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Abstract
This paper analyzes the market structure of the Hungarian insurance market, which
operated as a monopoly market until 1986. After the regime change this sector started
to develop rapidly. But the Hungarian insurance market has a strong oligopolistic
character, and thus raises an interesting question as to how close the market is to a
state of perfect competition. Based on the Panzar and Rosse (J Ind Econ 35:443–456,
1987) methodology we estimate the elasticity of total revenues with respect to changes
in input prices, so that we can determine the market structure. The estimation of input
price elasticity is made with a static and a dynamic panel model. According to research
the structure of the Hungarian insurance market significantly differs from the perfect
competition case between 2010 and 2019. The market is in long-run equilibrium, and
the hypothesis of the monopoly case cannot be rejected. The market structure of a
sector is important for modelling phenomena and new regulations effectively, which
is relevant for insurance and competition supervision in the protection of customers.

Keywords Hungarian insurance market · Market structure · Panzar–Rosse model ·
Dynamic panel model

1 Introduction

Modelling a sector plays a crucial role in the preparation of new regulations and
supervisor decisions. Knowledge of the market structure has a critical role in the
maintenance of modelling Systematically Important Financial Institutions (SIFIs).
The insurance market is a large and risky sector with many clients all over the world.
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When market competition rises, the situation of consumers improves as well. On the
other hand, in case of a monopoly, customers are completely vulnerable. Competition
supervision also seeks to curb excessive market power of each firm. Insurance is a trust
transaction in which complex financial assets are sold, thus the role of customer pro-
tection and supervision are of utmost importance. Consequently, an important factor
is to determine how strong competition in the insurance market is.

This paper addresses the question concerning the market structure of the Hungarian
insurance sector. In studying the companies of the Hungarian insurance market, the
answer is not clear, so it is worth examining the problem more thoroughly. The objec-
tive of the research is to determine whether the monopoly or the perfect competition
case fits better for the balance sheet data between 2010 and 2019.

The history of Hungarian insurance dates back a long time. In the 1800s, many
domestic and foreign insurance companies operated in the country. However, most
of them were destroyed because of World War II. Under socialism in Hungary, as
in several Eastern European countries (Tipuric et al. 2008), insurance operated as a
state monopoly from 1952. In 1986, the only insurer company split into the new State
Insurer and the Hungária Insurer, and it was allowed to establish new companies. The
market started to develop rapidly, foreign companies appeared in the market, and in
parallel the supervisor also evolved. For these reasons, after the change of regime the
market underwent significant transformation.

The structure of the current Hungarian insurance market cannot be clearly defined.
According to the Association of Hungarian Insurers in 2019 not less than 31 insurance
companies were present in the market (MABISZ 2019). Breaking out of the monopoly
position, the market has now undergone a major transformation towards perfect com-
petition. On the other hand, in terms of premium income, the top 10 companies cover
more than 80% of the market. The position of the market-leading insurers is stable,
and their ranking has changed only slightly in recent years, which does not confirm
the hypothesis of perfect competition.

Previous researchers have established several methodswhich can be used for empir-
ical analyses of the market structure, such as the Panzar and Rosse model (Panzar and
Rosse 1987) or the Iwata model (Iwata 1974). The Panzar and Rosse method uses
the sum of the factor price elasticities of the reduced form revenue equation to create
testable hypotheses about the market structure. Studies over the past decades have pro-
vided important information onmarket structuresmainly in the bank industry based on
this method. Results from studies of small, medium-sized and large banks around the
world show monopolistic competition and stronger competition on the international
market than at the local level (Bikker and Haaf 2002). Monopolistic competition is
noted in Canada’s (Nathan and Neave 1989) and Italy’s (Coccorese 1998) financial
markets. The Panzar–Rossemodel can be used also in the insurance sector, seeKasman
and Turgutlu (2008), Coccorese (2010), Murat et al. (2002), Jeng (2015), Udin et al.
(2018), Alhassan and Biekpe (2017), Camino-Mogro et al. (2019), Todorov (2016).

The efficiency and concentration of the insurance market is often the focus of the
research. Bikker and Leuvensteijn (2008) analyze the competition and efficiency in
the Dutch life insurance market via different indicators. Knezevic et al. (2015) makes
a data envelopment analysis about the efficiency of the Serbian insurance market,
which shows that the market is not as developed as in neighbouring countries. Some
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articles examining European countries also contain results about theHungarianmarket
(Tipuric et al. 2008, Kramaric and Kitic 2012, Kozmenko et al. 2009). The Hungarian
insurancemarket changedmarkedly after the regime change, with concentration ratios
decreasing between 1998 and 2006 (Tipuric et al. 2008). Research in the sphere of
the new European Union countries, including Hungary, shows that key insurance
indicators are below EU averages, while concentration ratios decreased between 2000
and 2010.

The main research question in articles dealing specifically with the Hungarian
insurancemarket does not usually concern themarket structure. Szüle (2017) compares
the relationship of taxation and solvency between the bank and insurance industry.
The two Hungarian sectors are quite similar, but the two markets are not homogenous.
Banyár and Turi (2019) give an overview of consumer protection rules in the country.
In a study by Kovács (2011) the main indicators of market power are described in
the insurance market by using the Herfindahl–Hirschman Index or the Markov chain
model.

As the Hungarian insurance market structure is indeed rarely studied empirically,
this article seeks to fill in this gap by using the Panzar–Rosse method in the case of
the Hungarian insurance market. According to Goddard and Wilson (2009) the factor
price elasticity should be estimated with a dynamic panel model, because the static
model can cause biased and inefficient coefficients. We used a static and a dynamic
panel approach and two different dependent variables to assess the robustness of the
results.

The analysis shows that the structure of the Hungarian insurance market in most
cases differs significantly from the perfect competition case between 2010 and 2019.
But the hypothesis of the monopolistic competition case cannot be rejected. During
this time period the insurance market was in long-run equilibrium according to the
Panzar–Rosse methodology. The monopoly market means in this case that the insurer
companies’ decisions do not depend on other companies, which suggests high market
power.

The rest of the paper is organized as follows. Section 2 presents the methodology of
the Panzar–Rosse model and the dynamic panel data approach. In Sect. 3 we describe
the dataset on the Hungarian insurance market that we used for the analysis, and some
further indicators concerning the market structure of the Hungarian sector. Section 4
focuses on the results, and finally Sect. 5 concludes.

2 Methods

The analysis of the insurance market is based on the Panzar–Rosse model, which gives
testable implications of profit maximizing companies in different market structures.
The great advantage of the Panzar and Rosse model is the limited data requirement,
its large literature, and easy interpretability. Only revenues and factor prices of the
companies are required. There is no need for explicit information about the structure
of the market.
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The reduced form revenue equation is the following:

π � R(y, z) − C(y, w, t).

where R(y, z) is the reduced form revenue function, y is the decision variable and z
are further exogenous variables which influence the revenue function. C(y,w, t) is the
cost function, where w is the vector of exogenous factor prices and t is the vector of
additional exogenous variables that influence cost.

This simple model assumes profit maximizing companies. The testable expression
is the sum of the factor price elasticities of the reduced form revenue equation:

H �
∑

i

∂R∗

∂wi

wi

R∗

where * indicates the profit maximizing values.
The paper of Panzar and Rosse (1987) offers different theorems about the value of

the sum of elasticities of gross revenue with respect to input prices (denoted H ) for
competitive and monopolistic markets to be able to distinguish these models. In the
case of a neoclassical monopolist or collusive oligopolist, the elasticity is nonpositive
(H ≤ 0). It is equal to unity in the case of a competitive price-taking insurance in
long-run competitive equilibrium (H � 1). For a monopolistic competitor the factor
price elasticity is between 0 and 1 (0 < H < 1). An assumption is that in the case
of perfect competition and monopolistic competition the companies are observed in
long-run equilibrium and entry and exit are free. In long run equilibrium the return
rates are not correlated with input prices. To test the long run equilibrium empirically,
return on assets (ROA) can be estimated with the same independent variables used in
the estimation of the factor price elasticity. In long-run competitive equilibrium, the
sum of the factor price elasticities is zero (E � 0) (Table 1).

In Kasman and Turgutlu (2008) the following equation is estimated with a panel
dataset:

lnT Ri,t � α + β1lnPLi,t + β2lnPBSi,t + β3lnPFKi,t

+ γ lnT Ai,t + δlnET Ai,t + εlnLT Ai,t + ζ

Table 1 Interpretation of test the
market structure and the long
run equilibrium based on the
Panzar and Rosse methodology
Source: Simpasa (2013)

Competitive test

H ≤ 0 Monopoly or collusive oligopoly

0 < H < 1 Monopolistic competition

H � 1 Perfect competition

Long-run equilibrium test

E � 0 Long-run equilibrium

E �� 0 Disequilibrium
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where TR � total revenue, PL � unit price of labor, PBS � unit price of business
services, PFK � unit price of financial capital, TA � total assets, ETA � the ratio
of equity capital to total assets, LTA � ratio of losses paid to total assets and index i
shows the insurance company, while index t denotes the time.

These values can be calculated using the financial report of the companies. To
determine the market structure, we need to test the hypothesis of factor price elasticity
(H ), which can be calculated as the sum of the coefficients of the factor prices (β1 +
β2 + β3).

The Panzar and Rosse approach is used in several studies in different countries and
time periods, a summary of which is listed in Table 2. Some of the studies focus on the
whole sector, but Camino-Mogro et al. (2019) andUddin et al. (2018) distinguished the
life and the non-life sector. Kasman and Turgutlu (2008) concentrated on the non-life
sector, but they apply the data to three different sub-periods in their article in order to
observe changes on themarket. The insurancemarket operated in a perfect competition
environment in Nigeria, Ecuador and in the case of not-fined Italian companies. In
most cases where monopolistic competition or a monopoly characterizes the market
structure, the hypothesis of perfect competition can be rejected. Most of the studies
use the static panel data approach to estimate factor price elasticity. In Alhassan and
Biekpe (2017) used the dynamic panel analyses for the estimation.

We also use two approaches of panel modelling, namely, static and dynamic. The
static approach means that we do not use any autoregressive, lagged variables. The
easiest way to estimate a pooled OLS model is a simple OLS for panel data. There
could be one serious problem, however, which is the unobserved effect which violates
the exogeneity assumption. In that case the goal of the estimation is to eliminate the
unobserved effect.We canmake awithin transformation or fixed effects transformation
in that case. It means that we take the average of cross-section observations over time
and then subtract it from the original equation. In this way all the time constant effects
disappear (unobserved effect and all explanatory variables which are constant over
time) (Wooldridge 2012).

The dynamic approach uses an autoregressive model, the lag of the dependent vari-
able as an explanatory variable. In that case several problems occur during estimation.
When the lagged value of the dependent variable correlates with the error term, the
fixed effect estimation could not solve the problem of endogeneity. Arellano and Bond
(1991) use Generalized Method of Moments (GMM) estimation, in which they use
first differences to eliminate individual effect. They solve the endogeneity problem by
using all the lagged values of dependent variables as instruments. The method is also
called one-step GMM in case of panel modelling. The hypothesis of factor price elas-
ticity (H) could be tested in this specification because the lag of dependent variables
and the instruments belong to control variables.

3 Data

To test whether the market is competitive or monopolistic we built empirical models.
From the Hungarian insurance market, we chose the ten biggest companies and col-
lected the required information about them between 2010 and 2019. In this waywe had
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Table 2 Summary of the Panzar and Rosse methodology in the insurance market

Author Country Time period Method Result

Alhassan and
Biekpe (2016)

South-Africa
non-life

2007–2012 Static panel Monopolistic
competition

Alhassan and
Biekpe (2017)

South-Africa
non-life

2007–2012 Dynamic panel Monopolistic
competition

Camino-Mogro
et al. (2019)

Ecuador 2001–2016 Static panel Life: perfect
competition
Non-life: perfect
competition

Coccorese (2010) Italy 1998–2003 Static panel Not fined:
monopolistic
comp. or perfect
competition Fined:
monopoly

Jeng (2015) China 2001–2009 Static panel Life: monopolistic
competition
property-liability
insurance:
monopoly

Kasman and
Turgutlu (2008)

Turkish non-life 1996–1998 Static panel Monopoly

1999–2001 Monopoly

2002–2004 Monopolistic
competition

Murat et al. (2002) Australia 1998 Static
cross-sectional
data

Monopolistic
competition

Todorov (2016) Bulgaria 2005–2014 Static panel Monopoly

Uddin et al. (2018) Nigeria 1999–2008 Static panel Life: perfect
competition
Non-life: perfect
competition

Madari and
Szádoczkiné
Varga (2021)

Hungary 10
biggest
companies

2010–2019 Static and
dynamic panel

Monopoly or
monopolistic
competition in
long run
equilibrium

the opportunity to build a balanced panel dataset with 10 cross-section observations
and 10 time periods.

Table 3 shows the number of the insurance companies in Hungary between 2011
and 2019. Insurance companies can operate under various forms of organisation, the
most significant of which are formed as corporations. Ourmost recent analyses contain
only corporations. Although there are several smaller firms on the market, their activ-
ity is difficult to review. The Hungarian Insurance Association (Mabisz) also tracks
companies with different forms of operation. In total, there are more insurers in the
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Table 3 Number of insurance
companies according to Mabisz
between 2011 and 2019

Year Number of members
in MABISZ

Number of insurance
corporations based in
Hungary

2011 31 31

2012 33 29

2013 31 26

2014 32 27

2015 31 26

2016 27 24

2017 27 22

2018 27 22

2019 23 22

Hungarian market than indicated in Table 2, but they are not significant in terms of
revenue and size.

The most important indicators of market concentration are given in Table 4. The
Herfindahl–Hirschman Index used to calculate gross premium income was 948 in
2011 and began to decrease until 2015 after which HHI increased to 922 by 2019.
These values are below the commonly used limit of 1,500, which indicates that the
market is not concentrated. The market share of the top three, five and ten companies
also decreased until 2016, after which it increased. The ten highest-income companies
accounted for 83% of the market in 2011, but by 2019 they already accounted for 87%.
The top five insurance companies cover more than half of the market. The C3 con-
centration was 40% in 2019. In 2018, Aegon became the third highest-income insurer
after Allianz and Generali, ahead of Groupama. The market leader in the country was
Allianz throughout the whole period, with a share of around 15% (MABISZ 2019).

Table 4 Concentration indicators of the Hungarian insurance market between 2011 and 2019 according to
data released by Mabisz

HHI C3 (%) C5 (%) C10 (%)

2011 948.56 43.18 62.45 83.52

2012 926.84 42.55 61.33 83.10

2013 894.08 40.70 59.50 83.41

2014 853.92 39.14 58.03 82.57

2015 829.09 38.16 57.70 81.08

2016 831.94 38.34 57.19 81.27

2017 896.38 38.87 58.77 86.44

2018 925.34 40.11 58.92 87.69

2019 922.77 39.96 58.56 87.84
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There is no general threshold to determine whether the market is too concentrated
or not (Kovács 2011). However, in the case of a merger, the aim is to avoid excessive
dominance. Therefore, the competition authorities cover the extent to which market
concentration may be considered too high as a result of a merger. According to the
European Union Council Regulation (EC) No 139/2004 of 20 January 2004 on the
control of concentrations between undertakings, if the market share is lower than 25%,
than the fusion does not ruin the competition. A merger of companies with a larger
market share constitutes too much market dominance (Council Regulation 2004).
According to the European Guidelines on Horizontal Mergers, there is no negative
effects if the HHI is below 1000, as the market is not concentrated. Between 1000 and
2000 basis points, it is moderately concentrated, if the HHI is above 2000, then the
market is highly concentrated (Csorba 2007).

4 Results

We summarise the results of the static and dynamic panel models below (see Table
5). As factor prices we used the unit price of labour (PL), business services (PBS)
and capital (PFK), and as control variables the ratio of losses to total assets (LTA), the
ratio of life insurance portfolio to total portfolio (Life), the ratio of equity capital to
total assets (ETA), claim costs to technical provisions (PD), and outward reinsurance

Table 5 Results of fixed effects and GMM models

Fixed effects model GMM model

Coefficient Standard
error

p-value Coefficient Standard
error

p-value

Constant 25.597 0.425 0.000 0.059 0.009 0.000

lnPLi,t 0.002 0.018 0.907 0.005 0.012 0.658

lnPBSi,t 0.042 0.061 0.496 − 0.036 0.074 0.622

lnPFKi,t 0.037 0.043 0.390 0.025 0.018 0.162

LTAi,t − 4.536 3.621 0.214 13.129 2.880 0.000

Lifei,t − 0.802 0.467 0.090 1.035 0.342 0.003

lnYi,t−1 0.698 0.198 0.000

n 100 80

t 10 10

Instruments – 42

Sargan test – χ2 � 53.561 and p-value � 0.023

AR(2) test – z � 0.211 and p-value � 0.833

β1 + β2 +
β3 � 0

F � 1.049 and p-value � 0.308 F � 0.006 and p-value � 0.937

β1 + β2 +
β3 � 1

F � 136.349 and p-value �
0.000

F � 177.729 and p-value � 0.000
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premiums to earned premiums (Reinsurance). According to Biker et al. (2012) only an
unscaled revenue equation can give unbiased result, so the dependent variable is not
scaled, and the model does not contain the total asset as a control variable. To provide
positiveness in case of taking a logarithm we shifted the values of PBS, PFK and ROA
with a unique constant value above zero. The parameters did not show a significant
difference after this change-over. The results seem robust. This calculation is similar
to the approach taken by Alhassan and Biepke (2017). The final equation contains
only the significant control variables (LTA and Life) as the following equation shows.

T Ri,t � α + β1lnPLi,t + β2lnPBSi,t + β3lnPFKi,t

+ γ LT Ai,t + δLi f ei,t + εT Ri,t−1 + ζ

The first model is the fixed effects panel model. The first obvious thing is that
none of the variables, parameters are significant in the model (α � 5%). We checked
heteroskedasticity. It could be the case that the standard errors are biased, and thus the
t-tests are not consistent. So, we used heteroskedasticity and autocorrelation corrected
standard errors, however, the results remained the same. It means that, the parameters
of logarithm of PL, PBS and PFK are zero separately. In this way the sum of these
parameters should be zero too. To test it, below the results of the model we report
the two parameter tests. These are simple linear parameter restrictions, so we could
implement an F test for the sum of coefficients.

In the case of monopoly, elasticity is nonpositive (H ≤ 0). In this case it means
that the revenue function does not depend on the decision of the rivals. The value of
the appropriate test is 1.049 with a 30.8% p-value. This means that we cannot reject
the null hypothesis; we accept a monopoly market. In a monopolistic competition H
≤ 1. In long-run competitive equilibrium, the elasticity is unique (H � 1). The value
of the second appropriate test is 136.349 and the p-value is near 0. This means that
we reject the null hypothesis, so there is no perfect competition. The result of the two
tests shows that the insurance market is a monopoly or a monopolistic competition.
Goddard and Wilson (2009) found that, the estimator of H-statistics in fixed effects
model could be biased towards zero, which could be a limitation here. But they also
proved that the GMM estimator is more efficient in case of H statistics.

It is rational and realistic to make the model dynamic. In the one-step GMMmodel
we use the lag of the dependent variable as an explanatory variable. This is significant
and our choice seems appropriate. The model should meet some requirements. The
first is the AR(2) test, which tests the number of lags and model specification. The
null hypothesis states that the first lag of Y is enough. The p-value of the test is 83%,
so more lags are not needed in the model. The second requirement is the Sargan over-
identification test. Due to huge number of instruments over-identification could occur
in the model. In our model the p-value of the test is 2.3%. This is not unambiguous;
it is on the edge of acceptance and rejection. Thus, it is a limitation when we discuss
the result of GMM model.

The parameter tests (H≤ 1 and H≤ 0) provide the same result as in the fixed effects
panel model. The insurance market in Hungary, in the given time period is monopoly
or monopolistic competition.
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We would like to see the robustness and variability of the results if we modify the
definition of the dependent variable. In the literature, the dependent variable, revenue,
is defined several different ways, however, most cases focus on the technical incomes.
Alhassan and Biekpe (2017) and Coccorese (2010) used the net earned premiums
and investment incomes, Kasman and Turgutlu (2008) used the sum of financial and
technical incomes, Murat et al. (2002) used the premium revenues and investment
incomes. In the first case we used the total revenue (income from life, non-life and
non-technical parts). The following table contains the results of thosemodels, in which
the dependent variable is the revenuewhich contains only the premiums and investment
incomes from life and non-life sector without the non-technical incomes.

In the fixed effects model, we used heteroskedasticity and autocorrelation corrected
standard errors again. We got more significant variables in this model compared to the
previous case. The cause could be the “cleaned”, more rational dependent variable.
According to the parameter tests, we can reject the monopoly and perfect competition
hypothesis too, so the sum of the parameters is between 0 and 1. It means that the
market is a monopolistic competition.

The specification of GMMmodel required the second lag of the dependent variable
based on the result of AR(2) test (p-value ~ 0.000). In the GMMmodel there are also
more significant variables compared to the former GMM case. If we see the parameter
tests, we find that the H ≤ 0 hypothesis could be rejected. However, we should accept
the H � 1 hypothesis on 5% significance level. According to that the market is perfect
competition, but it is worth mentioning that the p-value is on the edge of acceptance
and rejection here. It is also important to note that in the GMM model there is an
overidentification problem according to the Sargan test.

According to the two models in Table 6 the conclusion is that the Hungarian insur-
ance market is not monopoly or collusive oligopoly, both cases seem to support the
monopolistic competition.

Panzar andRosse assume that their estimations are acceptable under the assumption
of long-run equilibrium. We can test it because in long-run equilibrium input prices
are not expected to be correlated with the rate of returns in the model (Alhassan and
Biepke 2017). So, we built the same models in which the logarithm of ROA is the
dependent variable as the following equation shows.

ROAi,t � α + β1lnPLi,t + β2lnPBSi,t + β3lnPFKi,t

+ γ LT Ai,t + δLi f ei,t + εROAi,t−1 + ζ

From Table 7 it is clear that there are only insignificant variables. We test the sum
of input parameters. If the sum is equal to zero, then long-run equilibrium exists in
the Hungarian insurance market. In both models the value of the F-test for restric-
tions is low, which implies a high p-value. For this reason, we cannot reject the null
hypothesis, so the assumption of long-run equilibrium is valid. The estimations in
the previous models are acceptable. All the model diagnostics and tests are reliable.
The heteroskedasticity does not affect the results of fixed effect model. There is no
autocorrelation and overidentification problem inGMMmodel.Molyneux et al (1994)
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Table 6 Results of fixed effects and GMM models with redefined revenue

Fixed effects model GMM model

Coefficient Standard
error

p-value Coefficient Standard
error

p-value

Constant 27.938 0.533 0.000

lnPLi,t − 0.017 0.028 0.559 0.055 0.038 0.148

lnPBSi,t 0.273 0.036 0.000 0.456 0.134 0.000

lnPFKi,t 0.234 0.043 0.000 0.247 0.036 0.000

LTAi,t − 26.522 11.589 0.048 − 63.738 10.721 0.000

Lifei,t − 2.657 0.466 0.000 − 2.186 1.133 0.054

lnYi,t−1 0.127 0.081 0.115

lnYi,t−2 − 0.287 0.083 0.000

n 100 70

t 10 10

Instruments – 40

Sargan test – χ2 � 58.448 and p-value �
0.004

AR(2) test – –

β1 + β2 + β3 � 0 F � 103.915 and p-value � 0.000 F � 33.822 and p-value � 0.000

β1 + β2 + β3 � 1 F � 112.597 and p-value � 0.000 F � 3.419 and p-value � 0.064

Table 7 Results of fixed effects and GMM models for ROA

Fixed effects model GMM model

Coefficient Standard
error

p-value Coefficient Standard
error

p-value

Constant 1.431 1.397 0.309 0.016 0.015 0.282

lnPLi,t 0.005 0.060 0.933 − 0.027 0.031 0.385

lnPBSi,t − 0.003 0.201 0.987 − 0.002 0.034 0.951

lnPFKi,t 0.091 0.140 0.518 0.096 0.134 0.473

LTAi,t 0.593 11.892 0.960 − 7.771 9.552 0.416

Lifei,t 0.105 1.537 0.946 − 0.569 0.589 0.334

lnYi,t−1 − 0.020 0.012 0.091

n 100 80

t 10 10

Instruments – 42

Sargan test – χ2 � 6.705 and p-value � 0.999

AR(2) test – z � 0.603 and p-value � 0.547

β1 + β2 + β3 � 0 F � 0.128 and p-value � 0.721 F � 0.295 and p-value � 0.587
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observed banking in European countries, they got similar results, there were no signifi-
cant variables in themodels for ROA in some countries. They drew similar conclusion,
the assumption of long-run equilibrium is valid.

5 Discussion and conclusion

We examined the market structure of the Hungarian insurance sector with the help
of empirical analysis. Based on the Panzar and Rosse model, we tested the input
price elasticity. We accepted the long-run equilibrium assumption which enabled us
to perform further estimations. Using a static and dynamic panel model with two
different dependent variables we got the results that the Hungarian insurance sector is
a monopolistic competition market. We reject the null hypothesis about the unit factor
price elasticity in most models, the sum of the parameters of a unit price of labour,
unit price of business services and unit price of financial capital is not equal to one,
thus the market is not under perfect competition.

Using thismodel, amonopolymarketmeans that the decision of a company does not
depend on the decisions of the other participants. In some cases the hypothesis of the
monopoly market can be accepted, that fact suggests large market power in the sector.
Similar results in the insurancemarket canbe seen in other countries.Methodologically
it is important that the estimation of factor price elasticity was made with a static and
a dynamic panel model also. Most cases seem to support monopolistic competition.

The scope of this study was limited in terms of the time period and the number of
companies examined. More extensive research would be needed to work with a larger
sample. The investigation of the evolution of insurance competition in time could be
the topic of a future research. Greater effort is needed to divide the sector and estimate
factor price elasticity for life and non-life insurance separately. A further interesting
research question could examine the insurance sector at a regional or even European
level. It is important to understand the market structure of Systematically Important
Financial Institutions (SIFIs), so a similar study would be worthwhile undertaking for
the banking sector, which would allow for a comparison of the two sectors.
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S, Stirn LZ, Kljajić BM, Povh J, Žerovnik J Proceedings of the 16th International Symposium on
Operational Research in Slovenia. Slovenian Society Informatika, Ljubljana, pp 125–129

Maudos J, deGuevara JF (2007)The cost ofmarket power in banking: socialwelfare loss vs. cost inefficiency.
J Bank Finance 31:2103–2125

Molyneux P, Lloyd-Williams DM, Thornton J (1994) Competitive conditions in European banking. J Bank
Finance 18(3):445–459

Murat G, Tonkin RS, Jüttner DJ (2002) Competition in the general insurance industry. German J Risk Insur
91(3):453–481

Nathan A, Neave EH (1989) Competition and contestability in Canada’s financial system: empirical results.
Can J Econ Revue Canadienne D’economique 22(3):576–594

Panzar JC, Rosse JN (1987) Testing for ’monopoly’ equilibrium. J Ind Econ 35(4):443–456
Shaffer S (1983) Non-structural measures of competition toward a synthesis of alternatives. Econ Lett

12:349–353
SimpasaAM (2013) Competition andmarket structure in the Zambian banking sector. AfricanDevelopment

Bank Group, Working Paper 168
Solvency II (2009): DIRECTIVE 2009/138/EC OF THE EUROPEAN PARLIAMENT AND OF THE

COUNCIL of 25 November 2009 on the taking-up and pursuit of the business of Insurance and
Reinsurance (Solvency II)

Szüle B (2017) Solvency effects of taxation: a comparison of Hungarian banks and insurance companies.
Acta Oecon 67(1):63–75. https://doi.org/10.1556/032.2017.67.1.4

Tipuric D, BachMP, Pavic T (2008) Concentration of the insurance industry in selected transition countries
of Central and Eastern Europe, 1998–2006. Post Communist Econ 20(1):97–118

Todorov AB (2016) Assessing competition in the Bulgarian insurance industry: a Panzar–Rosse approach.
Int J Econ Financ Issues 6(3):872–879

Uddin G, Oserei K, Oladipo O, Ajayi D (2018) Industry competitiveness using firm-level data: a case study
of the Nigerian insurance sector. Adv Panel Data Anal Appl Econ Res. https://doi.org/10.1007/978-
3-319-70055-7_37

Wooldridge JM (2012) Introductory Econometrics a modern approach 5th Edition

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published maps
and institutional affiliations.

123

https://doi.org/10.1556/032.2017.67.1.4
https://doi.org/10.1007/978-3-319-70055-7_37

	The Hungarian insurance market structure: an empirical analysis
	Abstract
	1 Introduction
	2 Methods
	3 Data
	4 Results
	5 Discussion and conclusion
	Acknowledgement
	References




