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Abstract—The purpose of this article is to analyze the market
structure as well as the degree of concentration in insurance markets
in new EU member states. The analysis was conducted using several
most commonly used concentration indicators such as concentration
ratio, Herfindahl-Hirschman index and entropy index. These
indicators were calculated for the 2000-2010 period on the basis of
total gross written premium as the most relevant indicator of market
power in insurance markets. The results of the analysis showed that
in all observed countries the level of concentration decreased, though
with significantly different intensity. Yet, in some countries, the level
of concentration remains very high.
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|. INTRODUCTION

HE EU was found in 1957 by six countries that signed the

Treaty of Rome. Since then, several successive
enlargements have followed. On 1 May 2004, the biggest
single enlargement of the EU took place when Czech
Republic, Estonia, Cyprus, Latvia, Lithuania, Hungary, Malta,
Poland, Slovakia and Sovenia (mainly former socialist
countries of the Central and Eastern Europe) joined the EU. In
2007, the fifth enlargement was completed with the accession
of Romania and Bulgaria on 1 January 2007. The purpose of
our paper was to investigate the level of concentration in these
post transition countries that have joined the EU in the last
decade (Bulgaria, Czech Republic, Estonia, Latvia, Lithuania,
Hungary, Poland, Romania, Slovakia and Slovenia) to see how
the level of concentration had been changing.

Prior to the nineties of the last century, economies of these
countries were centrally-planned, therefore, insurance markets
were under direct supervision of the state as well. Insurance
markets were dominated by a very small number of insurance
companies, or by even only one insurance company. The state
was providing for the insurance services mostly thorough only
one insurance company which had guaranteed monopolistic
position (e. g. in Poland it was insurance company PZU s. a,,
in Czech Republic Ceska pojidtovna as, in Slovakia
Slovenska poist'oviia, in Slovenia Zavarovalnica Triglav d.d.,
in Hungary Hungaria). As the conseguence, we can expect that
the level of concentration in these countries is still moderately
high. However, along with the accession came a number of
changes to the regulatory structure in order to harmonize local
legidation with the EU requirements.
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Specifically, regulatory changes in terms of liberalization
and deregulation, with the aim of creating single financial
services market, led to very fierce competition. Therefore, we
wanted to find out the dynamics how the level of concentration
changed. According to the data availability the sample
consisted of eight countries, i. e. Bulgaria, Czech Republic,
Estonia, Hungary, Poland, Romania, Slovakia and Slovenia
The data were obtained directly from the regulatory agencies
supervising insurance markets in the observed countries. The
paper is organized in the following manner. The first part
relates to the introduction which is followed by the section
including the basic indicators of the level of development of
the insurance markets in the new EU member states. The third
section deals with measures of market concentration where
theoretical characteristics of market concentration measures
use d in the paper are discussed. In the fourth part of this paper
we present and explain the values of concentration for the
insurance industry in the new EU member states. The
references follow after the concluding remarks.

II.LEVEL OF DEVELOPMENT OF INSURANCE MARKETS IN NEW
EU MEMBER STATES

These eight new countries that joined EU had varying but
considerably lower levels of financial development than was
the case in the EU15 or EU27. In a similar way to other
member states, the financial systems of new member states are
largely bank-based, while other financial sectors, i. e.
insurance sectors are till small, but developing fast. The
transition of their economies during the past years has taken
place with considerable openness towards foreign entry and
insurance industries of the countries covered by the sample
experienced strong and progressive growth throughout the last
two decades.

TABLEIA
LEVEL OF DEVELOPMENT OF INSURANCE MARKETS

Total premiums Ayerage to_tal
to GDPratio proiums per copita
Country
Bulgaria 2.26% 108.33
Czech Republic 3.90% 552.93
Estonia 2.97% 317.16
Hungary 3.15% 306.73
Poland 3.83% 354.95
Romania 1.63% 92.84
Slovakia 3.14% 380.31
Slovenia 5.91% 1,021.46
EU15 8.88% 2,513.65
EU 27* 8.47% 2,073.34

Source: authors' calculation according to Reference [1] *excluding Lithuania
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TABLE IB
LEVEL OF DEVELOPMENT OF INSURANCEMARKETS

Non-life insurance
premium to total
premium ratio

Life insurance
premium to total
premium ratio

Country
Bulgarie 1353% 8647%
Czech Republic 44.64% 55.36%
Estonia 42.82% 57.18%
Hungan 5243% 4757%
Poland 58.01% 41.99%
Romania 19.52% 80.43%
Slovakit 54 48% 4552%
Slovenia 31.33% 68.67%
EU1E 62.04% 37.96%
EU 27* 61.63% 38.37%

Source: authors’ calculation according to Referdtig&excluding Lithuania

However, as measured by relative indicators as shiow
Table | such agotal premiums to GDP ratiothe total
premium income of a country divided by the grossndstic
product of a country)premium per capitdthe total premium
income of a country divided by the number of inltafis in
each country) andhare of life insurance premiyrthe values
of these indicators vary greatly between EU15 menstestes
and new EU member states. The highest level ofldpreent
of insurance market in the new EU member stateseasted
in Slovenia, while the lowest level of developmenas
registered in Romania.

Ill. MEASURES OF MARKET CONCENTRATION

As a measure of market concentration differentdaidirs
are used. Among those which are most commonly ased
certainly the Concentration Ratio (CR) and Herfimeda
Hirschman Index (HHI). Other measures of conceiotnaguch
as the Gini Coefficient, the Lerner Index, Hall-@idan or
measure of entropy have been applied very scaiicethe
empirical literature, especially in the empiricaisirance
literature. Therefore, in our paper we have decidedmploy
concentration ratios, HHI and entropy index. Comeion
ratio is a simple measure of industrial concerdratand is
based on calculation of the size of the marketesb&n largest
firms in the industry. In the example of insurarmmoarket it
shows the share of gross written premiums that achseved
by the greatest competitors in relation to thel tgtass written
premium that was achieved by the entire insurandastry in
the respective year. In practice thevariable usually takes a
value of 4, 8 or 12, but may take other values al. Wiore
specifically, depending on the characteristics lggiirements
facing some empirical researches, and dependingthen
available data and subjective estimates of analydts
determines the specific number of the largest conegan the
industry that will be in the focus of discussion.

Summing only over the market shares of thdargest
companies in the market, it takes the form:
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(1)

where n denotes the number of insurance compartiesev
shares are calculated, si denotes share of théstirance

%100
company, i. e. si=X . In this calculation xi denotes total
gross written premium of the insurance company,levki
denotes total gross written premium of the industry
Concentration ratio ranges between zero and 100. It
approaches zero for an infinite number of equaled
companies (given that the chosen for the calculation of the
concentration ratio is comparatively small as comagao the
total number of companies) and it equals 100 ifdbmpanies
included in the calculation of the concentratiotioranake up
the entire industry.
Reference [2] states that the most important axitras a
concentration measure should satisfy are as follows
1.If one firm augments its market share with a résgit
reduction of another firm's market share then the
concentration should increase.
2.1f entry of a new firm occurs concentration should
decrease.
3. If mergers occur concentration should increase.

n
CRn=s +s,+s,+..+5 =)'
i=1

These assumptions are not met by the concentradibm
because it does not comprise all companies imithastry.

Unlike the concentration ratio, Herfindahl-Hirschmiadex
(HHi) includes all companies in an industry and taesdl the
above assumptions. Therefore, it is superior indicaf
concentration in relation to the concentrationaratiwell as an
alternative and widely used measure. Defined asuheof the
squared market shares of all firms:

HHI =s% +s, +s] (2)

where Si denotes the market share of firm i anémotes the
number of firms. According to Reference [3] the HiHtlex
ranges between 10,000 for a pure monopolist (Wite%4. of
the market) to zero for an infinite number of snfiaths.

According to Reference [4, p. 325] markets with Htifher
than 1800 refer to highly concentrated markets katarwith
HHI ranging between 1000 and 1800 refer to modbrate
concentrated markets, while markets with HHI lowkan
1000 belong to low concentrated markets.

However, Reference [5] classifies markets intodltgpes:

Unconcentrated Markets: HHI below 1500
* Moderately Concentrated Markets: HHI between
1500 and 2500
» Highly Concentrated Markets: HHI above 2500

The HHI has a number of noteworthy properties aher
concentration ratios such as: the index counts nizeket
shares of all firms, not merely the top four orh¢jghe more
unequal the market shares of a collection of firthe, greater
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is the index because the shares are squared, atefisc
paribus, the more numerous the firms, the lowénésindex.

The latter two indices are also often used as psofar the
market structure in structural approaches
competition, i.e. the Structure-Conduct-Performarf&CP)
paradigm. For example, according to Reference [6] loos
oligopoly occurs with many firms with a combinecdufdirm
share below 40%. Loose oligopoly together with mumiistic
competition and perfect competition belong to tlegory
known as effective competition, while in a tighigolpoly, the
concentration ratio for the largest four firms isep 60%.
Finally, a firm is dominant when its market shaaeges from
40% to 99%.

The next concentration measure used in the papstiepy
index which takes the form:

E=-Y s logs €)

The index ranges between 0 and log n, and is forereot

segment the compargirich Kindlustuse Eesti ABansferred
its insurance portfolio té\S If Eesti Kindlustugthe ' ranked
company in non-life insurance segment) which insegaits

to measunarket share by 4 percentage points. Furthermore009

Fennia Mutual Company Estonian Brandhansferred its
Estonian insurance portfolio to th& danked company in non-
life insurance segmerit P&C Insurance ASIt also acquired
its Latvian and Lithuanian related companies amdetd them
into branches. Despite the downward trend in thellef
concentration in most of the countries includedhi@ sample,
it varies significantly between countries. The Eso and
Slovenian insurance markets are highly concentratetbur
companies have market share totaling 69.30% anti0¥6.
respectively. Because of the values of variable, @Bove
60%, Estonian and Slovenian
characterized as tight oligopoly. Values of concaidn ratio
CR4 in Poland and Romania are close to the critead| of
40% after which market structure of insurance miarkethese
countries could be described as an effective caitipet

: TABLE IIA
reStrICted .tO [0’ l]’ as most Of the Other meaSL.méS LEVEL OF CONCENTRATION RATIO OF FOUR LEADING INSURNCE COMPANIES
concentration presented above. The value of thegntaries (cr4)
inversely to the degree of con.centratlon. ACCOI’dIt[g Country 2000 2001 2002 2003 2004
Reference [7] it approaches zero if the underlyimarket is
monopoly and reaches its highest value=Hog n, when Bulgaria n.a. n.a n.a n.a. na
market shares of all firms aegjualand market concentration Czech Republic  74.06 71.09  70.04 69.46 71.20
is lowest. Estonia n. a. n. a. 71.24 70.53 80.87
IV. LEVEL OF CONCENTRATION IN NEW EU MEMBER STATES Hungary 7350 7104 6929 6702 6534
Table lla and 2b show the market shares of fouyelstr Poland 7016 7007 6839  63.71 59.56
insurance companies operating in the insurance etsrk Romania n.a. 61.65 n. a. 52.88 49.79
eight new EU member states in the 2000-2010 peFating Slovakia 7233 7222 6946  74.00 72.79
trend of the degree of concentration is observeahajor part :
Slovenia 86.56 86.70 86.73 8567 83.68

W o

of eight countries covered by the sample but it
substantially interrupted in Slovakia in 2003 asllves in
Estonia in 2004 and 2009. This was primarily duenergers

"“Source: authors' calculations based on data onsgvaitten premium

obtained from regulatory agencies of observed cms(see Reference list)

and acquisitions. More specifically, the concemratatio of TABLE IIB
the four leading Slovakian insurance companiescatés a LEVEL OF CONCENTRATION RATIO OF FOUR LEADING INSURNCE COMPANIES
continuous downward movement with the exceptio2@d3. (cra)
That year an increase in the level of concentratpalmost 5  country 2005 2006 2007 2008 2009 2010
percentage points was registered. This upturnendégree of ]
concentration can be explained by the mergeSlofenska’ E:L?Ce;:'a 7436 5942 4341 4129 4328 40.0
poistovia with Allianz Slovenska’ poistos, which had  grepubic 7184 7020  66.87 n.a. 63.36 59.53
been a state-owned company, was privatized in geneavith )
) . . Estonia 7153  67.59 63.88 60.22 68.99 69.30
Allianz. Allianz was the third company by value of gros:
written premium in 2002, with a market share of2B2%. The  Hungary  64.00 60.12  57.23 56.76 55.89 55.77
combined entity increased its market share by almd@s poland 56.29 52.12  48.39 49.20 41.64 43.42
percentage points. S . . Romania 47.71  43.87 43.43 4236 4167 43.83
The level of concentration in Estonia also doesfalbtinto
pattern of continuous and steady downward trenthénleve| ~ Slovakia — n.a. n.a. n.a. . na n.a . na
of concentration. The analysis in greater detasleowed that Slovenia 85.81  82.18 78.99 78.30 78.09 76.10

increase in concentration in the years 2004 andd 208s

Source: authors' calculations based on data onsgvastten premium

insurance markets aan b

partly due to merger and acquisition activities. rMo obtained from regulatory agencies of observed cmsfsee Reference list)

specifically, in 2004 the *iand the # ranked companies in o

life insurance segment increased their market shayefive ~ The average values of concentration in the 200®201

percentage points altogether due to active salesiodinked Shown by Figure 2, show that Slovenia has a supmfly

life insurance products. Moreover, in the non-lifsurance higher concentration rate than the other new EU besm
states.
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Fig. 1 Average values of CR4 ratio in the 2000-2p#&flod
Source: authors' calculations based on data onsgvaitten premium
obtained from regulatory agencies of observed c@m(see Reference list)

2400 2266

2200

2000
As shown in Tables IlIA and IlIB the degree of 1800

concentration in new EU member states varies aciossrved 1600 — o
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remain above the critical level of 1500 in Estomna Slovenia 1000

meaning that these countries belong to the grouth wi 3%

moderately concentrated insurance markets. Ontter side, 600

Bulgaria, Czech Republic, Hungary, Poland and Raanare 400

characterized by unconcentrated insurance markets. 200
The substantial increase in HHI is registered iov&kia in

2003 as well as in Estonia in 2004 and 2009 sityiltw

increase in the level of concentration measure@Ry¢ due to

M&A activities.
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Fig. 2 Average values of HH index in the 2000-2@&@iod

TABLE 1A Source: authors' calculations based on data onsgvasiten premium
VALUES OF HERFINDAHL HIRSCHMAN INDEX obtained from regulatory agencies of observed cmfsee Reference list)
Country 2000 2001 2002 2003 2004
. In terms of concentration degree and its trend,oatm
Bulgarie n.a n.a. n.a. n.a. n.a . i K X i
Czech identical picture was obtained by entropy indexwadl. The
Republic 2048 1970 1883 1849 1962 upward trend is detected in major part of the sampl
Estonia n a n. a. 1606 1646 2138 suggesting the decrease in concentration. Oncen,agjee
Hungan 1591 1577  156C 148  135¢ highest level of concentration is ach!eved in Sfoae whilst
Poland and Romania are characterised by lowestedegf
Poland 1788 1755 1650 1447 1281 concentration among new eight EU member states.
Romanii n.a 1221 n.a. 89t 85(
Slovakie 257¢ 2431 173z 241: 2180 TABLE IVA
VALUES OF ENTROPY INDEX
Slovenia 2517 2547 2566 2529 2495
Source: authors' calculations based on data onsgvaitten premium Country 2000 2001 2002 2003 2004
obtained from regulatory agencies of observed cmm(see Reference list) Bulgaric n.a. n.a n.a n.a n.a.
Czech
TABLE IIIB Republic 0908¢ 0950¢ 0960 0956¢ 09387
VALUES OF HERFINDAHL HIRSCHMAN INDEX
Estonia n. a. n. a. 0.9130 0.9100 0.8097
Country 2005 2006 2007 2008 2009 2010
Hungan 0918¢ 0948¢ 0961 09966 1.0411
Bulgaria 1721 1344 699 693 716 659
Polanc 10298 10366 10721 1.141¢  1.206¢
Czech 1944 1819 1641 n.a. 1458 1315
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Romanii n.a 1.1061 n.a. 12587 1.278¢
Slovakia 0.8810 0.8994 0.9739 0.8790 0.8995
Sloveni¢ 0.7327 0.729¢ 0.7277 0.737¢ 0.752¢

Source: authors' calculations based on data onsgvaitten premium
obtained from regulatory agencies of observed c@m(see Reference list)

TABLE IVB

VALUES OF ENTROPY INDEX
Country 2005 2006 2007 2008 2009 2010
Bulgarie 0.961« 1.117( 1.263: 1.274( 1.265¢ 1.292¢
Czech
Republic 0.942¢ 0.941( 0.984« n. a 1.033¢  1.070:
Estonia 0.8917 0.9243 0.9562 0.9754 0.9016
Hungan 1.053¢ 1.099« 1.106: 1.121¢ 1.134¢ 1.140:
Polanc 1.248: 1.278¢ 1.337¢ 1.306f 1.3637 1.387¢
Romania 1.2772 12781 1.2831 1.3004 1.3049
Slovakic n.a. n.a n.a n.a n.a n.a
Slovenia 0.7558 0.8051 0.8458 0.8484 0.8542

Source: authors' calculations based on data onsgvaitten premium
obtained from regulatory agencies of observed c@m(see Reference list)

1,4000 112634
i

1,2191
ay

1,2000 1 1,0475

=1
o
=33

Q27
o

1,0000 - 09095 0,9066
pi— i

07879

0,8000

0,6000

NN
|
|
|
|
3

0,4000 -

\
|

0,2000 -

0,0000 T T T T T T T T

2
» &

N 0 & &
R P

Fig. 3 Average values of entropy index in the 2@00:0 period

The results of the analysis show that somewhatlaimi
results were obtained by all three different comeion
indicators used in the analysis. The downward trerd
concentration is observed in major part of the taoes
included in the sample, although the level of comiion
varies greatly among observed countries. More fipalty,
moderate concentration and presence of tight otiyoprere
detected in Estonia and Slovenia, whilst Bulgat@zech
Republic, Hungary, Poland and Romania can be destras
unconcentrated insurance markets.

The reason for different degrees of concentratioiorey
observed countries can be found in a fact thatethesre

o.903centrally-planned economies where insurance servicere

provided mostly by one state owned company. Fotigvthe
collapse of communism, some countries adopted rfraeket
policies more quickly increasing the proportioningurance

1.283ompanies operating in insurance markets, espgdidse

with foreign capital which resulted in higher levelf

0 877¢cOMpetition.
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