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Abstract
This article deals with the matter of determining the level of monopolization 

in the insurance sector of Central Serbia during the period 2011–2022. The basis of the 
research were data on the total insurance premium of insurance companies, for which 
we calculated the market concentration coefficient and the Hirschman-Herfindahl Index 
(HHI), as the most popular and most commonly used measures of concentration. Their 
values ​​show a (relatively) high level of concentration, but without clear tendencies 
in its movement, and with minimal decline overall. Based on the equivalent number, 
as the reciprocal (inverse) value of the HHI coefficient, an index called the monopoly 
market ratio or boundary index of market monopolization was proposed, showing 
the degree to which the market is monopolized. The values of this index​ ​during 
the observed period range from around 75 to 60, with a clear downward tendency, 
significantly more intense than the minimal decline in the concentration coefficient 
values. This indicates that the insurance market in Serbia is reducing the influence of 
monopolistic (and oligopolistic) structures during the given period and is becoming 
increasingly competitive, despite the decrease in the number of insurance companies 
in the first half of the observed period and their unaltered number since 2018.
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I. Introduction

Competition, as one of the fundamental economic concepts, has been at 
the centre of attention in theoretical and applied research for many years, especially 
during the last few decades, during which the paradigm of the free-market mec-
hanism has prevailed both in theory and in practice. Furthermore, the action and 
observance of market criteria are considered necessary not only when it comes to 
the real sector of the economy but when dealing with the financial sector, where 
they are also implied. Therefore, in our business environment, an increasing number 
of studies are directed towards this aspect of economic and financial tendencies.

Most generally defined as “the process of conscious competition among 
economic agents for the most favourable conditions of sale or purchase in the market,”2 
competition has been a subject of consideration even before the establishment of 
economic science. In the writings of ancient thinkers, Christian theologians, ancient 
Chinese philosophers, and others, issues of competition were treated in relation to 
the need to introduce various restrictions on capital markets, usury, determining 
so-called fair prices, and so on. Traditionally, the establishment of the theory of 
competition as a subject of scientific interest is associated with Adam Smith, consi-
dered by many as the founder of economic science, and his famous work “An Inquiry 
into the Nature and Causes of the Wealth of Nations,” published in 17763, although 
similar issues were discussed by many philosophers before him4. Smith founded 
three approaches to competition, which are still present in economic science today: 
behavioural, functional, and structural.5 Over the years, thanks to the works of nu-
merous economists, and not only them, competition has gained renown as a model 
suitable for application not only in economics but also in sociology, anthropology, 
as well as in natural sciences (biology, ecology), and other disciplines.

Over the course of the development of market economies, methods and 
techniques for researching the competition have also evolved. Throughout a tradition 
spanning more than two centuries, many aspects and characteristics of competition 

2  А. Д. Некипелов (ред.), Популярная экономическая энциклопедия, Москва: Большая Российская 
энциклопедия, 2003, pp. 129.
3  A. Smith, An Inquiry into the Nature and Causes of the Wealth of Nations, translated into Serbian as A. 
Smit, Istraživanje prirode i uzroka bogatstva naroda, Beograd: Kultura, 1970.
4  Primarily, ancient thinkers such as Xenophon, Plato, Aristotle, and in the modern era, mercantilists have 
been considered here. Alongside well-known and frequently cited mercantilist writers like Thomas Mun, 
Antoine de Montchrétien, Walter Stafford, and others, in whose works significant attention is dedicated 
to state protectionism as a means of restricting competition from foreign commodity producers, it is 
certainly worth mentioning Ivan Pososhkov. His main work, “Book on Poverty and Wealth,” was published 
exactly 300 years ago.
5  For more details, refer to А. А. Рязанов, Эволюция теории конкуренции, Вестник Московского уни-
верситета имени С. Ю. Витте. Серия 1: Экономика и управление, 2017, (2), pp. 21–22.
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have been analysed and explained. However, not all aspects have been fully addressed. 
Consequently, theory has yet to establish even a unified and universally accepted 
definition of the concept of competition. Accordingly, various other aspects of this 
complex phenomenon have not been adequately resolved. One such issue, which 
also represents a central concern of the theory, is the measurement of competiti-
on, as an issue that is particularly important not only in theoretical terms but also 
much more so in practice, relative to the implementation of results (for example, in 
conceiving and implementing antitrust policies or competition protection policies).

In the absence of a generally accepted answer to the above question, 
descriptive, relative ratings on an ordinal scale are most often applied, such as strong, 
moderate, weak competition, etc., based on expert assessments, sociological surveys, 
and sometimes, in a somewhat stricter approach, on the results or consequences of 
competition. Such results include the number of market participants, their achieved 
revenue (income) and profit, i.e., assets and capital, etc. These data (results) are then used 
to calculate the market shares of participants in the relevant quantities at the branch 
level or the entire economy, which were actually achieved in the competition process. 
In this way, research shifts from the domain of behavioural and functional approaches 
to a structural approach, whose subject is the state of the market (market structure).

Calculations and analyses of market participants’ shares assume an under-
standing of the relationship between concentration and competition. Although its 
true nature is not known,6 it is generally accepted that it is inverse, that is, higher 
concentration indicates lower competition, and vice versa. With this general assump-
tion, the first question that arises is the choice of a measure for market concentration 
itself, followed by the question of the analytical possibilities provided by the selected 
measure(s). Unfortunately, both of these questions are not sufficiently illuminated or 
explained in most relevant studies and are generally found at the level of descriptions 
that existed in corresponding research during the period of the FPR/SFR Yugoslavia.7 
Given that such analyses are, of course, insufficient, the author has endeavoured, 
in his earlier works, to supplement and modify the approaches used so far, thereby 
providing insights into additional aspects of the investigated phenomenon.8

6  П. Ф. Воробьёв и С. Г. Светуньков. Новый подход к оценке уровня конкуренции, Современная 
конкуренция, 2016, 10(6).
7  See detailed consideration in: R. Bukvić, Research on market structures in the economy of the Second 
Yugoslavia, Ekonomika, 1999, 35(1–2).
8  In this context, the insurance section is considered in the following works:- R. M. Bukvić, «Decomposition 
of Changes in Concentration in the Insurance Sector in Serbia 2011–2020: The Impact of Changes in 
Market Structure and Number of Insurance Companies,» Ekonomski vidici, 2021, 26(3–4); R. M. Bukvić, «New 
Approaches to Assessing the Degree of Concentration and Competition: The Example of the Insurance 
Sector in Serbia» XLVIII International Symposium on Operational Research, SYM-OP-IS 2021 Banja Koviljača, 
September 20–23, 2021, Proceedings, editors D. Urošević, M. Dražić, Z. Stanimirović, Belgrade: University 
of Belgrade, Faculty of Mathematics, 2021; R. M. Bukvić, «Concentration in the Insurance Sector in Serbia: 
Changes in the Period 2011–2020 and their Decomposition,» Inurance Trends Journal, 2022, 38(1).
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One such attempt is the following research, dedicated to determining the degree 
of monopolization in the insurance sector in Central Serbia. In line with the last note, a 
new approach will be applied, specifically an analytical tool that will, of course, require 
additional research and verification. Compared to previous research, the analysis has 
been extended to the period 2011–2022 and is based on conventional concentration 
coefficients, primarily the Hirschman-Herfindahl Index. The foundation for this research 
was laid in the author’s previous work, which utilized a greater number of different 
concentration measures.9 On this occasion, these, we might say, previous results have 
been generalized and supplemented. Subsequently, a new approach is proposed, and 
based on this, an assessment of the degree of monopolization in the sector is provided. 

II. Methodology notes

The starting point of one of the most commonly applied approaches to as-
sessing market competition is the actual shares of market actors, where the allocation 
of these shares among these actors serves as an indicator of competition. The basis of 
this approach lies in simple reasoning: the smaller the concentration of market shares, 
the less power individual actors have in the market, and therefore, the greater the 
development potential of competition. Such a relationship can be represented by a 
simplified linear model L = 1 – C, illustrating the aforementioned inverse relationship 
between competition (L) and concentration (C) in the market. The assumption of a linear 
relationship should be considered too simplified; it is probably not entirely accurate. In 
some studies, it has been shown that this relationship is of a different, non-linear nature.10 
For the purposes of research in this paper, however, considering the specific nature of 
this relationship is not important; it is sufficient for us to assume its inverse character.

In the above relation, the crucial aspect is determining or measuring con-
centration (C). The level or degree of concentration - C, is determined based on the 
shares si of market actors in the relevant market:

 

 

istraživanjima u periodu FNR/SFR Jugoslavije.7 Budući da su takve analize, naravno, 
nedostatne, u svojim prethodnim radovima postarao sam se da do sada korišćene pristupe 
dopunim i modifikujem, i time pružim uvide u dodatne aspekte istraživanog fenomena.8 
 Jedan od takvih pokušaja predstavlјa i naredno istraživanje, posvećeno utvrđivanju 
stepena monopolisanosti u sektoru osiguranja u Srbiji (bez Kosova i Metohije). U skladu s 
poslednjom napomenom, biće primenjen jedan novi pristup, tačnije analitički instrument za 
čiju će verifikaciju, naravno, biti potrebna dodatna istraživanja i provere. U odnosu na 
prethodna istraživanja analiza je produžena na period 2011–2022, i zasniva se na uobičajenim 
koeficijentima koncentracije, naime u prvom redu na Hiršman–Herfindalovom indeksu. 
Osnov za istraživanje postavlјen je u prethodnom autorovom tekstu, u kojem je korišćen veći 
broj različitih mera koncentracije.9 Ovom prilikom su ti, možemo reći prethodni rezultati, 
uopšteni i dopunjeni, a zatim je predložen novi pristup i na osnovu njega data ocena stepena 
monopolisanosti sektora. 
 

II. Metodološke napomene 
 
 Polazište jednog od najčešće primenjivanih pristupa ocenjivanju tržišne konkurencije 
predstavlјaju ostvareni udeli tržišnih aktera, gde raspored tih udela među njima i služi za 
ocenu konkurencije. Osnovu ovog pristupa čini jednostavno rezonovanje: što je manja 
koncentracija tržišnih udela, tim manje vlasti (moći) na tržištu imaju pojedini akteri, a samim 
tim veća je i mogućnost razvoja konkurencije. Takvu relaciju moguće je predstaviti 
pojednostavlјenim linearnim modelom L = 1 – C, koji ilustruje pomenuti inverzan odnos koji 
postoji između konkurencije (L) i koncentracije (C) na tržištu. Pretpostavku o linearnom 
karakteru tog odnosa treba smatrati za suviše simplifikovanu, ona u osnovi verovatno i nije 
(potpuno) tačna, u nekim istraživanjima se, naime, pokazalo da je taj odnos drugačije, 
nelinearne prirode.10 Za potrebe istraživanja u ovom radu razmatranje konkretne prirode tog 
odnosa nije od značaja, dovolјna nam je pretpostavka o njegovom inverznom karakteru. 
 U gornjoj relaciji klјučno je utvrđivanje, odnosno merenje koncentracije (C). Nivo ili 
stepen koncentracije C određuje se na osnovu udela si tržišnih aktera na relevantnom tržištu: 
 
𝑠𝑠� � ��

� � ��
∑ ������

 (1) 

 
gde je sa N označen broj učesnika (najčešće proizvođača) na tržištu, ili nekom njegovom delu 
(grani, na primer), Qi je obim proizvodnje (iskazan fizički ili vrednosno, ili pak neka druga 
veličina – prihodi ili dohodak, ukupna sredstva tj. aktiva, kapital, broj zaposlenih i dr.) i-tog 

 
7 Videti detaljno razmatranje u: R. Bukvić, Istraživanja tržišnih struktura u privredi druge Jugoslavije, Ekonomika, 1999, 
35(1‒2). 
8 Sektor osiguranja u tom smislu razmatra se u sledećim radovima: R. M. Bukvić, „Dekompozicija promena u koncentraciji 
u sektoru osiguranja u Srbiji 2011–2020: uticaj promena u strukturi tržišta i broju osiguravajućih društava”, Ekonomski 
vidici, 2021, 26(3–4); R. M. Bukvić, „Novi pristupi ocenjivanju stepena koncentracije i konkurencije: primer sektora 
osiguranja u Srbiji”, XLVIII International Symposium on Operational Research, SYM-OP-IS 2021 Banja Koviljača, 20–23. 
septembar 2021, Zbornik radova, ur. D. Urošević, M. Dražić, Z. Stanimirović, Beograd: Univerzitet u Beogradu, 
Matematički fakultet, 2021; R. M. Bukvić, „Koncentracija u sektoru osiguranja u Srbiji: promene u periodu 2011–2020. i 
njihova dekompozicija”, Tokovi osiguranja, 2022, 38(1). 
9 R. Bukvić, „Novi pristupi ocenjivanju stepena koncentracije i konkurencije: primer sektora osiguranja u Srbiji”, XLVIII 
International Symposium on Operational Research, SYM-OP-IS 2021, Beograd: Univerzitet u Beogradu, Matematički 
fakultet, 2021, str. 93–98. 
10 Videti: П. Ф. Воробьёв и С. Г. Светуньков. Новый подход к оценке уровня конкуренции, Современная 
конкуренция, 2016, 10(6), str. 6. 

� (1)

where N represents the number of participants (usually producers) in the market, 
or some of the market parts (such as industry branches). Qi denotes the production 
volume (expressed physically or in value terms, or another quantity such as revenue, 
income, total assets, capital, number of employees, etc.) of the ith actor in the market. 

  9  R. Bukvić, “New Approaches to Assessing the Degree of Concentration and Competition: The Example 
of the Insurance Sector in Serbia,” XLVIII International Symposium on Operational Research, SYM-OP-IS 2021, 
Belgrade: University of Belgrade, Faculty of Mathematics, 2021, pp. 93–98.
10  See: П. Ф. Воробьёв и С. Г. Светуньков. Новый подход к оценке уровня конкуренции, Современная 
конкуренция, 2016, 10(6), p. 6.
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The shares of the si in (1) can be expressed as percentages, which then reflects on 
the values of the concentration coefficients calculated on that basis. However, the 
choice of expressing shares or indicators in one way or another does not affect the 
construing of the results.

Since the beginning of the 20th century and the early works of Corrado 
Gini and Max Lorenz, the economists and statisticians have developed and utilized a 
variety of methods or indicators to assess the degree of concentration.11 A significant 
impetus to the development of this area came along with a major economic crisis 
at the beginning of the fourth decade, when a vast amount of industrial statistics 
became available. Among the concentration measures, two indicators were most 
commonly used in the early stages, somewhat inversely related to each other: 1) the 
number of firms that account for a certain percentage (in most cases 80%) of the 
relevant aggregate (production, sales, revenue or income, assets, etc.).

 

 

aktera na tržištu. Udeli si u (1) mogu se izražavati u procentima, što se onda odražava i na 
vrednosti samih koeficijenata koncentracije, obračunavanih na osnovu njih, ali izbor jednog 
ili drugog načina iskazivanja udela, pa i pokazatelјa, naravno, nema značaja za tumačenje 
rezultata. 
 Za ocenu stepena koncentracije ekonomisti i statističari su od početka 20. veka i 
početnih radova Korada Đinija i Maksa Lorenca razvili i koristili veći broj metoda, odnosno 
pokazatelјa.11 Veliki podsticaj razvoju te oblasti usledio je s velikom ekonomskom krizom na 
početku četvrte decenije, kada je postao dostupan ogroman obim industrijske statistike. Među 
merama koncentracije u početku su najčešće primenjivana dva pokazatelјa, u određenom 
smislu međusobno inverzna: 1) broj preduzeća koja ostvaruju određeni procenat (u većini 
slučajeva 80%) relevantnog agregata (proizvodnje, prodaje, prihoda ili dohotka, sredstava i 
dr.) 
 
𝑆𝑆�∗ � ∑ 𝑠𝑠� � 80%�∗

���  (2) 
 
gde je m* broj preduzeća koji se traži (broj preduzeća koji udovolјava postavlјenom 
kriterijumu), i 2) suma udela nekoliko najvećih preduzeća na tržištu 
 
��� � ∑ 𝑠𝑠�����  , (3) 

 
pri čemu je kod pokazatelјa (3) za n u empirijskim analizama najčešće uzimano 4, mada ni za 
taj, niti za neki drugi izbor po pravilu nije pružano bilo kakvo objašnjenje.12 Bez obzira na 
konkretan izbor za n u obračunu koeficijenta (3), očigledno je da je ovaj pokazatelј (kao 
jednostavna suma udela prvih, dakle najkrupnijih, n tržišnih aktera) fokusiran na deo tržišta 
koji se uobičajeno označava kao „jezgro” tržišta, a da shodno tome zapostavlјa njegovu 
„periferiju”, pri čemu granica između ovih dvaju tržišnih segmenata nije ni približno precizno 
određivana i objašnjavana. Ali i više od toga, koeficijent koncentracije zapravo ne otkriva ni 
šta se skriva u tome što čini „jezgro” tržišta, naime kakav je raspored udela u okviru tih n (3, 
4 ili 5, 8 itd.) najvećih tržišnih učesnika. 
 Od pokazatelјa (2) i (3) u praksi se kao pouzdaniji i informativniji, ali i lakši za 
izračunavanje zadržao drugi, poznat pod jednostavnim imenom koeficijent koncentracije 
(CRn). On je stekao i dugo održavao najveću popularnost i primat među brojnim 
pokazatelјima, naročito nakon što ga je DOJ (Department of Justice) prihvatio u svom prvom 
Vodiču za spajanja,13 a ostao je, uz Hiršman–Herfindalov koeficijent (HH),14 sve do danas 
najčešće primenjivan pokazatelј koncentracije.15 

 
11 Videti detaljniji pregled istorijskog razvoja merenja koncentracije u: T. Roberts, When Bigger Is Better: A Critique of the 
Herfindahl-Hirschman Index’s Use to Evaluate Mergers in Network Industries, Pace Law Review, 2014, 34(2), str. 896. i 
dalje. 
12 Najčešće je nekritički uziman broj 4, po ugledu na monografije Privremenog nacionalnog ekonomskog komiteta 
(Temporary National Economic Committee, TNEC), u kojima je taj broj tržišnih učesnika izabran iz praktičnih razloga, a 
bez teorijskih objašnjenja. Videti: M. A. Adelman, The Measurement of Industrial Concentration, The Review of Economics 
and Statistics, 1951, 33(4). 
13 Videti: 1968 Merger Guidelines, U.S. Department of Justice, Antitrust Division, 
https://www.justice.gov/sites/default/files/atr/legacy/2007/07/11/11247.pdf. 
14 U literaturi ovaj koeficijent se često sreće kao Herfindalov koeficijent (indeks), iako primat svakako pripada Albertu 
Hiršmanu, koji ga je koristio još 1945. (doduše, kao kvadratni koren izraza koji je kasnije dao Herfindal, i koji se i danas 
koristi), a Oris Herfindal tek 1950. To možemo istaći kao jedan od najpoznatijih primera tzv. Stiglerovog zakona, ili 
Stiglerovog zakona o eponimiji, prema istoimenom radu iz 1980. godine, videti: S. Stigler, Stigler’s Law of Eponymy. 
Transactions of the New York Academy of Sciences, 1980, 39 (1 Series II)), prema kome „nijedno naučno otkriće nije 
nazvano imenom svog pronalazača”. Sam Stigler isticao je (s pravom) da ovaj zakon pripada Robertu K. Mertonu (koji mu 

� (2)

where m* denotes a number of enterprises looked for (the number of entities satis-
fying the set criterion), and 2) sum of shares of a few major enterprises on the market
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bez teorijskih objašnjenja. Videti: M. A. Adelman, The Measurement of Industrial Concentration, The Review of Economics 
and Statistics, 1951, 33(4). 
13 Videti: 1968 Merger Guidelines, U.S. Department of Justice, Antitrust Division, 
https://www.justice.gov/sites/default/files/atr/legacy/2007/07/11/11247.pdf. 
14 U literaturi ovaj koeficijent se često sreće kao Herfindalov koeficijent (indeks), iako primat svakako pripada Albertu 
Hiršmanu, koji ga je koristio još 1945. (doduše, kao kvadratni koren izraza koji je kasnije dao Herfindal, i koji se i danas 
koristi), a Oris Herfindal tek 1950. To možemo istaći kao jedan od najpoznatijih primera tzv. Stiglerovog zakona, ili 
Stiglerovog zakona o eponimiji, prema istoimenom radu iz 1980. godine, videti: S. Stigler, Stigler’s Law of Eponymy. 
Transactions of the New York Academy of Sciences, 1980, 39 (1 Series II)), prema kome „nijedno naučno otkriće nije 
nazvano imenom svog pronalazača”. Sam Stigler isticao je (s pravom) da ovaj zakon pripada Robertu K. Mertonu (koji mu 

� (3)

whereby at the indicator (3), in empirical analyses, n was most commonly taken as 
4, although for this or any other option, explanations were generally not provided.12 
Regardless of the specific choice for n in calculating coefficient (3), it’s evident that 
this indicator (as a simple sum of the shares of the top n market actors) focuses 
on the part of the market commonly referred to as the “core,” while neglecting the 
“periphery.” However, the boundary between these two market segments has not 
been precisely defined or explained. Moreover, the concentration coefficient does 
not actually reveal what is hidden in the “core” of the market, namely, the distribution 
of shares among these n (3, 4, or 5, 8, etc.) largest market participants.

Among indicators (2) and (3), in practice, the second one, known simply as 
the Concentration Ratio (CRn), has retained greater popularity as more reliable and 

11  To see a more detailed overview of the historical development of measuring concentration, refer to: T. 
Roberts, “When Bigger Is Better: A Critique of the Herfindahl-Hirschman Index’s Use to Evaluate Mergers 
in Network Industries,” Pace Law Review, 2014, 34(2), pp. 896 and further.
12  The number 4 has often been uncritically adopted, following the monographs of the Temporary National 
Economic Committee (TNEC), where this number of market participants was chosen for practical reasons 
without theoretical explanations. See: M. A. Adelman, “The Measurement of Industrial Concentration,” 
The Review of Economics and Statistics, 1951, 33(4).
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informative, but also easier to calculate. The CRn gained and long maintained major 
popularity and significance amongst the numerous indicators, especially after being 
embraced by the DOJ (Department of Justice) in their first Merger Guidelines.,13 and 
has until nowadays remained, with The Hirschman-Herfindahl Index (HHI) 14 the most 
commonly used concentration indicator.15

While calculating the concentration ratio CRn requires only a few data 
points, the Hirschman-Herfindahl Index is computed by considering the shares of 
all participants in the relevant market, and/or, the market observed. Since the sum 
of all shares is, by definition, equal to one, we use the squares of these shares rather 
than the shares themselves for calculating this coefficient.

 

 

 Dok je za izračunavanje koeficijenta koncentracije CRn potrebno svega nekoliko 
podataka, Hiršman–Herfindalov koeficijent obračunava se uzimanjem u obzir udela svih 
učesnika na relevantnom tržištu, odnosno tržištu koje se istražuje. Budući da je taj zbir svih 
udela po definiciji jednak jedinici, radi izračunavanja tog koeficijenta umesto odgovarajućih 
udela koriste se njihovi kvadrati 
 
�� � ∑ 𝑠𝑠������   (4) 

 
a to zapravo znači da su tržišni udeli učesnika ponderisani samim tim udelima. Veliku 
popularnost i prihvatanje kod ekonomista koji se bave industrijskom organizacijom Hiršman–
Herfindalov indeks u značajnoj meri duguje Herfindalovom mentoru Džordžu Stigleru,16 a 
postao je gotovo neizostavan nakon što je uvršćen u novi Vodič za horizontalna spajanja17 
1982. godine. 
 Za izračunavanje koeficijenta koncentracije (3) dovolјno je imati podatke o 
proizvodnji, prihodima i sl. za svega nekoliko (najvećih) tržišnih aktera, stoga je ono 
jednostavno i lako. Nјega, međutim, karakteriše niz krupnih nedostataka (uz ostalo, on može 
imati istu vrednost za različit raspored udela u okviru „jezgra”, na koje je usredsređen), a to u 
značajnoj meri ograničava njegovu upotreblјivost. U akademskim radovima često se ističe da 
koeficijent (4) takav nedostatak nema, a to bi ga naravno činilo znatno prihvatlјivijim i 
upotreblјivijim od koeficijenta (3). Međutim, ako imamo u vidu da se njegove vrednosti 
kreću u rasponu 
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videćemo da se ne može zanemariti činjenica da njegova minimalna vrednost zavisi od broja 
tržišnih učesnika (N). Otuda sledi da je interpretacija koeficijenta (4) u značajnoj meri 
otežana, što, naravno, važi utoliko pre i za koeficijent koncentracije (3). Uticaj broja učesnika 
na veličinu koeficijenta koncentracije veći je i značajniji, naravno, kod tržišta s manjim 
brojem učesnika, kakvo je i tržište osiguranja, zapravo i većina tržišta u Srbiji, i to se nikako 
ne sme zapostaviti. Zbog svega toga potrebno je da se uticaj broja učesnika neutrališe, a za 
takve cilјeve formulisan je i koristi se, doduše ne baš tako često, normalizovani Hiršman–
Herfindalov indeks18 
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je dao ime Matejev efekat, videti: R. K. Merton, The Matthew Effect in Science, Science, 1968, 159(3810)), tako da se sam 
zakon može primeniti i na autora koji ga je otkrio! 
15 Slične ocene mogu se izreći i za istraživanja tržišta i njihovih stanja u našim uslovima, gde je od početaka u kasnim 1950-
im pa sve do kraja postojanja SFR Jugoslavije u analizama korišćen isključivo indeks koncentracije CRn (najpre CR5 a 
zatim CR4). Videti detaljnije u: R. Bukvić, „Istraživanja tržišnih struktura u privredi druge Jugoslavije”, Ekonomika, 1999, 
35(1‒2). Hiršman–Herfindalov indeks prvi put je primenjen tek 2002. godine u studiji Begović i dr., Antimonopolska 
politika u SR Jugoslaviji, Beograd: Centar za liberalno-demokratske studije, 2002, dakle gotovo pola stoleća nakon početka 
istraživanja tržišnih struktura. 
16 Videti: S. Calkins, „The New Merger Guidelines and the Herfindahl-Hirschman Index”, California Law Review, 1983, 
71(2), str. 409. 
17 Videti: 1982 Merger Guidelines, U.S. Department of Justice, Antitrust Division, 
https://www.justice.gov/sites/default/files/atr/legacy/2007/07/11/11248.pdf. 
18 Prema: D. Fibingr, Analýza koncentrace na trhu vepřového masa v České republice, Acta universitatis agriculturae et 
silviculturae Mendelianae Brunensis, 2004, 52(3). 
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This actually means that the market shares of participants are weighted by 
those shares themselves. The Hirschman-Herfindahl Index owes much of its popu-
larity and acceptance among economists specializing in industrial organization to 
Herfindahl’s mentor, George Stigler. 16  It became nearly indispensable after being 
included in the new Horizontal Merger Guidelines17 in 1982. 

To calculate concentration coefficient (3), it is sufficient to have data on 
production, revenues, etc., for only a few (largest) market actors, making it simple 
and easy. However, it is characterized by several significant drawbacks, that limit its 

13  See: 1968 Merger Guidelines, U.S. Department of Justice, Antitrust Division, https://www.justice.gov/
sites/default/files/atr/legacy/2007/07/11/11247.pdf. /accesed on 01.02.2024.
14  In the literature, this coefficient is often referred to as the Herfindahl coefficient (index), although 
the credit should go to Albert Hirschman, who used it as early as 1945 (albeit as the square root of the 
expression later provided by Herfindahl, which is still used today), while Orris Herfindahl did so only in 
1950. This can be highlighted as one of the most well-known examples of the so-called Stigler’s Law, or 
Stigler’s Law of Eponymy, according to the eponymous paper from 1980. See: S. Stigler, “Stigler’s Law of 
Eponymy,” Transactions of the New York Academy of Sciences, 1980, 39 (1 Series II), which states that “no 
scientific discovery is named after its original discoverer.” Stigler himself pointed out (rightly) that this law 
belonged to Robert K. Merton (who named it the Matthew Effect; see: R. K. Merton, “The Matthew Effect 
in Science,” Science, 1968, 159(3810)), so the law can be applied even to the author who discovered it!
15  Similar assessments can be made for market research and their conditions in our context, where from 
the beginnings in the late 1950s until the end of the existence of the SFR Yugoslavia, only the concentration 
index CRn (first CR5 and then CR4) was used in analyses. For more details, see: R. Bukvić, “Istraživanja tržišnih 
struktura u privredi druge Jugoslavije,” Ekonomika, 1999, 35(1-2). The Hirschman-Herfindahl index was first 
applied only in 2002 in the study by Begović et al., “Antimonopoly Policy in the FR Yugoslavia,” Belgrade: Center 
for Liberal-Democratic Studies, 2002, almost half a century after the beginning of market structure research..
16  See: S. Calkins, „The New Merger Guidelines and the Herfindahl-Hirschman Index“, California Law 
Review, 1983, 71(2), p. 409.
17  See: 1982 Merger Guidelines, U.S. Department of Justice, Antitrust Division, https://www.justice.gov/
sites/default/files/atr/legacy/2007/07/11/11248.pdf. /accesed on 01.02.2024.
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usefulness (among other things, it may have the same value for different distributions 
of shares within the “core” of the market it focuses on). In academic papers, it is often 
highlighted that coefficient (4) does not have such a drawback, which would make it 
considerably more acceptable and useful than coefficient (3). However, considering 
that its values range from
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silviculturae Mendelianae Brunensis, 2004, 52(3). 
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We will see that the fact that its minimum value depends on the number of 
market participants (N) cannot be ignored. Hence, the interpretation of coefficient 
(4) is significantly complicated, which also applies, to a large extent, to concentration 
coefficient (3). The impact of the number of participants on the size of the concentra-
tion coefficient is larger and more significant, especially in markets with fewer parti-
cipants (which is actually the case for most markets in Serbia), such as the insurance 
market. This aspect must not be overlooked. Therefore, it is necessary to neutralize 
the impact of the number of participants, and for such purposes, the normalized 
Hirschman-Herfindahl Index is formulated and used, although not as frequently.18
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Its values are, of course, within the range from 0 to 1.
Both coefficients (3) and (4) appertain to the group of the so-called concen-

tration measures,  within which a greater number of coefficients have been developed 
and used. They differ in the weights assigned to market shares. Coefficient (3) is an 
unweighted index, meaning that each share included in the index calculation has 
had a weight equal to one. In contrast, the Hirschman-Herfindahl Index weights 
these shares, as do other indices in this group. In this case, the weights are actually 
the shares themselves. Clearly, in this way, the Hirschman-Herfindahl Index assigns 
greater significance to market participants accounting for larger shares, that is, to 
stronger market actors. However, it is probably more important to note that this 
weighting does not guarantee a unique relationship between the distribution of 
market shares and the level (degree) of concentration. Thus, the same value of the 
HHI coefficient can be obtained for very different configurations of market shares, 
indicating different market conditions.19

18  As per D. Fibingr, Analýza koncentrace na trhu vepřového masa v České republice, Acta universitatis 
agriculturae et silviculturae Mendelianae Brunensis, 2004, 52(3).
19  И. А. Смарагдов и В. Н. Сидорейко, „Индексы рыночной концентрации: неоднозначная инфор-
мативность“, Концепт, 2015, p. 9.
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In the practical implementation of antitrust policy (competition protection 
policy), the application of both above specified indices (3) and (4) faces challenges 
in identifying types (forms) of competition based on their values. These challenges 
in implementing antitrust policy, although not in theory, are often “resolved” by 
arbitrarily setting particular levels of thresholds (for example, in the case of the 
Hirschman-Herfindahl Index, common thresholds have equalled 1,000 and 1,800 
for three types of markets). This is carried out to establish the type of competition 
in the observed or researched market segment based on the value of index (4) and 
its placement in the corresponding segment: non-concentrated, moderately con-
centrated, and highly concentrated markets.20

In this paper, the authors have presented the results obtained through the 
application of the discussed coefficients, primarily the Hirschman-Herfindahl Index 
(HHI). A more detailed examination of other coefficients and results was provided 
in a recent communication,21 including different approaches regarding the logic 
of aggregating market shares into a single number, accompanied by some other 
coefficients, either less popular or simply less used (such as the Gini, Rosenblatt, 
Theil-Holm, and others) for these purposes. The main reason for reducing the number 
of indicators is not in their (good or bad) characteristics; it lies in different goals set in 
this paper. Here, we are not interested in distinguishing the influence of two factors 
(the number of participants in the market and the magnitude of the dispersion of 
their shares) on the size of concentration indicators, which is determined based 
on the nature of the indicator itself. Namely, as emphasized several times, 22 and as 
confirmed by elementary transformations of the coefficient (4), the Hirschman-Her-
findahl concentration coefficient can be represented as the sum of two components.

 

 

čije se vrednosti, naravno, nalaze u rasponu od 0 do 1. 
 Oba koeficijenta (3) i (4) pripadaju grupi tzv. aditivnih mera koncentracije, u okviru 
koje je razvijen i koristi se veći broj koeficijenata. Oni se među sobom razlikuju po 
ponderima koje dodelјuju tržišnim udelima. Koeficijent (3) je neponderisani indeks, što znači 
da svaki udeo koji se uzima u obračun indeksa ima ponder jednak jedinici. Nasuprot tome, 
Hiršman–Herfindalov indeks te udele ponderiše, kao i drugi indeksi iz te grupe. Pri tome, kao 
ponderi u ovom slučaju služe zapravo sami ti udeli. Očigledno, na taj način Hiršman–
Herfindalov koeficijent veći značaj daje tržišnim učesnicima s većim udelima, dakle jačim 
tržišnim akterima. Međutim, verovatno je važnije nešto drugo: potrebno je istaći da ta 
ponderacija ne obezbeđuje jednoznačan odnos između rasporeda tržišnih udela i nivoa 
(stepena) koncentracije, tako da se ista vrednost HH koeficijenta može dobiti za vrlo različite 
konfiguracije tržišnih udela, dakle za različita tržišna stanja.19 
 U praksi sprovođenja antimonopolske politike (politike zaštite konkurencije) primena 
oba navedena indeksa (3) i (4) suočava se i s problemima identifikovanja tipova (oblika) 
konkurencije na osnovu njihovih vrednosti. Ti se problemi u realizovanju antimonopolske 
politike, iako ne i u teoriji, „rešavaju” arbitrarnim postavlјanjem određenih granica (na 
primer, kod Hiršman–Herfindalovog koeficijenta uobičajene granice bile su 1.000 i 1.800 za 
tri tipa tržišta), kako bi se prema vrednosti indeksa (4) i njegovog nalaženja u odgovarajućem 
segmentu odredio i tip konkurencije na posmatranom, odnosno istraživanom tržištu: 
nekoncentrisano, umereno koncentrisano i visokokoncentrisano tržište.20 
 U ovom radu mi ćemo najpre izložiti rezultate dobijene primenom razmotrenih 
koeficijenata, pre svega HH koeficijenta. Detalјnije razmatranje drugih koeficijenata i 
rezultata dali smo u nedavnom saopštenju,21 uklјučujući i drukčije pristupe u odnosu na 
logiku agregiranja tržišnih udela u jedan broj, koju prate i neki drugi koeficijenti, koji su za 
ove potrebe ili manje popularni ili prosto manje korišćeni (Đinijev, Rozenblatov, Tajdman-
Holov i sl.). Osnovni razlog redukciji broja pokazatelјa nije u njihovim (dobrim ili lošim) 
karakteristikama, on se nalazi u drugačijim cilјevima postavlјenim u ovom radu. Ovde nas ne 
interesuje razgraničavanje uticaja dvaju faktora (broja učesnika na tržištu i veličine disperzije 
njihovih udela) na veličinu pokazatelјa koncentracije, do čega se dolazi na osnovu prirode 
samog pokazatelјa. Naime, kao što je više puta istaknuto,22 a što se potvrđuje i elementarnim 
transformacijama koeficijenta (4), Hiršman–Herfindalov koeficijent koncentracije može biti 
predstavlјen kao suma dve komponente: 
 

 (7) 

 
gde je σ2 varijansa (disperzija) tržišnih udela si a N broj tržišnih učesnika. To ima dve, među 
sobom suprotstavlјene, posledice. Kao prvo, izraz (7) pokazuje nejednoznačnost u tumačenju 

 
19 И. А. Смарагдов и В. Н. Сидорейко, «Индексы рыночной концентрации: неоднозначная информативность», 
Концепт, 2015, 9. 
20 Ta podela je prvobitno određena u SAD, u Vodiču za horizontalna spajanja 1997, a zatim je 2010. bila zamenjena 
granicama od 1.500 i 2.500, videti: Horizontal Merger Guidelines (1997) i Horizontal Merger Guidelines (2010). U drugim 
zemljama koje za potrebe antimonopolske politike koriste Hiršman–Herfindalov indeks definisane su drugačije granice 
između ovih tipova tržišta, ali su naravno i one postavljene arbitrarno. 
21 R. Bukvić, „Novi pristupi ocenjivanju stepena koncentracije i konkurencije: primer sektora osiguranja u Srbiji”, XLVIII 
International Symposium on Operational Research, SYM-OP-IS 2021, Beograd: Univerzitet u Beogradu, Matematički 
fakultet, 2021, str. 93–98. 
22 С. Б. Авдашева и Н. М. Розанова, Теория организации отраслевых рынков, Moskva: Издательство Магистр, 1998; 
И. А. Смарагдов и В. Н. Сидорейко, «Индексы рыночной концентрации: неоднозначная информативность», 
Концепт, 2015, 9. 

� (7)

where σ2 is variation (dispersion) of market shares si and N is the number of market 
participants. This has two conflicting implications. Firstly, expression (7) demonstrates  

20  This division was initially defined in the U.S. in the 1997 Horizontal Merger Guidelines and was later 
replaced in 2010 with thresholds of 1,500 and 2,500. See: Horizontal Merger Guidelines (1997) and 
Horizontal Merger Guidelines (2010). In other countries that use the Hirschman-Herfindahl Index for 
antitrust policy purposes, different thresholds between these types of markets are defined, but they 
are, of course, also set arbitrarily.
21  R. Bukvić, „New approaches to assessing the degree of concentration and competition: an example 
from the insurance sector in Serbia“, XLVIII International Symposium on Operational Research, SYM-OP-IS 
2021, Beograd: University of Belgrade, Faculty of Mathematics, 2021, pp. 93–98.
22  С. Б. Авдашева и Н. М. Розанова, Теория организации отраслевых рынков, Москва: Издательство 
Магистр, 1998; И. А. Смарагдов и В. Н. Сидорейко, „Индексы рыночной концентрации: неоднозначная 
информативность“, Концепт, 2015, 9.
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the ambiguity in interpreting the value of the Hirschman-Herfindahl coefficient, 
which must not be overlooked.23 The second implication pertains to the fact that 
expression (7) offers the possibility of distinguishing between the impact of market 
share variance (i.e., changes in market structure) from the number of market partici-
pants on changes in the level of concentration. 24 This distinction served as the basis 
for the research whose results we presented in the previous paper.25

Starting from the Hirschman-Herfindahl coefficient, as one of the most 
commonly used measures of market concentration, analyses can branch out in 
various directions and aspects. One possible yet underutilized approach is based 
on transforming the current market into one with an equal number of actors, i.e., 
equivalent actors. 26  This concept revolves around the idea of an equivalent count, 
defined as the inverse (reciprocal) value of this coefficient

 

 

vrednosti HH koeficijenta, što se nikako ne sme zanemariti.23 Druga posledica odnosi se na 
okolnost da izraz (7) daje mogućnost razgraničenja uticaja varijanse tržišnih udela (dakle, 
promena u strukturi tržišta) i broja tržišnih učesnika na promene nivoa koncentracije.24 
Upravo to poslužilo je kao osnov za istraživanje čije smo rezultate izložili u prethodnom 
radu.25 
 Polazeći od Hiršman–Herfindalovog koeficijenta, kao jedne od najčešće korišćenih 
mera tržišne koncentracije, moguće su analize u više pravaca i aspekata. Jedan od mogućih, a 
čini se nedovolјno korišćenih, zasnovan je na transformaciji aktuelnog tržišta u tržište aktera 
jednakih veličina, tj. ekvivalentnih aktera.26 Reč je, dakle, o konceptu ekvivalentnog broja, 
definisanog kao inverzna (recipročna) vrednost ovog koeficijenta 
 

 (8) 

koji je, kao što vidimo, dat kao kardinalan broj. Šta predstavlјa ekvivalentni broj? 
Pogledajmo izraz (6) i pretpostavimo da su na posmatranom tržištu svi učesnici jednake 
snage, dakle da imaju jednake tržišne udele si. U tom slučaju vrednost koeficijenta (6), 
odnosno (4), svešće se na 1/N, što je i njegov teoretski minimum. Prema tome, recipročna 
vrednost Hiršman–Herfindalovog koeficijenta je broj tržišnih aktera jednake veličine i snage 
(jednakih udela) koji generiše datu vrednost HH indeksa (minimalnu u ovom slučaju, 
odnosno bilo koju u opštem slučaju).27 Drugim rečima, ekvivalentni broj se može tumačiti 
kao efektivan broj učesnika na tržištu, odnosno u bilo kom drugom procesu, na primer u 
izbornom takmičenju.28 Upravo tako tumači ekvivalentni broj i pomenuti Vodič iz 1982,29 i 
to ne treba mešati s uobičajenim shvatanjem pojma „efektivan”, koje se sreće i u akademskim 
tekstovima. 
 Pošto su granice HH koeficijenta date rasponom [1/N, 1], s minimumom kada svi 
učesnici imaju jednake udele i maksimumom u slučaju postojanja samo jednog tržišnog 
učesnika (potpuni monopol), granice ekvivalentnog broja date su rasponom [1, N]. 
Minimalnu vrednost (Ne = 1) ekvivalentni broj će imati u slučaju potpunog monopola, a 
maksimalnu (Ne = N) u slučaju jednakosti svih učesnika na tržištu.30 
 Očigledno je odatle da će razlika N–Ne pokazivati koliko je konkretno stanje na 
tržištu udalјeno od stanja potpune jednakosti svih tržišnih aktera, koje uslovno možemo 
označiti kao stanje savršene konkurencije. Ta razlika će se nalaziti u granicama [0, N – 1], 
uzimajući minimalnu vrednost (N – Ne = 0) u slučaju savršene konkurencije, a maksimalnu 
vrednost (N – Ne = N – 1) u slučaju potpunog monopola. 

 
23 U hipotetičkom primeru Smaragdova i Sidorejka («Индексы рыночной концентрации: неоднозначная 
информативность», Концепт, 2015, 9), čak i u slučaju jednakih tržišnih udela svih tržišnih aktera, vrednost indeksa HH 
biće za pet tržišnih aktera 2.000 a za 10 aktera 1.000. Dakle, u prvom slučaju prema uobičajenim granicama za razgraničenje 
tržišnih struktura tržište bi bilo klasifikovano kao visokokoncentrisano, a u drugom kao nekoncentrisano, što je očigledno 
apsurdno. 
24 С. Б. Авдашева и Н. М. Розанова, Теория организации отраслевых рынков, Moskva: Издательство Магистр, 1998. 
25 R. M. Bukvić, „Koncentracija u sektoru osiguranja u Srbiji: promene u periodu 2011–2020. i njihova dekompozicija”, 
Tokovi osiguranja, 2022, 38(1) 
26 M. O. Finkelstein, R. M. Friedburg, “The Application of an Entropy Theory of Concentration to the Clayton Act֨, Yale 
Law Journal, 1967, 76(4), str. 689. 
27 M. A. Adelman, Comment on the H Concentration Measure as a Numbers-Equivalent, The Review of Economics and 
Statistics, 1969, 51(1), str. 100. 
28 Videti: The Inverse Herfindahl–Hirschman Index as an “Effective Number of” Parties, is.R() in R bloggers, December 17, 
2012, https://www.r-bloggers.com/2012/12/the-inverse-herfindahl-hirschman-index-as-an-effective-number-of-parties/. 
29 Videti: III. HORIZONTAL MERGERS, A. Concentration and Market Share, 1. General Standards, c) Post-Merger HHI 
Above 1800. 
30 Ako je broj učesnika na tržištu veliki, to bi odgovaralo savršenoj konkurenciji, ali ne i kada je taj broj mali. 

� (8)

which is, as we can see, given as a cardinal number. What does the equivalent number 
represent? Let’s look at expression (6) and assume that all participants in the observed 
market have equal strength, i.e., they have equal si market shares. In that case, the 
value of the coefficient (6), that is, (4), will reduce to 1/N, which is also its theoretical 
minimum. Therefore, the reciprocal value of the Hirschman-Herfindahl coefficient 
is the number of market participants of equal size and strength (equal shares) that 
generate the given value of the HHI (the minimum in this case, or any value in the 
general case) 27. In other words, the equivalent number can be interpreted as the 
effective number of participants in the market, or in any other process, such as in 
an electoral competition28. This is exactly how the equivalent number is interpreted 

23  In the hypothetical example of Smaragdova and Sidorejka («Market Concentration Indices: Ambiguous 
Informativeness,» Concept, 2015, 9), even in the case of equal market shares for all market players, the 
value of the Hirschman-Herfindahl index (HHI) would be 2,000 for five market actors and 1,000 for ten 
actors. Thus, in the first case, according to the usual thresholds for distinguishing market structures, the 
market would be classified as highly concentrated, while in the second case, it would be classified as 
unconcentrated, which is obviously absurd..
24  С. Б. Авдашева и Н. М. Розанова, Теория организации отраслевых рынков, Москва: Издательство 
Магистр, 1998.
25  R. M. Bukvić, „Concentration in the insurance sector in Serbia: Changes in the period 2011–2020 and 
their decomposition“, Insurance Trends Journal, 2022, 38(1)
26  M. O. Finkelstein, R. M. Friedburg, „The Application of an Entropy Theory of Concentration to the Clayton 
Act“, Yale Law Journal, 1967, 76(4), pp. 689.
27  M. A. Adelman, Comment on the H Concentration Measure as a Numbers-Equivalent, The Review of 
Economics and Statistics, 1969, 51(1), pp. 100.
28  To read: The Inverse Herfindahl–Hirschman Index as an „Effective Number of“ Parties, is.R() in R bloggers, 
December 17, 2012, https://www.r-bloggers.com/2012/12/the-inverse-herfindahl-hirschman-index-as-an-
effective-number-of-parties/. accessed: 01.04.2024.
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by the mentioned 1982 Guide 29  and it should not be confused with the common 
understanding of the term “effective,” which is also encountered in academic texts.   

Since the boundaries of the HH coefficient have been presented by range 
[1/N, 1], with the minimum when all participants have equal shares and the maximum 
in the case of only one market participant (complete monopoly), the boundaries of 
the equivalent number are given by range [1, N]. The equivalent number will have its 
minimum value (Ne = 1) in the case of a complete monopoly, and maximum value 
(Ne = N) in the case of equality among all market participants.30

It is clear from this that the difference (N - Ne) will indicate how far the 
specific market situation is from the state of complete equality of all market partici-
pants, which we can conditionally designate as a state of perfect competition. This 
difference will lie within the range[0, N - 1], taking the minimum value (N - Ne = 0) 
in the case of perfect competition, and the maximum value (N - Ne = N - 1) in the 
case of a complete monopoly.

Further to the foregoing, we can propose a coefficient that will indicate 
the deviation of a specific market from the state of perfect competition, that is, the 
degree of market monopolization. We will obtain this coefficient by normalizing 
the difference (N - Ne):

 

 

 Polazeći od navedenog, može se predložiti koeficijent koji će pokazivati udalјenost 
konkretnog tržišta od stanja savršene konkurencije, odnosno stepen monopolisanosti tržišta. 
Nјega ćemo dobiti kada normalizujemo razliku (N – Ne): 
 

 (9) 
čije će se vrednosti, očito, nalaziti u rasponu od 0 (kada je Ne = N, dakle u slučaju savršene 
konkurencije) do 1 (kada je Ne = 1, dakle u slučaju potpunog monopola). Koeficijent, ili 
racio, RMB, dakle, pokazuje predeo (oblast, ili granice) monopolisanosti tržišta, koji je 
utoliko veći ukoliko je njegova vrednost bliža jedinici. Očigledno je takođe i da njemu 
komplementarni koeficijent (1 – RMB) pokazuje domen konkurencije na tom tržištu. 
 

III. Osvrt na nivo koncentracije u sektoru osiguranja u Srbiji 2011–2022. 
 
 Posmatrani period 2011–2022. obeležile su na tržištu osiguranja u Srbiji31 značajne 
promene, koje se ogledaju prvenstveno u smanjenju broja osiguravajućih društava u prvom 
delu perioda (zaklјučno sa 2018. godinom). Taj broj se kretao između 27 (u 2011), odnosno 
28 (u 2012. i 2013) i 20 (u poslednjih pet godina), s tendencijom smanjivanja. U relativnom 
iznosu smanjenje broja društava bilo je veoma značajno, ali ono je zaustavlјeno u 2018. 
Među društvima koja posluju u ovom sektoru četiri se bave isklјučivo reosiguranjem. U 
narednim analizama mi smo se usredsredili na društva za osiguranje, uz korišćenje podataka 
Narodne banke Srbije, koji su prezentovani u izveštajima „Ukupna premija i raspored 
premije društava za osiguranje“ za posmatrane godine, kao što smo učinili i u našim 
prethodnim, već citiranim radovima. 
 Karakteristike konkurencije u sektoru osiguranja, kao i u drugim delovima 
finansijskog sektora, kako smo u navedenim radovima već naglasili, opredelјuju 
neadekvatnost korišćenja kao kriterijuma ostvarenog prihoda, a što je uobičajeno u realnom 
sektoru privrede (pored fizičkog obima proizvodnje, koji u finansijskom sektoru nema 
analogona). Stoga je najpre nužno odabrati promenlјivu na osnovu koje će se određivati 
koncentracija (i posledično konkurencija). Problem je u osnovi rešen našim važećim 
propisima (Zakon o zaštiti konkurencije, čl. 7), prema kome se za ocenu stepena 
koncentracije u ovom sektoru koristi ukupna premija po svim oblicima osiguranja.32 I mi smo 
odabrali tu promenlјivu, s obzirom na to da nas interesuje sektor osiguranja u celosti, ali 
jasno je da je za određene svrhe, naravno, poželјno (pa i nužno) koristiti i druge promenlјive 
(ukupna premija neživotnog osiguranja i ukupna premija životnog osiguranja), kako je, na 
primer, učinila M. Dimić u svojoj doktorskoj disertaciji.33 
 Pogledajmo prvo neke relevantne rezultate, koje smo, za tada razmatrani period, 
izložili u prethodnom radu.34 Koncentraciju ćemo u opštem odrediti pomoću pomenutih 
indeksa – koeficijenta koncentracije CRn i Hiršman–Herfindalovog koeficijenta. Ta opšta 
slika biće dopunjena i u određenom smislu verifikovana indeksima Linda. Tabela 1. prikazuje 

 
31 U izveštajima Narodne banke Srbije nisu dostupni podaci za Kosovo i Metohiju, tako da sektor osiguranja Srbije u ovom 
radu ne obuhvata celu Republiku Srbiju. 
32 Druge argumente za korišćenje ove promenljive dao je M. Kostić u:  M. Kostić, „Analiza koncentracije ponude u sektoru 
osiguranja Srbije”, Industrija, 2009, 37(2). 
33 M. Dimić. Analiza nivoa koncentracije u bankarskom sektoru i u sektoru osiguranja u zemljama centralne i istočne 
Evrope, doktorska disertacija, Beograd: Univerzitet Singidunum, 2015. 
34 R. Bukvić, „Novi pristupi ocenjivanju stepena koncentracije i konkurencije: primer sektora osiguranja u Srbiji”, XLVIII 
International Symposium on Operational Research, SYM-OP-IS 2021, Beograd: Univerzitet u Beogradu, Matematički 
fakultet, 2021, str. 93–98. 

� (9)

whose values, clearly, will range from 0 (when Ne = N), in the case of perfect compe-
tition to 1 (when Ne = 1), in the case of a complete monopoly. The RMB coefficient, or 
ratio , therefore, indicates the extent (area, or boundaries) of market monopolization, 
which is greater the closer its value is to figure one. It is also evident that its com-
plementary coefficient(1-RMB) indicates the domain of competition in that market.

III. Overview of Level of Concentration in Insurance Sector  
in Serbia 2011–2022.

The observed 2011 to 2022 period was marked by significant changes in 
the insurance market in Serbia31, primarily reflected in the reduction in the number 
of insurance companies in the first part of the period (up to and including the year 

29  Видети: III. HORIZONTAL MERGERS, A. Concentration and Market Share, 1. General Standards, c) 
Post-Merger HHI Above 1800.
30  If the number of participants in the market is large, that would correspond to perfect competition, 
but not when that number is small.
31  In the reports of the National Bank of Serbia, data for Kosovo and Metohija are not available, so the 
insurance sector of Serbia in this study does not cover the entire Republic of Serbia.
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2018). The number of companies ranged from 27 (in 2011) to 28 (in 2012 and 2013) 
and then dropped down to 20 (in the last five years), with a tendency to further 
decline. In relative terms, the reduction in the number of companies was very signifi-
cant, but it was stopped in 2018. Among the companies operating in this sector, four 
have transacted exclusively the reinsurance business. In the subsequent analyses, 
the authors have focused on insurance companies, using data from the National 
Bank of Serbia, which have been presented in the reports titled “Total Premium and 
Distribution of Premium by Insurance Companies” for the observed years, as they did 
in their previous, already cited papers.

As we have already emphasized in the aforementioned papers, the cha-
racteristics of competition in the insurance sector, as well as in other parts of the 
financial sector, make the use of achieved revenue as a criterion inadequate, which 
is commonly used in the real sector of the economy (in addition to the physical 
volume of production, which has no analogue in the financial sector). Therefore, it 
is of primary significance to select the variable based on which concentration (and 
consequently, competition) will be defined. This issue is essentially resolved by 
Serbian current regulations (Law on Protection of Competition, Article 7), according 
to which the total premium for all types of insurance is used to assess the degree 
of concentration in this sector.32. The authors have also opted for that variable, 
considering that they were interested in the insurance sector as a whole. However, 
it is clear that for certain purposes, it is desirable (and sometimes necessary) to use 
other variables (total non-life insurance premium and total life insurance premium), 
as M. Dimić did in her doctoral dissertation. .33

Let’s first look at some relevant results that we presented in our previous 
paper34, for the than observed period. We shall generally determine concentration 
using the mentioned indices – the concentration ratio (CRn) and the Hirschman-Her-
findahl Index (HHI). This general picture will be supplemented and, in a certain sense, 
verified by the Linda indices. The Table 1 shows the values of the concentration indices 
CRn across four indicators (CR3, CR4, CR5, and CR8) and the Hirschman-Herfindahl 
Index relating to the observed period. The concentration index values here are given 
in percentages, meaning that the shares (1) were multiplied by 100. This, of course, 
does not change anything in terms of the meaning and significance of the indicators 
or the construing  of the presented values.

32  M. Kostić provided other arguments for using this variable in: M. Kostić, “Analysis of supply concentration 
in the insurance sector of Serbia,” Industrija, 2009, 37(2).
33  M. Dimić. Analiza nivoa koncentracije u bankarskom sektoru i u sektoru osiguranja u zemljama centralne 
i istočne Evrope, doctoral dissertation, Beograd: Singidunum University, 2015.
34  R. Bukvić, “New Approaches to Assessing the Degree of Concentration and Competition: Example of 
the Insurance Sector in Serbia,” XLVIII International Symposium on Operational Research, SYM-OP-IS 2021, 
Belgrade: University of Belgrade, Faculty of Mathematics, 2021, pp. 93–98. 
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Тable 1. Values of CR3, CR4, CR5, and CR8 concentration indices, and/
or Hirschman-Herfindahl Index in insurance sector in Serbia 2011 to 2022.

Year
Concentration index

Year
Concentration index

CR3 CR4 CR5 CR8 HH CR3 CR4 CR5 CR8 HH
2011. 63.1 72.1 77.4 88.6 1551 2017. 59.8 71.5 77.2 88.6 1543
2012. 62.4 71.6 77.3 87.5 1596 2018. 61.0 72.6 78.4 89.7 1597
2013. 59.8 70.3 75.8 85.6 1495 2019. 59.7 71.4 77.8 89.3 1545
2014. 60.6 70.8 76.5 87.7 1495 2020. 59.1 71.0 77.6 88.7 1526
2015. 61.2 70.9 76.1 87.5 1558 2021. 57.7 69.0 75.9 87.3 1468
2016. 59.5 70.2 74.9 86.2 1496 2022. 56.6 68.0 75.0 87.1 1435

* Central Serbia only
Source: Stated according to the data of the National Bank of Serbia in the publications titled „Total pre-
mium and premium distribution of insurance companies“ for the relevant years.

The values of indices presented in Table 1 indicate a (relatively) high degree 
of concentration, regardless of highlighted issue of determining the boundaries 
between low, medium, and high concentration (or any other classifications), which 
in fact does not enable precise determination of such a  degree. The values of the 
CR3 index range, with minor fluctuations, at around 60%, the concentration indexes 
CR4 cover just over 70% of the total premium amount, whereas the CR5 covers over 
three-quarters. Based on this, it can be considered that what is commonly referred 
to as the “core” of the market lies within these parameters. The results presented in 
Table 2, obtained by another methodological approach (Lerner indices), confirm 
this. Within this identified “core,” two insurance companies stand out, with shares 
of around 26% and 20%, respectively, with a slight downward trend. On the other 
hand, but also entirely in line with this, it is obvious that the CR8 index has little 
informative applicability in terms of our environment (its value being only slightly 
less than 90% in all years), which can be expected due to the relatively small number 
of participants (insurance companies) and significant market shares of the largest 
ones. One more observation based on the results presented in the Table 1, which 
should be particularly emphasized, is the fact that there was no clear tendency in 
movement of the values of the concentration indexes used throughout the entire 
observed period. This could suggest that the “core” of the market was quite stable 
during that period, and changes within the “core” (considering the values of the CR3, 
CR4, CR5 indexes) were not particularly highlighted.

A somewhat different picture emerges based on the values of the Hirsch-
man-Herfindahl Index (see Figure 1). If the threshold between moderately and highly 
concentrated markets is accepted as the value of this index of 1,800, as prescribed 
in the 1982 Guidelines, the insurance market in Serbia during the observed period 
of 2011–2022 would have to be classified as moderately concentrated. Obviously,  
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this is, at least to some extent, contrary to the information derived from the values of CRn 
concentration indexes, especially CR4 and CR5. Based on this, we can reiterate that for 
the market classification, or their structures, it is not sufficient to use a single indicator 
(index), but rather a combination of multiple indexes or methodological procedures. 

Figure 1. Insurance market concentration in Serbia*: Hirschman-Herfindahl 
and normalized Hirschman-Herfindahl Indexes 2011–2022.
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The stated values of the Hirschman-Herfindahl Index are presented in Figure 
1. As already highlighted, the values of this index are greatly affected by the number 
N (number of participants in the market). The figure illustrates such a conclusion - as 
can be seen, there is a significantly lower level of concentration expressed through 
the normalized index, calculated according to formula (6). For a country like Serbia, 
where the majority of markets are characterized by a small number of participants, 
such a conclusion must be constantly kept in mind, whereas any research in the 
future should focus more on the use of that index.

The values of the indexes presented in the Table 1 above, indicate that there 
might be an oligopolistic structure, with the concentration of high market shares 
within a smaller group of companies. To verify this possibility, we applied a different 
methodological approach, common in the practice of a relevant antitrust body in 
the European Union (European Commission for Competition). It is about the index 
(more precisely - system of indexes) developed by the Commission’s collaborator in 
Brussels, Remo Linda35. Linda proposed an index with the following general pattern:

35  R. Linda, Methodology of concentration analysis applied to the study of industries and markets, 
Brussels: Commission of the European Communities, 1976.
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from where, for each value of m, a separate expression (formula) is obtained, or a 
separate index, whereas the resulting indexes form a range, as a starting point for 
analysing the deviation of markets from perfect competition. The indices given by 
expression (10) are intended precisely for testing the existence of oligopolistic struc-
tures, without using any arbitrarily set boundaries for this purpose, as is otherwise 
done when using other concentration indicators. The values of the indices themselves 
indicate whether an oligopoly exists in the given market in both perfect competition 
markets, where the values of the indexes will constantly decrease (ILm+1 > ILm for 
all m), and in the oligopolist market, contrary to this, the violation of that regularity. 
According to theoretical considerations, an oligopoly can be either firm (with 3–5) 
or loose (with 7–8 market actors).

The values of the Linda indices in the observed period are given in the 
Table 2. As can be seen, these values precisely illustrate, for each year, the inter-
ruption of the decreasing tendency of the range, thus indicating the existence of 
a (firm) oligopoly, although there are certain variations amongst individual years. 
The series of decreasing values of these indexes, namely, are interrupted in each of 
the observed years, however, not in the same order. In most cases, this occurs with 
the fifth consecutive index (IL5 > IL4) – sometimes even earlier -  and in the last two 
years, with the sixth. All of this leads to the aforementioned conclusion about the 
existence of an oligopolistic structure. Therefore, in most years, an oligopoly has 
been formed by four companies, and in two years (2015 and 2016), the structure 
suggested a duopoly. Finally, in the last two years, the oligopoly has expanded (IL6 
> IL5), and it consisted of five companies, but still remained within the bounds of  
a firm oligopoly. 

Table 2. Values of Linda index in Serbian insurance sector * 2011–2020.

IL
Year

2011. 2012. 2013. 2014. 2015. 2016. 2017. 2018. 2019. 2020. 2021. 2022.
IL2 0,7089 0,7272 0,7011 0,5840 0,5759 0,5772 0,6302 0,6434 0,6150 0,6723 0,6748 0,7092

IL3 0,4703 0,5966 0,5828 0,5240 0,6102 0,5977 0,6107 0,6175 0,6042 0,6056 0,6103 0,6089

IL4 0,4911 0,5403 0,4840 0,4692 0,4620 0,4718 0,4586 0,4548 0,4636 0,4570

IL5 0,5488 0,5189 0,4997 0,5009 0,5066 0,4736 0,4661 0,4553 0,4435

IL6 0,4921 0,4759
* Central Serbia
Source: Composed based on the data of the National Bank of Serbia in the publications titled „Total 
premium and premium distribution of insurance companies“ for the relevant years.
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IV. Assessing the degree of monopolization  
in insurance sector

As previously mentioned, this part of the paper will focus on assessing the 
degree of monopolization in the insurance sector during the observed period of 
2011–2022. Section II provides necessary theoretical and methodological notes, 
while Section III offers a general overview of the concentration level. Here, based 
on what has been already presented, empirical analysis is conducted, along with an 
assessment of the degree of monopolization based on the proposed methodology, 
namely the RMB indicator.

Let us first take a glance at the summarized results (Figure 2). We shall notice 
that the values of the equivalent number are quite stable, even though the number 
of participants (insurance companies) decreased until 2018. In the last two years, 
the values of the equivalent number have reached their maximum for the entire 
period. Albeit in some years (2012, 2015, 2017, and 2018) these values may have 
even recorded a decline, this has not affected the general growth tendency. This 
already indicates that the insurance market in Serbia (central part) has been gradually 
moving towards tightening the market conditions, or greater impact of competition.

The values of the calculated RMB index more than confirm such a conc-
lusion. Starting at 75.2 in the starting year 2011, it decreased to 60.2 in the final 
year of 2022, with a steady downward tendency (with the only exception in 2012, 
when a slight increase was observed). Such movement of the index indicates that 
the insurance market in Serbia (central part) has become increasingly competitive 
during the given period, despite a significant decrease in the number of insurance 
companies (until 2018) and their subsequent unchanged number. Considering the 
pronounced fluctuations of the number of insurance companies, it is obvious that 
the values of dispersion of market shares of these companies contributed more to 
the movement of the proposed RMB index, resulting in a reduction of market share 
concentration. Based on the values of concentration indexes used in this study, such 
an unequivocal conclusion could not have been derived, and therein lies one of the 
key values of the research conducted here.
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Figure 2. Number of participants in market (N), equivalent number (Ne),  
and monopoly power index (RMB) in insurance market in Serbia* 2011–2022.
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As a conclusion, we can state that the obtained results appear logical. Altho-
ugh the Hirschman-Herfindahl Index represents the basis for the RMB index, there is 
a relatively low correlation between them (0.42), indicating that the calculated RMB 
index brings new information to a significant extent, which has not been present 
in the Hirschman-Herfindahl Index. It should be noted that the time frame used in 
the conducted research (12 years) is too short for the calculated correlation to be 
deemed reliable, but its value is still indicative. Nevertheless, certain caveats should 
be considered, primarily regarding the influence of the number of participants in 
the market on its structure. This has been emphasized several times in the foregoing 
text and certainly requires further investigation and verification. However, this put 
aside, it would still be desirable to conduct similar research based on the concept 
of the equivalent number and other concentration indexes.

V. Final remarks

Contemporary economic theory observes the concept of competition as an 
essential factor for increasing competitiveness and efficiency in business, not only in 
the real sector but also in infrastructure activities, including the financial sector and, 
within it, the insurance sector. This approach to competition in the financial sector 
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has become increasingly evident in the papers composed by our researchers, who 
have analysed the concentration and competition using both standard and newer 
methods. The number of such research papers and the applied methodological 
procedures, has been slightly greater in the banking sector than in the insurance 
sector so far, but the latter has received increasing attention. All of this can be po-
sitively evaluated.

The presented paper first provides an overview of the degree and changes 
in concentration in the insurance sector using standard indicators (market concen-
tration index and Hirschman-Herfindahl index). The main findings are supported by 
the values of the Linda index, confirming the assumption of an oligopolistic market 
structure in all years considered. In the next section of the paper, an assessment of 
the degree of monopolization in the insurance sector in Serbia (Central part only) 
during the period 2011–2022 was carried out based on a proposed new procedure.

The research results in this paper indicated a relatively high level of concen-
tration, suggesting the existence of an oligopolistic market structure, specifically a 
“firm” oligopoly. There were no significant changes in the level of concentration (and 
competition) during the observed period, but certain minor changes in the values 
of calculated indexes and a slight tendency of their decline have been spotted. It 
should be emphasized that during the observed period, the number of insurance 
companies significantly decreased (from 23 in 2011, and 24 in 2012 and 2013, to 
16 in the last five years), which theoretically might not be considered positive in 
terms of competition. Namely, the assumption is that a decrease in the number of 
participants by definition leads to a reduction in market competition. However, the 
decrease in the number of companies in the insurance sector during the analysed 
period did not have a significant impact on the level of concentration; on the contrary, 
the structure, i.e., the distribution of market shares among insurance companies, 
primarily affected its magnitude. Therefore, the relatively significant decrease in 
the number of companies did not result in an increase in the level of concentration.

All the above confirms the fluctuations of the proposed monopolization 
degree coefficient of the market, which was relatively high throughout the period 
but constantly declining. The decline of this coefficient in the period observed has 
even been more pronounced than the (slight) decrease in the concentration index. 
This fact clearly neutralized the effects of the decrease in the number of insurance 
companies,  simultaneously creating the environment for a more significant impact 
of competition amongst the insurance companies – and this certainly can be deemed 
a positive tendency.

Given the fact that there still is a relatively small number of studies devoted 
to concentration and competition in the insurance sector in Serbia, it is necessary 
to reiterate that we recommend further research, like that conducted in previous 
papers of the authors hereof,. Of course, it is desirable to use different methodo-
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logical approaches while conducting such kind of research. This is necessary for a 
more comprehensive understanding of this complex phenomenon, especially since 
it has been shown that the most commonly used methods have certain, greater or 
lesser, shortcomings, and that attempts to overcome them constantly lead to new 
methodological solutions. Such new solutions are always worth testing in our con-
ditions, especially when it comes to a complex problem like market competition.
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