentration
measures or measures of inequality of a statistical series. It is derived from the
Lorenz curve and represents a ratio of the area between the Lorenz curve and the
line of perfect equality to the area below that line, according to Gogala (2001).

If the data are not clustered, the formula 3 is used to calculate the Gini coeflicient:

_ 2N i = (N+ DXL %

G ,
N Z?’:l Xi

(3)

where N is the number of data, and xi are individual values of the variable. The
Gini coeflicient acquires the values between 0, when there is no concentration
and the Lorenz curve coincides with the line of perfect equality, and 1 in case
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of the maximum concentration and total monopoly, as explained by Dumicic¢,
Pavkovi¢ and Akalovi¢ Anti¢ (2012).

When the value of the Gini concentration index is close to zero, the values of the
series are evenly distributed and a developed competition is present. On the other
hand, when the Gini coeflicient attains the value 1, we have a monopoly. Values of
the Gini coeflicient for the variables total assets, loans and deposits in the period
from 2002 to 2017 are presented in Table 3. The first differences which represent
an increase of concentration in comparison to the previous year are marked in

bold.

Table 3: Trends in the Gini concentration index (G) of total assets, loans and deposits in the
Croatian banking system in the period from 2002 to 2017 and the first differences
of the Gini coefficient

First differences

Year Assets Loans Deposits

Assets Loans Deposits
2002 0.755 0.746 0.762 / / /
2003 0.764 0.758 0.763 0.009 0.012 0.001
2004 0.775 0.769 0.773 0.011 0.011 0.010
2005 0.754 0.760 0.753 -0.021 -0.009 -0.020
2006 0.748 0.753 0.742 -0.007 -0.007 -0.0Mm
2007 0.742 0.744 0.738 -0.006 -0.009 -0.004
2008 0.752 0.755 0.742 0.0M 0.011 0.003
2009 0.766 0.772 0.768 0.013 0.017 0.026
2010 0.754 0.764 0.754 -0.012 -0.008 -0.014
201 0.756 0.765 0.756 0.002 0.001 0.002
2012 0.753 0.767 0.753 -0.003 0.001 -0.004
2013 0.745 0.737 0.739 -0.008 -0.030 -0.013
2014 0.729 0.736 0.723 -0.016 -0.002 -0.016
2015 0.732 0.739 0.725 0.003 0.003 0.002
2016 0.715 0.725 0.706 -0.018 -0.014 -0.018
2017 0.717 0.696 0.676 0.002 -0.003 0.003

Source: Authors' creation, Croatian National Bank, the Bulletin (different issues)

Graph 4 visually represents the data from Table 3, i.e. trend of the Gini coef-
ficient related to the concentration of assets. The Ordinary Least Squares (OLS)
estimated linear trend equation in this graph indicates that the value of the coef-
ficient b for the selected period is -0.027, with the coefficient of determination of
0.6004, which means that the concentration for the variable total assets linearly
decreased on average by 0.0027 per year in the period from 2002 to 2017. Accord-
ing to the trend, the estimate of the annual linear average concentration level for
the variable total assets amounts to 0.7706 of the value of the Gini coefficient.
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Graph 4: Gini coefficient (G) of the total asset concentration in the Croatian banking
system in the period from 2002 to 2017 and the linear trendline forecast for 2018
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Graph 5 visually represents the value of the Gini coefficient from Table 3 for the
variable loans granted. In the OLS estimated linear trend equation, with the co-
efficient of determination of 0.3550, the value of the trend coefficient b for the
selected period is -0.0021, which means that the concentration for the variable
loans linearly decreased on average by 0.0021 yearly in the period from 2002 to
2017. According to the trend, the estimate of the total average concentration level
for the variable loans amounts to 0.7681.

Graph 5: Gini concentration coefficient (G) of loans in the Croatian banking system in the
period from 2002 to 2017 and the linear trendline forecast for 2018
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Graph 6 presenting the Gini concentration coeflicient for received deposits in
the period from 2002 to 2017 and the OLS estimated linear trend for the period
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from 2002 to 2018 shows a steeper downfall in relation to the variables loans and
assets.

Graph 6: Gini concentration coefficient (G) of the deposits in the Croatian banking system
in the period from 2002 to 2017 and the linear trendline forecast for 2018
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The forecasted linear trend estimates that the concentration of the variable de-
posits decreased linearly on average 0.00336 per year in the period from 2002 to
2017, with the coeflicient of determination of 0.6195. According to the trend, the
estimate for the variable loans on average amounts to 0.774.

The entropy measure represents the measure for the amount of unusable energy
in a closed thermodynamic system, but that measure was adopted from informa-
tion theories and it is used as a diversification measure in economics. It is calcu-
lated based on the formula:

n
H= Z pi logap; @)
i=1

where 7 is the number of banks in the banking system, and p, market shares of
the bank i. According to Bahovec and Erjavec (2015), the entropy measure is in-
verse to the concentration index and the entropy values vary from 0 when a total
monopoly is present at the market and log,n when the concentration value is the
lowest and market shares of all the banks are equal.

The entropy measure is interpreted inversely from the Gini concentration coef-
ficient. The closer the value of the indicator is to zero, the more prominent is the
level of monopoly, while on the other hand it can reach the value of log,n when
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there are several entities with similar market share. Table 4 presents the trend in
the entropy measure in the period from 2002 to 2007 for all selected variables
and the calculated first differences. Negative values of the first differences, i.e.
the increase in concentration based on the entropy measure in comparison to the

previous year is shown in the table in bold characters.

Table 4: Trend in the entropy measure of total assets, loans and deposits in the Croatian
banking sector in the period from 2002 to 2017 and the first differences of the
entropy measure

Entropy measures

First differences

Year Assets Loans Deposits Assets Loans Deposits
2002 3.824 3.840 3.750 / / /
2003 3.631 3.640 3.625 -0.193 -0.200 -0.125
2004 3433 3458 3437 -0.198 -0.182 -0.188
2005 3455 3.386 3430 0.021 -0.072 -0.006
2006 3453 3.399 3476 -0.002 0.013 0.046
2007 3485 3468 3.508 0.032 0.069 0.032
2008 3467 3440 3.532 -0.018 -0.028 0.024
2009 3372 3323 3.353 -0.094 -0.117 -0.179
2010 3.396 3327 3.396 0.024 0.004 0.043
2011 3.349 3.289 3.348 -0.047 -0.038 -0.048
2012 3.330 3.247 3.333 -0.019 -0.042 -0.015
2013 3.332 3.187 3.359 0.001 -0.060 0.027
2014 3.322 3.281 3.356 -0.010 0.094 -0.004
2015 3.299 3.255 3343 -0.022 -0.026 -0.013
2016 3.283 3.223 3.326 -0.017 -0.032 -0.017
2017 3.155 3.161 3.262 -0.128 -0.062 -0.064

Source: Authors' creation, Croatian National Bank, the Bulletin (different issues)

In the analysed period, there is mostly a decrease in the entropy measure largely
for the loans variable, somewhat less for the assets and in comparison, to the
loans and assets variables the deposits variable has the lowest level of concentra-
tion. The increased loans concentration in comparison to the concentration of
deposits and assets can be viewed from the aspect of syndicated loans. Since only
the largest banks are in the position to gather sufficient funds to finance large
projects, smaller banks are limited to financing smaller amounts, mostly to natu-
ral persons and micro and small-sized enterprises.

All calculated concentration indices are summarised in the Table 5 for the vari-
ables total assets, loans and deposits of the banks in the first and the last analysed
period, i.e. in 2002 and in 2017.
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Table 5: Overview of the selected concentration indices for the variables total assets,
loans and deposits of the banks in the first analysed year (2002) and the last
analysed year (2017)

Symbol and Variablefor ~ Valuein Valuein Direction the

Index intervals Index characteristic the value 2002 2017 concentration
movement
Concentration L Value 0 — equality of Assets (,=5859%  (=7163%
Ratio n <( < concentration, value Loans (,=5731%  (=70.08% *
1-totalmonopoly peposits  ( =6008%  (,=68.08%
Herfindahl- 1 The higherthe Assets 1,23743 1,59539
. . — < HHI<1 value thehigherthe Loans 1,158.14 1,58148 *
Hirschmanindex n )
concentration Deposits 1,329.60 147561
Value 0 — equality of Assets 0.755 0.717
Gini coefficient 0<G<1 concentration, value Loans 0.746 0.696 *
1= totalmonopoly  penocit 0762 0676
Entro The higherthe Assets 3.831 3155
Py 0<H<logyn value thelowerthe Loans 3.840 3.161 *
measures :
concentration Deposits 3750 326

Source: Authors' creation, Croatian National Bank, the Bulletin (different issues)

Comparison of concentration of the banking systems of the
European Union countries

The banking sectors in the European Union (EU) vary in size, efficiency, and
level of internationalisation and capitalisation. There are significant differences
among the financial markets within the EU, and the most prominent financial
centre is London' where the majority of international banks, about 600 of them,
are located, according to Lovrinovi¢ (2015). An insight into the characteristics of
the EU banking system will be obtained by studying several features of the coun-
tries, i.e. several indicators of the financial system of individual countries. There
are great differences among 28 member states in terms of their area, population,
the level of development in general, and the level of development of the financial
system in particular.

Table 6 provides an overview of the Concentration Ratio of 5 largest banks in
each of the EU countries and the trend of the ratio in the period from 2013 to

! Analysis was done before Brexit was effective. Therefore, term EU in this paper considers 27 EU
countries and the UK.
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2017. Based on the Concentration Ratio C, the lowest level of concentration of
the banking system among the EU countries is found in Germany, where 5 larg-
est banks hold only 30% of the total assets of all banks and that portion is almost
constant. The highest concentration of assets is in Greece, where 5 largest banks
hold 94% in 2013 (97 in 2017) of total assets of all banks, followed by Estonia,
Lithuania, the Netherlands, while Croatia takes the sixth place with 72.9% (tenth
place in 2017).

Table 6: Trends in the Concentration Ratio C, for EU and the absolute change in the
Concentration Ratio C, in the period from 2013 to 2017

Trends in Concentration Ratio C,

Absolute change in

Country 2013 2014 2015 2016 2017 2017 compared to 2013
Belgium 64.0 65.8 65.5 66.2 68.8 4.8
Bulgaria 499 55.0 576 58.0 56.5 6.6
Czechia 62.8 61.3 63.3 64.7 64.1 1.3
Denmark 684 68.1 67.8 68.3 65.7 2.7
Germany 30.6 321 30.6 314 29.7 -09
Estonia 89.7 899 88.6 88.0 90.3 0.6
Ireland 478 476 459 443 455 2.3
Greece 94.0 94.1 95.2 973 97.0 3.0
Croatia 729 723 72.7 73.0 72.8 -0.1
Spain 544 58.3 60.2 61.8 63.7 9.3
France 46.7 476 472 46.0 454 -1.3
Italy 39.6 41.0 41.0 43.0 434 3.8
Cyprus 64.1 634 67.5 65.8 84.1 20.0
Latvia 64.1 63.6 64.5 66.5 735 94
Lithuania 871 85.7 86.8 871 90.1 3.0
Luxembourg 337 320 313 276 26.2 -75
Hungary 519 525 533 534 529 1.0
Malta 76.5 81.5 81.3 80.3 809 44
Netherlands 83.8 85.0 84.6 84.7 83.8 0.0
Austria 36.7 36.8 35.8 345 364 -0.3
Poland 452 483 48.6 477 475 2.3
Portugal 70.3 69.2 72.3 71.2 731 2.8
Romania 544 5472 574 59.1 594 5.0
Slovenia 571 55.6 59.2 61.0 61.5 44
Slovakia 70.3 70.7 723 72.7 74.5 4.2
Finland 570 59.6 589 9.1 484 -8.6
Sweden 583 58.5 57.8 56.3 58.2 -0.1
UK 437 389 370 355 369 -6.8

Source: Authors' creation, European Central Bank (2018)
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Table 7 shows the value and trends of the Herfindahl-Hirschman Index in the
period from 2013 to 2017 and the change in 2017 compared to 2013. As indicated,
the lowest level of concentration was perceived in Germany, while Luxemburg
also has a banking system with a low concentration. The country with the highest
level of concentration in the European Union is Estonia, followed by Greece, then
the Netherlands, Latvia, Cyprus, and Croatia as the sixth. The trend in the HH
Index in the banking sector for Croatia amounted to 1,384 in 2013, increasing by
no more than 3 units in 2017.

Table 7: Trends in the Herfindahl-Hirschman concentration index for the EU27 and the UK
and the absolute change in the Herfindahl-Hirschman index in the period from

2013 to 2017
Trends in HHI indices Absolute change in
2013 2014 2015 2016 2017 2017 compared to 2013
Belgium 979 981 998 1,017 1,102 123
Bulgaria 730 836 919 939 906 176
Czechia 999 949 987 1,009 1,028 29
Denmark 1,160 1,190 1,180 1,224 1,123 -37
Germany 266 330 273 277 250 -16
Estonia 2483 2,445 2,409 2,406 2419 -64
Ireland 674 677 678 644 667 -/
Greece 2,136 2,195 2,254 2,332 2,307 171
Croatia 1,384 1,364 1,396 1,405 1,387 3
Spain 719 839 896 937 965 246
France 568 584 589 572 574 6
Italy 406 424 435 452 519 13
Cyprus 1,645 1,445 1,443 1,366 1,964 319
Latvia 1,037 1,001 1,033 1,080 1,235 198
Lithuania 1,892 1,818 1,939 1,938 2,189 297
Luxembourg 357 330 321 260 256 -101
Hungary 862 905 878 880 890 28
Malta 1,458 1,648 1,620 1,602 1,599 141
Netherlands 2,105 2,131 2,104 2,097 2,087 -18
Austria 405 412 397 358 375 -30
Poland 586 656 670 659 645 59
Portugal 1197 1,164 1,215 1,181 1,220 23
Romania 821 797 860 894 910 89
Slovenia 1,045 1,026 1,077 1147 1133 88
Slovakia 1,215 1,221 1,250 1,264 1,332 17
Finland 960 1,000 970 640 630 -330
Sweden 876 880 866 845 914 38
UK 525 462 438 422 453 =72

Source: Authors' creation, European Central Bank (2018)
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Conclusion

The notion of concentration always entails a negative connotation and a highly
concentrated banking system is perceived as a cause of an ineflicient function-
ing not only of a banking system but the economy as a whole where, due to that
concentration, market competition is limited and availability of choice related to
good services offered to the end user is reduced. Although the concentration in
the banking system has been examined in various studies, the thesis that concen-
tration has a negative effect on the stability of the financial system has not been
proved. On the contrary, more concentrated banking systems have revealed to
be more efficient, specialized and stable and it is those systems which can oper-
ate with reduced variable costs and finance large entrepreneurial projects since
they hold a higher level of capital. As much as large specialised institutions offer
benefits to the economy, have larger financial and expansion potential and are
less likely to find themselves in financially unfavourable situations, the problem
arises when they face a financial crisis.

To test the research hypothesis of this paper that the banking industry concen-
tration in Croatia tended to increase steadily over the period since 2002 to 2017,
several variables and several concentration measures were studied over time. The
concentration of the Croatian banking system is measured based on the vari-
ables of total assets, loans granted and received deposits and it is measured using
selected concentration indices. An increased concentration was noted when it
was measured using the Concentration Ratio, the Herfindahl-Hirschman Index,
and entropy measures, while for all the three analysed variables Gini coefficient
acquires the values which indicate a slight decrease in concentration.

As far as the concentration of the Croatian banking system in comparison to
other EU countries is concerned, Croatia holds the sixth position based on the
Concentration Ratio of the banks’ total assets C5 and the seventh position based
on Herfindahl-Hirschman Index. To conclude, in the period 2002 to 2017, Croa-
tia is found to have been among the EU countries with the increased concentra-
tion level of the banking system.

The limitation of this research may be overcome if more banking variables and
statistical concentration measures were to be included and analysed over a longer
term up to the recent period, so the authors plan to include them all to be able
to make conclusions about recent dynamics of the banking concentration and
competitiveness in the Croatian banking system.
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