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Aim of the research is to define unemployment determinants of the labor
markets on the example of post-transition Central European eu member
countries – Poland, Czech, Slovak, Hungary, Slovenia, and Croatia. The
purpose of the paper is to point out the role and importance of study-
ing the labor market unemployment determinants of the post-transition
countries to provide a proposal for reducing unemployment. In this pa-
per as independent macroeconomic variables have been analyzed gross
domestic product, public debt, labor force participation rate and institu-
tional variables like some fixed-term and part-time contracts and expen-
ditures for active and passive labormarket policies. An analysis of the labor
market unemployment determinants for the Central European eu mem-
ber countries has been conducted by econometric models of multiple lin-
ear regression for each country to determine whether there are differences
in unemployment rates between countries within one panel. Results of the
research show that in almost all countries, public debt as amacroeconomic
variable has a significant impact on unemployment growth, while passive
labormarket policies of the institutional variables have themost significant
impact on the level of unemployment.
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Introduction
Unemployment has been considered as an important issue, not only for
the economy but also for society as a whole. In her paper Tomić (2013)
states how due to its complexity, it’s not easy to find an unambiguous ex-
planation of the causes of unemployment. However, in a manner to find
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solutions for the suppression of unemployment, we must first investigate
its causes.
Domonkos and Konig (2015) conclude that the cost of unemployment

has been reflected in reduced state income due to lower tax rates, in-
creased social benefits for the unemployed, lower amounts for pension
and health insurance, major issuance for active labor market policies and
reduced indirect tax revenues. In his paper Paul (2001) states that apart
from the fact that unemployed persons do not receive income, they lose
their skills during the time and their inactivity inevitably leads to social
isolation. Boeri and Jimeno (2015) state that there is an increasing need
for individual research of the European country’s unemployment rates
because of their differences and the specificities of institutions, interac-
tions with macroeconomic shocks and economic policies of individual
countries.
Aim of the research is to define unemployment determinants of the

labor markets on the example of post-transition Central European eu
member countries – Poland, Czech, Slovak,Hungary, Slovenia, andCroa-
tia. These post-transitional countries of Central Europe were chosen be-
cause they were until the 1990s planned economy and then entered the
transition of the political and economic system. At the time of social-
ism, these countries did not have a market economy, especially the labor
market. Due to the implementation of reforms and economy in all of the
above mentioned Central European countries, unemployment increased
in the nineties of the 20th century. National labor markets marked high
and long-term unemployment rates and extremely rigid labor legislation.
New jobs in the private sector did not open at the same rate as workers
lost their jobs. These inactivities have lasted (except inCroatia) until 2000
when the labor market of Central Europe stabilized. As they approached
the date of their entry (2004), apart fromCroatia (2013), they significantly
modified the institutions and labor market policies according to the ex-
perience of the existing eu member states. Croatia did the same, but the
changes were slower due to the Homeland War. All the countries with
the liberalization of the European labor market have reduced their un-
employment.
Analysis of the unemployment determinants for the selected countries

will be conducted by using the econometric models of multiple linear
regression for each country. To express the aim of the paper, the depen-
dent variable in the models is the unemployment rate while macroeco-
nomic and institutional variables that were not highly correlated in the
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model were considered as important for research. Since it was necessary
to distinguish between countries within the same panel they do not look
for common effects (as they are later explored) then this is what an ex-
ploratory question answered using regressions for individual countries
and then tested how different parameters exist between countries the
same panel is statistically significantly different.
The work structure with the introduction and conclusion deals with

the following topics: The theoretical background of macroeconomic and
institutional determinants of unemployment, chapter two deals with pre-
vious studies of macroeconomic and institutional variables of unemploy-
ment, in the third chapter Empirical analysis of unemployment determi-
nants research on labormarket and unemployment as well as on the vari-
ables affecting it, In the fourth chapter, the post-transition countries labor
markets describe the labormarkets of the observed countries in the post-
transitional period, Research methodology is shown in the fifth chapter,
in the sixth Results and discussion the results are presented and a review
of the results obtained.

The Theoretical Background of Macroeconomic
and Institutional Determinants of Unemployment

macroeconomic determinants of unemployment

This chapter presents an overview of important macroeconomic factors
affecting the level and themovement of unemployment rates such as gross
domestic product, public debt, direct foreign investment, labor produc-
tivity, and labor cost, labor force structure and labor force participation
rates. The increase in economic activity, which affects the decline in un-
employment, maybe due to increased investment and increased exports
as a component of gross domestic product, which is themost common in-
dicator of economic trends in the economy. Encinas-Ferrer and Villegas-
Zermeño (2015) in their paper state that investments are a dynamic ele-
ment of the gross domestic product that enables increased domestic pro-
duction and increase employment.
Determining the relationship between real gdp growth and unem-

ployment is important for policymakers to enable sustainable growth of
living standards. Namely, real gdp growth allows for a reduction in un-
employment, which by empirical analysis has been discovered by Bogdan
et al. (2015), Umair and Ullah (2013), Ogueze and Uka Odim (2015) and
many others.
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The high amount of government debt relative to the gross domestic
product is particularly related to high levels of public spending and in
the long run, it causes an increase in the unemployment rate. Public debt
is a burden on future generations because it imposes a tax increase, which
causes a further increase in unemployment and generates a vicious circle
(Fedeli and Forte 2012).
The growing public debt obligations are an obstacle to the establish-

ment of new development projects and thus prevent the reduction of
unemployment. Therefore, public borrowing should only be justified in
those situations where it is used for capital projects that can open up new
jobs and positive financial indicators (Christiana Ogonna et al. 2016).
Mucuk and Tahir Demirsel (2013) investigated the relationship be-

tween foreign direct investment and unemployment, and they also con-
cluded that in some countries direct foreign investment has a positive ef-
fect on unemployment while in other countries they have a negative im-
pact. The relationship between direct foreign investment, employment,
and unemployment differ significantly from country to country depend-
ing on the structure of the economy, the type of foreign direct investment
received, and the different periods, whereby the structure of the economy
can change significantly just like the types of foreign direct investment
deadline.
Labor costs that include employee wages, benefits, taxes paid by em-

ployees and employers affect the employment decision and can contribute
to unemployment if they are not aligned with labor productivity. There-
fore, rising labor costs are not a problem if they are aligned with increas-
ing labor productivity, which is considered a natural process of conver-
gence of income (Kovtun et al. 2014).
Gallegati et al. (2014) state that in the long term there is a strong neg-

ative link between labor productivity and unemployment but also their
strong positive relationship in the short term. In the medium term, new
technology will reduce the workforce and increase the unemployment
rate. However, in the long term, new technology (innovation process)
to increase labor productivity contributes to the competitiveness of the
company and the economy, which is affecting the reduction of the unem-
ployment rate. Many countries are faced with changing the structure of
the workforce and will face even more dramatic demographic changes in
the coming years. From a theoretical perspective, reducing the number
of working-active populations can reduce unemployment due to greater
labor force outflows and a smaller number of the new workforce.
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Lee and Parasnis (2014) explored the ratio of labor force unemploy-
ment rates and labor force participation rates of developed and develop-
ing countries, while they concluded that increasing labor force partici-
pation rate causes an increase in the unemployment rate. However, it is
particularly interesting and important to point out that the change in un-
employment rates varies significantly between developed countries and
developing countries. In developing countries, the increased labor force
participation rate leads to a significant increase in the rate of unemployed
people in contrast to developed countries that absorbmore efficiently the
increase in the number of workforces.

institutional determinants of unemployment
Cazes and Nesporova (2006) in their paper state that labor market in-
stitutions imply institutions and policies created for intervention in the
labor market to improve the link between supply and demand for work,
protect existing employees, enable workers tomove to other jobs and help
restore equality and equity for different social groups on the labormarket.
Institutional labor market factors include employment protection reg-

ulations, active labormarket policies, benefits for unemployed, labor tax-
ation and collective bargaining (Pesliakaite 2016). The role and impor-
tance of legislative protection of employment has been intensively stud-
ied over the last decade due to modern labor market conditions, which
means that the country through reform of legislative protection of em-
ployment attempts to increase employment and reduce unemployment
through the efficient establishment of various legislative branches of em-
ployment protection (Aleksynska and Eberlein 2016).
Muller and Berger (2013) conclude that more rigid legal employment

protection hurts the level and length of unemployment of observed coun-
tries, where women and young people are particularly vulnerable.
Strict legislative employment protection encourages companies to hire

workers on fixed-term contracts (Di Porto, Elia, and Tealdi 2016).
The role and importance of the contract are increasing since they allow

greater flexibility for employers and workers. The employer benefits from
increased options for adjusting demand fluctuations for its products and
can use temporary contracts as a cheaper way of gaining labor. For work-
ers, they allow easier access to employment and the path to a contract for
an indefinite period (Eurofound 2015).
It is interesting to point out that Cappellari, Dell’Aringa, and Leonardi

(2012) have been concluded that the increased flexibility in the legislative
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protection of employment for temporary employment in practice results
in the replacement of various types of temporary contracts where em-
ployment remains at the same level.
Active labor market policies include various instruments such as vari-

ous incentives to work such as job opening incentives, job sharing, work-
place change, training, or special assistance for disadvantaged groups. Ac-
tive labormarket policies are being designed and implemented to support
mobility in the labor market and integrate unemployed and inactive per-
sons into working people, with their content different from country to
country.
Initially, policymakers considered that it is necessary to increase ex-

penditure on active labor market policies to counteract unemployment.
However, later experience of the countries revealed an interesting fact –
certain countries with relatively low labor market expenditures main-
tained a low unemployment rate, while other countries with above-
average spending on active labor market policies faced rising structural
unemployment. Also, policymakers have neglected the fact that eco-
nomic theory at the time emphasized, referring to the important inter-
action between the system of generous unemployment insurance, the
size and the mix of active labor market policies, and the degree to which
benefits for unemployed affect job search (Martin 2014).
Laporšek and Dolenc (2012) point out that the generous measures of

the passive labormarket policy are in a negative correlationwith the tran-
sition from unemployment to employment. Research that has been con-
ducted byGuzmán (2014) shows obvious evidence that passive labormar-
ket policies in the form of unemployment insurance have a significant
impact on increasing the number of unemployed persons.
Establishing a minimum wage has caused several different views on

its effectiveness. Barriers to the establishment of a minimumwage justify
its introduction because it allows the income of workers to ensure their
basic needs while the opponents of the establishment of the minimum
wage point out its impact on the increase in the number of unemployed
persons (Sika 2016).
However, many papers point out the negative impact of minimum

wages for people with the lowest employment potential, and the con-
clusion that minimum wages and salaries only increase unemployment
can’t be avoided. Many authors dealing with labor market issues empha-
size further potential negative aspects of relatively high established min-
imum wages that are mostly associated with the inability to hire low-
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productivity people, which thus remain unattractive to work (Bejaković
2015).
Labor tax burden significantly affects the level of personal consump-

tion and employment. Although labor taxation has limited power to ad-
dress economic imbalances, it nevertheless contributes to the establish-
ment of labor market balance, which points to the importance of ob-
serving its impact on labormarket efficiency (Šimović and Deskar-Škrbić
2015).
The high tax wedge, hence the high tax burden on wages, is directly

influenced by high unemployment. The increase in labor taxes reduces
the average duration of employment in the formal sector, significantly
reduces the number of employees in the formal sector and significantly
increases the informal sector and the readiness of the workforce to accept
the job in the informal sector.
From the research conducted by Dolenc and Laporšek (2010) has been

finding out that reducing taxwage contributes to increasing employment,
decreasing unemployment and consequently leads to greater productivity
and competitiveness.

Empirical Analysis of Unemployment Determinants
In his paper Scarpetta (1996) clearly points out how it is impossible to
set up a comprehensive model that can fully satisfy and show the move-
ment of unemployment, given that unemployment is influenced by nu-
merous institutional, cultural and historical facts which determine the
efficiency of the labor market and is not possible to include them all in
the model. Purnama-Trimurti and Komalasari (2014) state that authors
most commonly, when analyzing unemployment determinants, in mod-
els include institutional and macroeconomic variables to analyze the is-
sue comprehensively. Analysis of the unemployment determinants starts
with the identification of the potential institutional factors which could
have an impact on the labormarket efficiency, whose theoretical strength
derives from different theories of unemployment and ends with an anal-
ysis of more important macroeconomic factors. Also, certain models an-
alyze unemployment determinants from micro or macro aspects, labor
supply or demand and the development of certain countries.
The impact of institutional and macroeconomic factors on unemploy-

ment has been reflected in the failure of the labormarket – its adjustment
to the general economic situation of the observed country. The first atti-
tude of the Organization for European Economic Co-operation (oecd)
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and International Monetary Fund (imf) was that labor market failures
are the result of its inflexibility, which stems mainly frommarket institu-
tions and that systematic institutional deregulation is needed to reduce
unemployment. Point of view that the institutional structure causes the
rigidity of the labor market is widely accepted by policymakers, whereby
the claim in question stands at the base of unemployment theories that
establish a link between labor market institutions and long-term unem-
ployment (Pesliakaite 2011).
Some of the authors emphasize that mostly institutional factors of the

labor market can explain unemployment trends, while others analyze
macroeconomic variables. However, they have concluded that macroe-
conomic stability has a significant impact on unemployment. Labormar-
ket institutions have a different impact on unemployment due to different
economic opportunities and labor market policies (Sturn 2011).
In her paper, Jandrić (2013) states that many economists considered

that the unemployment in Europe would be solved by removing labor
market regulations, protecting laws, reduction of unemployment bene-
fits, reducing the power of syndicates, and by decentralization of the wage
determination process. That was a message of an oecd job study from
1994. that emphasized the significance of wage flexibility, the danger of
employment protection legislation (epl) and the need for unemployment
benefits limitation. Also, the author furtherly emphasizes how the imf
in its study from 2003. points out that causes of unemployment can be
found in labor market institutions that are the main cause of high unem-
ployment rates according to the attitudes of many experts. Accordingly,
countries with high unemployment rates have been constantly encour-
aged to undertake comprehensive structural reforms that would reduce
the rigidity of the labor market (high unemployment benefits, employ-
ment protection,minimumwages), improve the right-settingmechanism
and encourage an adequate wage tax system.
Blanchard and Wolfers (2000) state how labor market institutions do

not affect so directly unemployment rate but their negative impact ismost
likely to be reflected whenmacroeconomic shocks occur in the economy,
and then institutions accelerate a negative effect on unemployment. They
also suggest that a more favorable macroeconomic environment and the
improvement of labor market institutions should have a significant im-
pact on reducing unemployment. Nickell et al. (2002) are the initiators of
the approach of studying unemployment through institutional determi-
nants and macroeconomic stability.
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‘The general impact of individual institutional variables on labor mar-
ket efficiency is still not sufficiently clarified because the effects of certain
institutional arrangements are not the same for different labor market
groups. A large number of recent studies don’t give a clear answer to the
question of whether an inflexible labor market directly causes high un-
employment rates, nor does empirical research uniquely confirm liberal-
orthodox attitudes. There is no consensus about the impact of the labor
market institutions on the unemployment rate, primarily about the statis-
tical significance of some institutional variables, and in some cases about
the sign of impact’ (Jandrić 2013, 69).
Based on analyzed literature, Jandrić (2013) concludes how certain

countries that have a more rigid labor market in the long term achieve
better performance than some countries with farmore flexible labormar-
kets. In their paper Tasci and Zenker (2013) state how countries with
highly flexible institutions and labormarket policies have been character-
ized by greater fluctuations in the unemployment rate during economic
cycles, as opposed to countries with more rigid labor market features.
According to the Guidelines for the Implementation of Active Employ-

ment Policy Measures (2013), a comprehensive approach for solving the
problem of unemployment is needed by linking the institutions respon-
sible for creating policies for education, economy, work, and regional de-
velopment as well as social partners and civil society organization. With-
out social dialogue and wider dialogue with the interested public, it’s not
possible to achieve solutions that will be truly effective and sustainable in
the long run.
Also, Zubović andDomazet (2012) consider that in spite of the extraor-

dinary efforts for improving labor market policies, a significant increase
in employment will not be possible without the overall increase in eco-
nomic activity. Mrnjavac (2013) emphasizes how the height and dynam-
ics of the unemployment rates in Europe reflect economic trends while
changes in the functioning of the labor market did not have a significant
impact on unemployment. Therefore, growth policy allows the creation
of new jobs as a basic prerequisite for reducing the number of unem-
ployed.
Although the issue of unemployment is important for economic the-

ory and society as a whole, we can conclude from the analyzed literature
that there is no clear and unique answer to the question about the correct
specification of the labor market unemployment determinants and that
there is no general conclusion about the determinants of unemployment
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which certainly shows the complexity of the unemployment. According
to the analyzed literature, it can be concluded that the determinants of un-
employment can be divided into macroeconomic, institutional and other
factors.

Characteristics of the Observed Post-Transition Countries
Labor Markets

During the early transition periods in the nineties of the 20th century,
unemployment in the countries of Central Europe increased due to rapid
labor market reforms. New jobs in the private sector had not been open
at the same rate as workers lost their jobs (Boeri and Terrell 2002). Na-
tional labor markets marked high and long-term unemployment rates
and extremely rigid labor legislation (Nesporova, 2000). These changes
also marked growing inactivity until 2000 when the Central European
labor market started to stabilize (European Commission 2008).
Cazes andNesporova (2003) indicate that increased labormarket flexi-

bility in the Central European countries didn’t contribute to the improve-
ment of the labor market performance but has hurt employment, redis-
tribution and labor productivity. However, Pesliakaite (2016) concluded
by exploring the determinants of unemployment in the long run for the
Central European countries, that the institutional structure causes labor
market flexibility, which has an impact on the unemployment as well as
indicators of macroeconomic stability. Therefore, the author emphasizes
that structural reforms and increased labor market flexibility are needed
for lowering unemployment rates in Central European countries.
Cazes and Nesporova (2006) point out that the countries of Central

Europe have significantlymodified the institutions and labormarket poli-
cies in a manner to respond to the challenges of labor recruitment. As
the date of entry into the European Union approached, Central Euro-
pean countries accelerated the adaptation of labor market institutions
and policies according to the experience of existing member states. Scu-
tariu (2015) states that it is a clear positive effect of increasing employment
while the pace of the falling unemployment rate has been acceleratedwith
the accession of Central European countries into the European Union. In
her paper, Kunovac (2013) states that in the period from 2008. to 2013. has
been obvious a strong trend in reducing legal protection of employment
in most Central European countries, primarily in the form of individ-
ual layoffs, regular employment contracts, while temporary employment
protection has been slightly strengthened.
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Labor demand has a strong impact on the movement of unemploy-
ment, while there is a significant link between the unemployment and
employment rate in the case of Poland labor market suggesting that re-
duction of the unemployment rate is not the cause of increased labor in-
activity (Strawinski 2008). Qiddah (2013) states that Poland has one of
the strongest European economies. Membership in the European Union
has helped Poland to attract more financial resources and increase em-
ployability while Ambrosetti – The European House (2016) points out
that Poland has one of the most flexible labor markets in the European
Union.
When we look at the unemployment of Poland from the regional point

of view, we come to the knowledge that there are very different local un-
employment determinants. Generally speaking, differences in local un-
employment rates are mainly influenced by local demographic factors,
levels of education and structure of individual sectors as opposed to la-
bor demand (Cizkowicz, Kowalczuk, and Rzonca 2014).
Accession to the European Union in 2004 led to numerous changes in

the Czech labor market, the most significant of which is the increase in
flexibility (Knězáčková and Volejníková 2014). Based on the labor flow
of unemployment from unemployment to employment, we can conclude
that the Czech is lagging in creating new jobs. The significantly low ca-
pacity of the Czech labor market in absorption, especially low educated
and senior labor, points to the presence of structural disparities between
the above categories of labor with the needs of the labor market. It is,
therefore, necessary to establish an efficient active labor market policy,
to provide more flexible forms of employment and to introduce stronger
measures against the gray economy (Flek and Mysikova 2015).
In his paper Kwiatkiewicz (2010) states that the general character of the

Czech labor market is a low level of unemployment but whereas a more
detailed analysis of the labor market indicates huge regional inequalities
of unemployment rates, whereby it is important to highlight gender dif-
ferences and the lack of appropriate skills (Pavelka and Roster 2013).
Slovakia’s labor market has some similar characteristics with other

post-transition eu member countries. For example, the labor force par-
ticipation rate is slightly below the European Union average, while the
inactivity of the older population (over 55) and women are particularly
pronounced, unlike other European Union countries. Regarding labor
market institutions, we can conclude that the Slovak Republic has a flex-
ible labor market. Also, it has the lowest amounts of unemployment

Volume 17 · Number 1 · 2019



90 Marija Bušelić and Jurica Bosna

benefits and social benefits in general (European Commission 2014).
Long term unemployment is the main problem on the Slovakian labor

market while main causes of unemployment in Slovakian labor market
are poor structure of the economy, exclusion of low-skilled population,
tax burdens on labor income, low skill levels and declining trends in the
demand for manual workers, impact of minimum wage on Slovakian la-
bor market, high level of regulations and bureaucracy, and low mobility
of Slovakian labor force (Zeman 2018).
In the period from 2008 to 2013, Hungary’s unemployment gradually

declined as a result of public employment – active labor market mea-
sures, which accounted for almost half of the newly opened jobs and re-
quired significant fiscal expenditures (Adam2014).However, in his paper,
Tvrdon (2016) states that since 2013 Hungary’s structural unemployment
has increased due to internal economic problems in the area of public
finances and the growth of the state debt.
The highly qualified and productive labor force is an important char-

acteristic of the Hungarian labor market what is the reason why foreign
investors invest in Hungary (Horvath 2011). The Hungarian labormarket
is characterized by amoderate unemployment rate, a relatively low rate of
labor force participation and flexible labormarket institutions (European
Economic Advisory Group 2012). Low labor force participation rates and
employment rates are characteristics of theHungarian labormarket (Gal-
goczi 2010).
The issues facing the Slovenian labor market are the results of labor

market institutions that were not adequately prepared for the changes in
the post-transition period. The Republic of Slovenia has a complex sys-
tem of employment and dismissals where employers are reluctant to em-
ploy a new workforce. It is worth to point out that the employers hire
workforce mainly on the fixed term contract that indicates insecurity of
job retention (Joyce 2014). The expenditures for active labormarket poli-
cies have a negative and statistically significant effect on the unemploy-
ment rate, whereas the expenditures for passive labor market policies
have a positive and statistically significant effect on the unemployment
rate (Južnik Rotar 2018, 55).
Low labor market activity rates and employment rates are indicators

that probably best illustrate the weaknesses of the Croatian labor mar-
ket, while a relatively high unemployment rate confirms problems with
creating a sufficient number of jobs even in the conditions of low labor
supply. The current situation on the labormarket of the Republic of Croa-
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tia can be seen as a result of three key factors: cyclical low demand for
labor, structurally high unemployment, inadequate labor supply, and in-
stitutional (regulatory) rigidity that enhances adverse effects of cyclic and
structural factors (Nestić 2015, 43–44).

Research Methodology
An analysis of labor market unemployment determinants in post-transi-
tion eu countries has been conducted by using econometric models of
multiple linear regression for each country. An econometric model un-
employment rate represents dependent variable while independent vari-
ables are macroeconomic (real gross domestic product, public debt ex-
pressed as a percentage of the gdp and labor force participation rate)
and institutional variables (number or fixed and part-time contracts and
expenditures for the active and passive labor market policies).
The index of the legal protection of employees is not taken into account

because there are no uniform indicators for all the years to be analyzed.
Quarterly data have been used for the period from 2000 to 2015. The

reason why the analysis started in 2000 was that these countries were
planners until 1990. Croats and Sloveneswere part of Socialist Yugoslavia,
while Czech, Slovak, Polish, and Hungarian were influenced by Soviet
politics.With the beginning of the 1990s entering the transition (political,
legal and economic system). How transition has introduced the transfor-
mation of ownership (from planning tomarket). Unemployment in Cen-
tral European countries increased due to rapid labor market reforms (in-
troduced by the transition). At the same time, there was very rigid work-
ing legislation that was understandable due to the previous way of life.
These negative changes lasted until the year 2000 when the Central Eu-
ropean labormarket stabilized exceptCroatia. Precisely from this analysis
was started with the 2000 year. For the models of the observed countries
data were collected from the Eurostat database while data for active and
passive labor market policies were found from the oecd database on an
annual basis, whichwas transformed into quarterly data by the frequency
distribution method because they are flow variables.
Gross domestic product is an indicator of the economic activity andde-

mand for the labor force, public debt is an indicator of the government’s
ability to cope with high rates of unemployment, by the labor force par-
ticipation rate we can see how the activity of the workforce affects the
movement of unemployment, fixed-term contracts as well as the number
of part-time workers are indicators of labormarket flexibility, active labor
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figure 1 Movements of the Unemployment Rates

market policies represent effectiveness in combating unemployment and
ultimately passive labor market policy that are potential source of labor
force passivity on the labor market in finding employment.
Highly correlated variables (import, export, foreign direct investment,

interest rate, inflation) were omitted from the analysis. All variables from
the model have been seasonally adjusted by arima x11 methodology
in a manner to avoid links between variables due to common seasonal
movements rather than some of their direct links. Also, all variables are
expressed in the natural logarithm, which allows us to have models with
constant elasticity as most macroeconomic theoretical models assume.
Moreover, these log-log models allow a simpler interpretation of the ob-
tained coefficients since it is about partial coefficients of elasticity. The
models have included three broken trends by the dummy variables in a
manner to get stationary variables.
From figure 1 we can see, based on the unemployment movement that

the countries in the analyzed period went through three phases: before
the crisis, the crisis and after the crisis.
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figure 2 Ordinate Line Section

 

figure 3 Different Line Slides
on Ordinate

It has been taken period of the crises from the fourth quarter of the
2008 until the fourth quarter of the 2013 due to consistency and compa-
rability of all individualmodels. To obtain breaks inmodels, the following
dummy variables were included:

before_trend =

⎧
⎪⎪⎪⎨
⎪⎪⎪⎩

t for 2008q4–2013q4

0 for other periods
t = 1, 2, 3, . . . ,

crisis_trend =

⎧
⎪⎪⎪⎨
⎪⎪⎪⎩

t for 2008q4–2013q4

0 for other periods
t = 1, 2, 3, . . . ,

after_trend =

⎧
⎪⎪⎪⎨
⎪⎪⎪⎩

t for 2008q4–2013q4

0 for other periods
t = 1, 2, 3, . . . ,

to get three different trends of unemployment depending on the period
and two more constant members where it is important not to limit the
directions in order to have the same odds on the ordinate (figure 2).
Lines should be allowed to get different sections by additional dummy

variables that will allow shifts to vary depending on the observation pe-
riod. Additional dummy variables are the following:

crisis_con =

⎧
⎪⎪⎪⎨
⎪⎪⎪⎩

t for 2008q4–2013q4

0 for other periods
t = 1, 2, 3, . . . ,

after_con =

⎧
⎪⎪⎪⎨
⎪⎪⎪⎩

t for 2008q4–2013q4

0 for other periods
t = 1, 2, 3, . . . ,

by which we get a different line slides on ordinate (figure 3).
Parameter linked to crisis_con is b1 andparameter linked to after_con is
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table 1 Results of the Regressions

Poland Czech Slovakia Hungary Slovenia Croatia

gdp 0.164
(1.42)

–0.488
(–1.27)

–0.760
(–1.33)

–0.623***
(–3.71)

–0.795***
(–5.304)

0.506
(1.61)

pud 1.223***
(6.35)

0.344*
(2.46)

1.106***
(4.41)

0.485
(1.57)

0.483***
(12.27)

0.508***
(4.24)

lfpr 4.697***
(3.71)

4.579
(1.37)

–2.532
(–1.22)

–0.509
(–0.34)

–0.738
(–0.4571)

–1.375**
(–3.19)

ftc 0.313**
(3.30)

0.317
(1.02)

–0.0439
(–0.43)

–0.271
(–1.96)

0.378*
(1.815)

0.0809
(1.32)

ptc 0.638**
(2.96)

–0.869*
(–2.09)

0.156
(1.17)

–0.0982
(–0.77)

–0.098
(–0.5995)

–0.0112
(–0.24)

almp 0.0314
(0.71)

0.633***
(5.74)

0.0838
(1.26)

0.0794
(1.54)

0.0595
(1.040)

–0.0208
(–0.80)

plmp 0.422***
(3.56)

0.348*
(2.34)

–0.0611
(–0.61)

0.339***
(3.86)

0.2157***
(3.587)

0.270***
(4.65)

crisis_trend –0.0101
(–1.68)

0.000517
(0.04)

–0.0194
(–1.79)

0.0192**
(3.37)

0.0187
(2.63)

0.0191**
(3.25)

cons 28.65***
(–4.99)

–18.69
(–1.09)

17.54
(1.72)

5.832
(0.89)

8.288
(1.518)

0.895
(0.24)

R2 0.992 0.904 0.938 0.974 0.928 0.986

notes gdp – gross domestic product (in bn of euros, in real terms), pud – public debt
( of gdp), lfpr – labor force participation rate, ftc – fixed term contract (number of
fixed term contracts), ptc – part time contract (number of part time contracts), almp
– active labor market policies (in mil of euros), plmp – passive labor market policies
(in mil of euros); t-statistics are in brackets below the coefficients while probabilities are
in brackets below the t-statistics; significance levels are denoted as: * significant at 5,
** significant at 1, *** significant at 0,1.

b2 fromfigure 3, while coefficients of slope direction are dummy variables
– before_trend, crisis_trend and after_trend.

Results and Discussion
Regression results on the example of Poland show how public debt, la-
bor force participation rate, fixed-term contracts, part-time contracts,
and passive labor market policies have a significant and positive impact
on the movement of the unemployment rate. The greatest impact on the
movement of the unemployment rate has a labor force participation rate.
One percent increase in labor force participation rate increases unem-
ployment for 4.70 (table 1).
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Employment rates are less than the labor force inflow rates in Central
European countries, which is particularly evident on the Polish example.
Poland has reached a high degree of labor market flexibility and needs
further strong economic growth to combat unemployment while public
debt and increasing labor force inflow represent major obstacles.
On the example of Slovak Republic, from all variables of the regression

model, only public debt had a significant impact on the movement of
the unemployment rate – one percent increase of public debt increases
unemployment rate by 1.11.
Huge structural unemployment of Slovak Republic shows that unem-

ployment is the cause of a mistaken institutional framework rather than
short-term fluctuations such as economic cycles. Incorrectly established
institutional framework implies inadequate institutional incentives in the
area of taxation and social benefits, labormarket rules, education system,
ect. Therefore, in order to significantly reduce unemployment, it is nec-
essary to bring and establish effective institutional changes with no at-
tention being paid solely to economic growth (Goliaš 2014). Also, in her
paper Martincova (2013) states that Slovak public debt has particularly
large impact on the movements of unemployment.
Based on the labor flow from unemployment to employment, we can

conclude that the Czech Republic is lagging behind in creating new jobs.
The significantly low capacity of the Czech labor market in absorption,
particularly low educated and senior work force, indicates the presence
of structural mismatches of the abovementioned categories of labor with
the needs of the labor market. It is therefore necessary to establish an
effective active labor market policy to provide more flexible forms of em-
ployment and to introduce stronger measures against the gray economy
(Flek and Mysikova 2015).
Czech has increased labor market flexiblity according to the regres-

sion results, especially part time contracts that decrease unemployment.
On the example of Czech Republic, it can bee seen that public debt (0.34),
part time contracts (–0.87), active labormarket policies (0.63) and pasive
labor market policies (0.35) have significant impact on the movement of
the unemployment rate.One percent increase of public debt increases un-
employment rate for 0.34, one percent increase of part time contracts
decreases unemployment for 0.87, one percent increase of active labor
market policies increases unemployment for 0.63 and one percent in-
crease of pasive labormarket policies increases unemployment for 0.35.
Significant impact on Hungarian unemployment rate had gdp and
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passive labor market policies. gdp had a negative impact (–0.62) while
the passive labor market policies had a positive impact on the movement
of the unemployment rate (0.34). Other variables from the model were
not significantwhichmeans that in the observed period they did not have
impact on the movement of the unemployment rate.
Hungarian labor market has a highly qualified and productive labor

force that is a significant feature of the hungarian labormarket and is also
important determinant for foreign direct investments. Also, it is impor-
tant to point out how foreign direct investments have significant positive
role on the hungarian economic development and for opening new jobs
(Horvath 2011). Hungary indicates economic situation that has a large
space for increasing labor market flexibility which will in the future re-
quire further strong economic growth.
On the example of Slovenia gdp has significant impact on reduction

of unemployment rate (–0.79) while public debt (0.48), fixed term con-
tracts (0.38) and passive labor market policies (0.21) had significant pos-
itive impact on unemployment. In his paper Joyce (2014) state how fixed
term contracts in a short period of time decrease unemployment while
employers are not willing to employ workforce on indefinite period of
time for the rigidity of the labor market.
Significant determinants of unemployment of the Republic of Croa-

tia in the observed period are public debt (0.58), labor force participation
rate (–1.37) and passive labormarket policies (0.27). One percent increase
of public debt increased unemployment for 0.58, labor force participa-
tion ratedecreased unemployment for 1.37 andpasive labormarket poli-
cies increased unemployment for 0.27. Therefore, the strongest impact
on unemployment of the Republic of Croatia had labor force participa-
tion rate while its one percent increase led to decrease of unemployment
for 1.37. Labor force participation rate represents the ratio of the la-
bor force and the total population which indicates the workforce activity
while the increase in the rate of labor participationmay be also due to the
emigration of labor force.
The Republic of Croatia needs to establish more efficient active and

passive labor market policies, work on reduction of the public debt and
set up measures and policies that will have impact in reducing unem-
ployment rates and the outflow of working-age population. Higher labor
demand than the size of the workforce certainly leads to a reduction of
the unemployment rate. Therefore, recent research in the analysis of un-
employment determinants include the employment finding rates and the
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job loss rates. In themodels of this paper coefficients of determination for
each regression are higher than 90 which indicates a strong connection
between the dependent and independent variables and how independent
variables describe well movements of the dependent variables.

Conclusion
Unemployment as an indicator of the economic and social condition is a
result of different macroeconomic, institutional and other important fac-
tors that points out its complexity. Based on the results of the regressions,
it can be concluded that each observed country has different determi-
nants of unemployment. Despite the countries having similar features,
they differ to a smaller or greater extent which is reflected in their labor
market.
So at the beginning of the crisis in 2008, the Czech had an unemploy-

ment rate of 4.4,Croatia 8.6,Hungary 7.8, Poland 7.1, Slovenia 4.4
and Slovakia 9.6. According to the level of unemployment, the crisis in
these countries has lasted for a long time because the unemployment rate
for 2012 in the Czech was 7.0, Croatia 15.8, Hungary 11.0, Poland
10.1, Slovenia 4, 4 and Slovakia 9.6. In 2015, unemployment rates
were lower than in 2012 in the Czech by 5.1, Hungary by 6.8, Poland
by 7.5 and Slovakia by 11.5, although Poland and Slovakia still have
a higher unemployment rate in 2008. Slovenia has a 9 unemployment
rate in 2015 and Croatia 16.1. These are twice the higher rates compared
to 2008, indicating that the economies have not fully recovered from the
crisis and especially Croatia whose gdp was negative from 2009 to 2015.
The analysis of the unemployment rate after 2015 for the countries sur-
veyed shows that they are all the Czech decreased to 2.2, Croatia at 8.5,
Hungary to 3.7, Poland to 3.9, Slovenia to 5.1 and Slovakia to 6.5.
The unemployment rate in Croatia significantly decreased, partly due to
the growth of the gross domestic product, but also due to the opening up
of European labor markets (all except Austria). Thus, Croatians have the
possibility of free employment and departure to European countries. This
has also affected the size of the supply of labor and the need for greater
imports of seasonal workers.
According to this research, it is obvious how public debt as a macroe-

conomic variable in most countries has the strongest positive impact on
unemployment. The reason is that the public debt as a share of the gdp
leads to the extrusion of investments, the reduction of exports and debt
servicing, and thus the reduction of economic growth. Certainly, these
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negative consequences reflect significantly on the level of unemployment.
From the institutional variables have been observed the significant im-
pact of the passive labor market policy on unemployment. This policy
primarily refers to the material protection of unemployed persons in the
form of unemployment benefits and mostly do not stimulate the unem-
ployed workforce in the job-seeking process. Although their amount was
significantly higher at the beginning of the transition period in all ob-
served countries, as the number of unemployed increases, this benefit
decreases and is regulated differently in each country. However, these
benefits serve unemployed persons as a security measure rather than a
temporary form of financial support until finding a job. As a result, this
institutional variable has a significant impact on the level of unemploy-
ment.
Labor market rigidity has been often used as a cause of unemploy-

ment, but labor market flexibility can’t solve the long-term unemploy-
ment problem because its measures are only effective in short-term un-
employment suppression. Therefore, further efforts in the labor markets
need to be directed towards a more effective establishment of the con-
cept of flexicurity, one of the strategic goals of the European Union. In
a eu document has been emphasized the necessity of pursuing policies
aimed at achieving ‘full employment,’ ‘improving quality’ and ‘work pro-
ductivity.’ Considering that this document in the field of employment re-
lations highlights the need for flexibility and security because the flexi-
curity model emphasizes job security on employability security (Bušelić
2017). Activities for increasing flexibility and safety on the labor mar-
ket require the presence of effective active employment policies, lifelong
learning, labor mobility policies and an adequate social security system
to provide adequate support to employees and the unemployed.
Although flexicurity policy should encourage economically efficient

and social fair labor market by reducing unemployment and increasing
employment, in conditions where there is no economic growth and new
investments, previouslymentioned effects can’t be expected (Bušelić 2017,
142).
Work is important for the academic community, policymakers, ex-

perts, students of economics and management, as well as for the wider
public interested in the labor market. It also provides important insight
into further design and development of labor market middle-European
countries.
Since this work resulted from the analysis of Central European coun-
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tries usingmultiple linear regression for each country, the results for each
country were obtained based on which they could compare and differen-
tiate between them. The common features of the observed countries, ie
macroeconomic or institutional variables, are also identified in the paper
as the causes of their unemployment. Therefore, for future research, it
is proposed to expand independent variables (both macroeconomic and
institutional) as well as expand the number of countries (comparisons of
Baltic or South European) with more recent data using panel analysis.
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