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Wage Polarization in the Context of the Czech
Republic

Radek Naplava'

Abstract: Existing studies have provided evidence of job polarization in many developed
countries. The issue of wage polarization is less obvious: many articles do not address it
at all, and some even confuse it with job polarization. At the same time, the significance
of the phenomenon of polarization results precisely from the consequence of wage polar-
ization: the increase in wage inequality. The aim of this article is to find out whether wage
polarization occurred in the Czech Republic during the period 2004-2018. Wage devel-
opment in the private sphere does not imply wage polarization, but in the public sphere,
results imply a very slight wage polarization mainly due to the development between
2004 and 2010. This phenomenon has occurred in both male and female occupations.
Panel regression analysis shows that globalization reduces upper-tail inequality (the ratio
Q90/Q50) while increasing lower-tail inequality (the ratio Q50/Q10). At the level of the
whole economy, technology seems to contribute to reducing both upper-tail and lower-
tail inequality. These results probably correspond to the nature of the Czech economy,
which is based on middle-skilled workers with a pro-export focus.
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Introduction

The unprecedented technological progress of recent decades has led to a change in the
structure of employment, with technological changes favouring workers in non-routine
occupations, while workers from routine (middle-skilled) occupations are being replaced
by capital and pushed out to other productions. The result is the emergence of job polar-
ization, which could be described as increasing the share of high-skilled and low-skilled
workers and decreasing the share of middle-skilled workers. The above explanation
briefly describes the routine-biased technological change (RBTC) hypothesis, which
credibly explains this phenomenon (Autor, Levy and Murnane, 2003). In the sense of
polarization, attention is most often turned to the detection of job polarization (related to
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skills), while wage polarization (related to wages itself) is often neglected.? This is despite
the fact that one of the reasons why we are interested in the phenomenon of polarization
(in general) is the increase in wage inequality, which in itself results from wage polariza-
tion, while job polarization does not necessarily imply that.

Wage polarization means that wages in the high-wage and low-wage occupations are
growing relatively faster than wages in the middle-wage occupations. In other words, the
edges of the wage distribution function are growing relatively faster than the middle part.
Wage polarization is tightly tied to relative wage changes. It doesn't matter whether we
assign wages to specific workers or specific occupations — wage polarization is related to
changes in real wages.

On the other hand, there is job polarization, which by its nature relates to changes in the
proportion of employment, regardless of whether the criterion of employment distribution
is the level of skills or the content of the occupation itself (in the context of the RBTC
hypothesis). Job polarization has been demonstrated by significant studies in many de-
veloped countries (Autor and Dorn, 2013; Goos and Manning, 2007; Goos, Manning and
Salomons, 2014, and others), although we find studies that are less clear and whose results
are caused by a different approach to the polarization measurement itself (Fernandez-
Macias, 2012; Hunt and Nunn, 2019). The identification of wage polarization may have
a higher telling power about changes in the structure of the labor market than job polari-
zation. The reason may be a bias in determining job polarization if the skill level criterion
is the level of the average wage (see e.g. Acemoglu and Autor, 2011; Autor and Dorn,
2013); thus not the median wage, but the average wage.

The aim of this article is to find out whether wage polarization occurred in the Czech
Republic during the period 2004-2018. The Czech Republic is relatively neglected in this
area of research, as are other Central and Eastern Europe countries. For this reason, we
focus on the Czech Republic, as a representative of this area. We identify wage polariza-
tion based on changes in wage inequality: more specifically, we observe changes in up-
per-tail inequality (the ratio Q90/Q50) and lower-tail inequality (the ratio Q50/Q10). Fur-
thermore, a panel regression analysis is performed, which seeks to identify how globali-
zation and technology — according to the literature the main drivers — affect the develop-
ment of upper- and lower-tail inequality.

The contribution of the paper is twofold: First, we document the development of wage
inequality in private and public sphere occupations in the context of wage polarization
with regard to gender. Wage development in the private sphere does not imply wage po-
larization, but in the public sphere, results imply a very slight wage polarization mainly
due to the development between 2004 and 2010. This phenomenon has occurred in both
male and female occupations. The results do not imply any trends in increasing wage
inequality. The Czech Republic is considered one of the most egalitarian countries
(Naplava, 2019) and the results confirm this. Our results also tell us something about the
wage dynamics regarding gender. Females' wages in the private sphere grew relatively

2 Alternatively, wage polarization is unintentionally confused with job polarization, e.g. vom
Lehn (2019).
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faster than males' wages. In the public sphere, the dynamics of wage development was
similar.

Second, we analyze globalization and technology as factors influencing upper-tail and
lower-tail inequality. The results imply that these factors favour middle-wage workers
over the high-wage and low-wage workers, which probably corresponds to the nature of
the Czech economy, which is based on middle-skilled workers with a pro-export focus.

The rest of the article is structured as follows: The next section provides information
about wage polarization, its causes and consequences. The third section includes a de-
scription of the used data and methods. The fourth section presents and discusses the main
results of descriptive and regression analysis. The last part summarizes the achieved re-
sults and concludes the article.

The Context of Wage Polarization

The reason for the research of wage polarization is mainly its direct link to wage inequal-
ity. The measurement and identification of wage polarization itself provide information
on the change in wage inequality. In this context we observe changes in the development
of the wage ratio Q90/Q50 (how the upper decile deviates from the median), which ex-
presses the upper-tail inequality, and Q50/Q10 (how the lower decile deviates from the
median), which expresses the lower-tail inequality. Autor, Katz and Kearney (2008) fol-
low the development of wage inequality in the United States in the context of wage po-
larization in this way.

The skill-biased technological change (SBTC) hypothesis is considered to be the main
cause of the growth of wage inequality, see Autor and Katz (1999), Acemoglu and Autor
(2011) and Antonczyk, DeL eire and Fitzenberger (2018). This hypothesis states that tech-
nological changes are biased towards more skilled (and educated) workers who comple-
ment new technologies, and therefore the relative demand for them is growing. Thus, if
more qualified (and more educated) workers are paid relatively more than other workers,
then it will be true that these workers are the best paid. An increase in the relative demand
for them will cause their wages to grow faster than that of other workers. The result is an
increase of the ratios Q90/Q50 and Q50/Q10.

The increase in wage inequality may be a consequence of wage polarization. The SBTC
hypothesis cannot explain the increase in the relative wages of the least skilled (and edu-
cated) workers who are the worst paid. This increase is related to the higher relative de-
mand for the least skilled workers compared to middle-skilled workers and is a conse-
quence of job polarization. This is exactly the nature of wage polarization — a relatively
larger increase in the low-wage occupations compared to the middle-wage occupations is
reflected in a decrease in the ratio Q50/Q10. The result of the SBTC hypothesis should
be a clear growth trend of the ratio Q90/Q50 and a growth or relatively stable or increas-
ing trend of the ratio Q50/Q10. A declining trend of the ratio Q50/Q10 should be evident
for wage polarization. An important difference is therefore the behavior of the trend of
Q50/Q10, which is relatively stable or increasing in the case of the SBTC hypothesis,
while decreasing in the case of wage polarization due to the faster growth of the lower
decile (Q10).
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Technological changes are most often cited as the cause of polarization (Acemoglu and
Autor, 2011); the next factors are globalization (Cozzi and Impullitti, 2016) and consump-
tion spillovers (Mazzolari and Ragusa, 2013). These factors explain both job polarization
and wage polarization. Cortes (2016) explains wage polarization with the RBTC hypoth-
esis, which exerts pressure on the transition of workers from routine (middle-skilled) oc-
cupations to manual (low-skilled) and abstract (high-skilled) occupations. This should
theoretically have a direct impact on wages (but it does not have to, see the text below).
The relative wages of routine (middle-skilled) occupations will decrease compared to
manual (low-skilled) and abstract (high-skilled) occupations. Cozzi and Impullitti (2016)
explain the mechanism by which globalization leads to wage polarization. Greater glob-
alization means that companies need to innovate in order to succeed in global competition.
Innovation requires a larger number of more skilled workers, which increases the relative
demand for them and thus also increases their relative wages. As the leisure time of high-
skilled workers becomes rarer, the demand for personal services (e.g. cleaning, babysit-
ting, food services) performed by the low-skilled workers increases, and their relative
wages increase. Although not explicitly stated by the authors, this mechanism shows, in
other words, how globalization leads to wage polarization through consumption spillo-
vers (see Autor and Dorn, 2013 and Mazzolari and Ragusa, 2013).3

Wage polarization is related to job polarization but does not necessarily result from it; the
presence of job polarization does not necessarily mean the presence of wage polarization.
Autor, Katz and Kearney (2006) showed that in the United States, wage polarization was
accompanied by job polarization, but Naticchioni, Ragusa, and Massari (2014) found the
presence of job polarization, but not wage polarization, in 11 European countries. Simi-
larly, Goos and Manning (2007) in the United Kingdom showed strong job polarization,
but not wage polarization. Goos and Manning explain this by the fact that the disappear-
ing middle-skilled workers are at first "the least qualified of them".* As a result of their
exit, the average skill level of those who remain increases, which counteracts the down-
ward pressure on their wages due to lower demand.

Wage polarization was proved by Acemoglu and Autor (2011), Cortes (2016), Cozzi and
Impullitti (2016) and Firpo, Fortin and Lemieux (2011) in the United States, Machin
(2011) in United Kingdom, Antonczyk, DeLeire and Fitzenberger (2018) and Dustmann,
Ludsteck and Schonberg (2008) in Germany, Centeno and Novo (2009) in Portugal and
Wang (2009) in Taiwan. However, there are also studies that have not shown wage po-
larization and an increase in wage inequality, such as Naticchioni, Ricci and Rustichelli
(2008) for Italy, Charnoz, Coudin and Gaini (2011) for France and Izquierdo and Lacuesta
(2012) for Spain.

The current empirical evidence about wage polarization does not cover the countries of
Central and Eastern Europe. For this reason, we choose the Czech Republic as one of
these countries. Nevertheless, we are able to discuss our results at least regarding job

3 In addition to the technological changes (biased toward routine workers), globalization and con-
sumption spillovers, Firpo, Fortin and Lemieux (2011) emphasize institutional factors. Their anal-
ysis shows the important role of the declining influence of trade unions in shaping wage polariza-
tion.

4 In other words, they are the weakest, the worst.
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polarization, thus we can compare the result with studies of Nchor and Rozmahel (2020)
and Martinak (2020) focusing on job polarization in the Czech Republic.

Data and Methods

For identification of wage polarization, we present the results of the development of wage
inequalities, which are captured as the ratios Q90/Q50 (upper-tail inequality) and
Q50/Q10 (lower-tail inequality) between 2004 and 2018. We also present the develop-
ment of coefficients Q10 (lower decile), Q50 (median) and Q90 (upper decile) — it allows
us to determine exactly the cause of change in the development of ratios Q90/Q50 and
Q50/Q10.5

Data for Q10, Q50 and Q90 are taken from the Average Earnings Information System
(2019) which contains regional data taking into account gender. As the Average Earnings
Information System works with nominal earnings, the data obtained are adjusted using a
deflator (Worldbank, 2020).

We employ a panel regression analysis, which works with the time series T = 15 (years
2004 to 2018) and N = 28 (14 regions divided into private and public spheres, i.e.14x2);
the total number of observations is therefore 364 (TxN). Panels for the private sphere and
public sphere separately contain 182 observations. The regression equation has the fol-
lowing form:

log(Yit) = Bo + B1log (RaDy,) + B,log (capital;,)
+ Bs;log (openness;;) )
+ B,log (high — technology products;;)
+ fslog (minimum wage;,) + u;;

The dependent variable is upper-tail inequality or lower-tail inequality. Explanatory var-
iables include expenditure on research and development (RaD), fixed gross capital for-
mation (capital), the ratio of export and import turnover to GDP (openness), which rep-
resents the variable for globalization, the ratio of high-tech products to total international
trade, which represents technology flows (high-technology products), and the minimum
wage. As in similarly focused literature, we express all variables in a logarithmic form
due to better information value. Data for explanatory variables come from the Czech Sta-
tistical Office (2020).

Two variables RaD and capital serve as control variables — see Amoroso and Moncada-
Paterno-Castello (2018). Another control variable, the minimum wage, should control
lower-tail inequality. Variables openness (globalization) and high-technology products
are determined on the basis of literature (see Afxentiou and Kutasovic, 2011) and their
influence is crucial in the context of polarization: both globalization and technology are
considered triggers for polarization (Cortes, 2016; Cozzi and Impullitti, 2016). In the
sense of wage polarization, we expect a positive relationship between globalization and

5 For example, an increase in the Q90/Q50 coefficient may mean that the numerator value in-
creases or the denominator value decreases.
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technology and upper-tail inequality (Q90/Q50), and a negative relationship between
them and lower-tail inequality (Q50/Q10).

The selection of a suitable model for panel analysis is based on the Hausman test and its
p-value. The Hausman's test examines the consistency of GLS estimates. If the value of
the Hausman test is large (p-value is small), it means that the estimation of a model with
random effects (REM) is not consistent and it is more appropriate to use a model with
fixed effects (FEM) (Baltagi, 2008). In the case of p-value <0.05, the FEM model is se-
lected, otherwise, the REM model (GLS) is selected. For the robustness of the results, a
dynamic panel is also employed. Since N panels > T, we estimate using the GMM system.
Due to the presence of heteroscedasticity and serial correlation, all regression models
contain robust standard errors incorporated as a cluster option at the region level.

Results and Discussion
Trends in Wage Inequalities or how it is with Wage Polarization — descriptive analysis

In the occupations of the private sphere, results do not imply the presence of wage polar-
ization. Until about 2010, the development of indicators Q10, Q50 and Q90 was con-
sistent (approximately the same growth rate), then there was a fall in real wages in the
lowest decile (Q10). While real wages for Q10 have fallen, for Q50 and Q90 they are
stagnating until 2014; this affected the values of the ratio Q50/Q10, which increased as a
result. After 2015, real wages of all indicators are growing. The results are shown in Fig-
ure 1 below.

Figure 1. The Czech Republic — results of the private sphere
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Note: On the left, the development of real wages in CZK through indicators Q10 (lower decile),
Q50 (median) and Q90 (upper decile), on the right the development of the ratio Q90/Q50 (upper-
tail inequality) and Q50/Q10 (lower-tail inequality). Source: Average Earnings Information System
(2019), authors’ calculations
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Within all occupations of the public sphere (the results are illustrated in Figure 2 below),
we are witnessing a decrease in the trend of the ratio Q50/Q10. The decrease in the trend
of the ratio Q50/Q10 is evidently due to a relatively higher increase in wages in the lower
decile of the wage distribution than the median wage, especially after 2014. The decline
in the trend of Q50/Q10 is consistent in scope with the conclusions of Autor, Katz and
Kearney (2008), who examined the development of wage inequality in the United States
between 1980 and 2005. However, their results implied a massive increase in upper-tail
inequality, i.e. a relatively large increase in the Q90/Q50 coefficient due to wage growth,
especially in the upper decile (Q90), while in our case the Q90/Q50 coefficient is rela-
tively stable.

Figure 2. The Czech Republic — results of the public sphere
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Note: On the left, the development of real wages in CZK through indicators Q10 (lower decile),
Q50 (median) and Q90 (upper decile), on the right the development of the ratio Q90/Q50 (upper-
tail inequality) and Q50/Q10 (lower-tail inequality). Source: Average Earnings Information System
(2019), authors’ calculations

Results imply the presence of very slight wage polarization. This is evident if we compare
changes in the upper-tail and lower-tail inequality (see Table 1) with the help of the av-
erage annual growth value. A positive value of the coefficient expressing upper-tail ine-
quality and a negative value expressing lower-tail inequality in the public sphere imply
the presence of wage polarization. In other words, Q10 and Q90 grew relatively faster
than Q50.

In the appendix, there is Figure 5, which compares the development of the lower deciles
and the minimum wage. It is clear from the figure that the minimum wage does not in
itself directly affect the development of lower deciles. The minimum wage can potentially
affect the lower decile (and indeed the whole lower-tail inequality) by its connection to a
guaranteed wage. But during the period when wage polarization in the public sphere is
most evident, there was no significant increase in the minimum wage, as its level stag-
nated for 6 years. On the other hand, the rapid growth of the minimum wage after 2014
(in the context of its connection to the guaranteed wage) may have contributed to the
relatively rapid decline in the Q50/Q10 coefficient mentioned above.
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Table 1. Average annual wage growth in private and public spheres (2004—2018)

Private sphere | Public sphere
Q10 3.7 % 4.6 %
Q50 4% 3.7 %
Q90 39% 3.8 %
Q90/Q50 -0.1% 01%
Q50/Q10 0.3% 01 %

Source: Average Earnings Information System (2019), authors’ calculations

Gender differences in the private sphere — descriptive analysis

We now examine differences regarding gender. We present the development in the pri-
vate sphere in Figure 3. At first glance, there are clear differences in wages — males have
higher wages (this is evident from the size of Q10, Q50 and Q90). Until 2010, real wages
grew for both males and females. After 2010, there was a decrease in real wages of Q10
for both males and females (the decrease in real wages for Q10 was more noticeable for
females). The median wage for males also decreased slightly, while for females it stag-
nated. On the other hand, females' Q90 even decreased.

Upper-tail inequality (Q90/Q50) tended to increase in both male and female wages (max-
imum in 2012), but then, due to a relatively faster growth in median wages, the tendency
was to decrease. Lower-tail inequality (Q50/Q10) increased in both cases, again due to a
relatively faster median wage growth. This fact is also evidenced by the comparison of
average growth rates in Table 2. Thus, the results in the private sphere do not imply the
presence of wage polarization, as it is not true that upper-tail inequality increased and
lower-tail inequality decreased.

Figure 3. The Czech Republic — gender differences in the private sphere
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Note: Top panel includes the development of real wages in CZK through indicators Q10 (lower
decile), Q50 (median) and Q90 (upper decile), bottom panel the development of the ratio Q90/Q50
(upper-tail inequality) and Q50/Q10 (lower-tail inequality). Source: Average Earnings Information
System (2019), authors’ calculations

Table 2. Average annual wage growth in the private sphere

Males | Females

Q10 31% | 42%
Q50 39% | 43%
Q90 39% | 49%

Q90/Q50 | 0.0% | -0.3%
Q50/Q10 [ 0.8% | 0.0%
Source: Average Earnings Information System (2019), authors’ calculations

Gender differences in the public sphere — descriptive analysis

Figure 4 captures gender differences in the public sphere. In the public sphere, males and
females have relatively lower wages than in the private sphere. There are also lower dif-
ferences between the various wage levels Q10, Q50 and Q90 (see lower values of the
ratios Q90/Q50 and Q50/Q10). The figure again shows that males earn more than females,
but at the same time, males have bigger differences in wages Q10, Q50 and Q90.

A common trend is a decrease in the lower-tail inequality (a higher decrease in Q50/Q10
was noticed for males). In both cases, this was due to the relatively faster growth rate of
Q10, as shown in Table 3. For both males and females, upper-tail inequality increased
slightly (the average growth was 0.3 % for males and 0.4 % for females) and lower-tail
inequality decreased. This result implies wage polarization.
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Figure 4. The Czech Republic — gender differences in the public sphere
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Note: Top panel includes the development of real wages in CZK through indicators Q10 (lower
decile), Q50 (median) and Q90 (upper decile), bottom panel the development of the ratio Q90/Q50
(upper-tail inequality) and Q50/Q10 (lower-tail inequality). Source: Average Earnings Information
System (2019), authors’ calculations

Table 3. Average annual wage growth in the public sphere

Males | Females

Q10 46% | 46%
Q50 37% | 38%
Q90 4% 3.8%

Q90/Q50 | 0.3% | 04%
Q50/Q10 | -09% | -0.7%
Source: Average Earnings Information System (2019), authors’ calculations
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Summary of descriptive analysis

In general, the results imply a very slight wage polarization in occupations in the public
sphere. This phenomenon has occurred in both male and female occupations. Wage po-
larization is most evident during 2004-2010, when the upper decile and the lower decile
increased relatively faster than the median. The relatively faster increase in the lower
decile was not due to a possible effect resulting from the increase in the minimum wage
(see Figure 5 in Appendix); from 2006 to 2010, the minimum wage was at the same level,
while the lower decile increased by around 20% in both the private and public sphere. If
we do not take gender into account, then the results imply reducing wage inequality after
2012.

Our results also show a difference in the remuneration of males and females. Although
the development trends of the Q90/Q50 and Q50/Q10 coefficients have similar tendencies,
females’ wages are relatively lower than males’; this is evident from the size of the coef-
ficients Q10, Q50 and Q90. The Czech Republic does not stand out in this way compared
to the countries of Central and Eastern Europe, or compared to the countries of Western
Europe, see Fodor and Glass (2018), Pascall and Kwak (2010) and Schéfer and Gottschall
(2015). Females' wages in the private sphere grew relatively faster than males' wages. In
the public sphere, the dynamics of wage development was similar. For males, the upper-
tail inequality in the public sphere and the lower-tail inequality in the private sphere in-
creased (this was due to the decline in real wages of the lower decile after 2010). For
females, there has been a clear trend towards reducing wage inequality.

Regression analysis

Wage polarization can be identified with the graphs (as shown above). To determine the
factors that affect the formation of wage polarization (or non-polarization) it is necessary
to employ regression analysis. In this part, we show how selected factors, in particular
globalization and technology, affect upper-tail and lower-tail inequality which represent
the dependent variables. The results of static panels are presented in Table 4 below. All
models are estimated with the GLS estimator; this decision was made according to the
Hausman test.

Contrary to expectations, globalization (variable openness) has a statistically significant
negative effect on upper-tail inequality and a statistically significant positive effect on
lower-tail inequality. This may indicate a situation that globalization in the context of the
Czech Republic favours middle-wage workers over high- and low-wage workers. In other
words, the country's growing international trade turnover (variable for globalization) con-
tributes to reducing wage inequality. A one percent change in openness will cause the
largest decrease in upper-tail inequality in the public sphere (decrease by 0.98 percent),
while the impact on the growth of lower-tail inequality is the largest in the private sphere
(increase by 0.09 percent). The impact of technology is slightly different — in the public
sphere, technology seems to contribute to an increase in upper-tail inequality and a de-
crease in lower-tail inequality. The results thus imply that a higher share of high-technol-
ogy products may have contributed to the creation of wage polarization in the public
sphere. As should be expected, the minimum wage contributes to the reduction of upper-
tail inequality.
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Table 4. Estimation of factors affecting upper-tail and lower-tail inequality (RE, GLS esti-

mation)
Private + public sphere Private sphere Public sphere
Upper-tail Lower-tail Upper-tail  Lower-tail in- ~ Upper-tail ~ Lower-tail in-
VARIABLES inequality inequality inequality  equality inequality  equality
Openness -0.0542***  0.0635*** -0.0256* 0.0996*** -0.987** 0.0283*
0.015 0.013 0.014 0.018 0.009 0.058
High-technology 0.0057 -0.0335* -0.0239 0.0363*** 0.0204** -0.1043**
products 0.011 0.016 0.019 0.008 0.010 0.009
Capital 0.0148* 0.0094 0.0278* 0.0110 0.0285*** 0.0145*
0.006 0.015 0.015 0.011 0.007 0.006
RaD 0.0025 0.0048 0.0109* 0.0148* 0.0002 -0.0054*
0.004 0.004 0.005 0.004 0.001 0.003
Minimum wage -0.0304** -0.0353* -0.0274*
0.0111 0.018 0.008
Constant 0.0515 0.1557 -0.1645 0.1539 -0.0957 0.0914
0.069 0.131 0.189 0.094 0.061 0.056
Wald chi(2) 17.59*** 70.18** 7.30 183.32* 817.36** 337.02++
R2 (within) 0.17 0.12 0.00 0.59 0.54 0.68
Observations 364 364 182 182 182 182
No. of regions 28 28 14 14 14 14

Note: robust standard errors below beta coefficients. All variables are logarithmized. Upper-tail
inequality = log(Q90/Q50), lower-tail inequality = log(Q50/Q10). * p < 0.10, ** p < 0.05, *** p
< 0.01. Models include standard robust errors resistant to heteroskedasticity and serial correlation.
Source: own calculations.

For higher robustness of the results, we employ a dynamic panel estimator (system
GMM), see Table 5.

All models are statistically significant at the 1% level of significance. In addition, it is
also important to check the result of the Arellano-Bond test for serial autocorrelation (Ho:
no autocorrelation). The models are suitable if first-order autocorrelation is present (we
reject the null hypothesis) and if second-order autocorrelation is not present.
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Table 5. Dynamic estimation of factors affecting upper-tail and lower-tail inequality
(system GMM)

Private + public sphere Private sphere Public sphere
Upper-tail Lower-tail Upper-tail  Lower-tailin-  Upper-tail ~ Lower-tail in-
VARIABLES inequality inequality inequality  equality inequality  equality
Yt 0.9196*** 0.6887*** -0.0504 0.0570 -0.1981** 0.0721
0.019 0.045 0.038 0.042 0.039 0.057
Openness -0.0038 0.0462*** -0.0116 0.0839***  -0.1050** 0.2731*
0.003 0.006 0.016 0.018 0.007 0.015
High-technology -0.0145* 0.0039 -0.0195 0.0216 0.0131 -0.1064***
products 0.005 0.009 0.016 0.019 0.009 0.0123
Capital 0.0077*** 0.0062*** 0.0432*** 0.0135 0.0238*** 0.0289**
0.002 0.009 0.013 0.011 0.006 0.007
RaD 0.0001 0.0013* 0.0042*** 0.0089** -0.0001 -0.0014
0.000 0.001 0.000 0.001 0.000 0.001
Minimum wage -0.0498** -0.0229 -0.0448***
0.009 0.019 0.015
Constant -0.0868*** 0.179** -0.2780* 0.0920 -0.0116 -0.0499
0.019 0.044 0.142 0.121 0.076 0.098
Wald chi(2) 2742.73**  706.49*** 387.50*** 340.42+ 278.39*** 530.28**

AR(1) (p-value)  -3.89(0.00) -3.85(0.00) -2.82(0.00) -2.85(0.00) -3.15(0.00) -3.31(0.00)
AR(2) (p-value)  1.62(0.11) 1.69(0.09) -1.06(0.29) -2.98(0.00) 1.03(0.30) -1.94 (0.05)
Observations 364 364 169 169 169 169

No. of regions 28 28 14 14 14 14

Note: robust standard errors below beta coefficients. All variables are logarithmized. Upper-tail
inequality = log(Q90/Q50), lower-tail inequality = log(Q50/Q10). * p < 0.10, ** p < 0.05, *** p
< 0.01. Models include standard robust errors resistant to heteroskedasticity and serial correlation.
Source: own calculations.

The results for all occupations have a similar character as the previous results. Globaliza-
tion contributes to reducing upper-tail inequality and increasing lower-tail inequality. The
percentage range of impacts is smaller compared to previous models. Quantitatively, the
largest impact can be seen in the public sphere for globalization (if we do not consider
lagged dependent variable). A one percent change in globalization will cause the largest
decrease in upper-tail inequality by 0.11 percent, and the largest increase in lower-tail
inequality by 0.27 percent. This again may imply that globalization favours middle-wage
workers. The Czech Republic focuses on the manufacturing industry which is based on
middle-wage and middle-skilled workers; The Czech Republic has the highest share of
employees in the industry of all EU countries (Eurofound and European Commission
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Joint Research Centre, 2019). The growth in international trade turnover reflects a grow-
ing share of exports (from 61.8 to 79%) and imports (from 59.5 to 71.5%) to GDP (OECD,
2021), the explanation lying in the level of export. In the environment of low unemploy-
ment, growing exports are subsequently reflected in rising wages for middle-wage and
middle-skilled workers, who are paid a wage close to the median. The result is a situation
in which globalization (specifically the variable international trade turnover) contributes
to reducing upper-tail inequality and increasing lower-tail inequality. It seems that tech-
nology contributes to reducing upper-tail inequality and in the public sphere even lower-
tail inequality.

Our results are consistent with the literature that examined changes in the structure of
employment in the context of job polarization. The contributions of Nchor and Rozmahel
(2020) focusing on the comparison of CEE countries and the US, and Martinak (2020)
focusing on the V4 countries, do not support the presence of job polarization in the Czech
Republic. Polarization in the labor market can be reflected in the polarization of the wage
structure; there seems to be no polarization in the labor market and thus no incentives that
could lead to wage polarization. As our results show, this may be due to the fact that
globalization favours middle-skilled and middle-wage workers, while polarization (both
of jobs and wages) would be the opposite.

Conclusion

Globalization has made new technologies more accessible than before, both in terms of
cost and in terms of their allocation and ability to move. This results in a relatively rapid
transfer not only of what is desirable, but also of what may be undesirable in terms of
socio-economic consequences. Disproportionate growth in wage inequality may be un-
desirable, due to technological changes that are biased towards middle-skilled and mid-
dle-paid workers (Autor, Katz and Kearney, 2008; Mazzolari and Ragusa, 2013).

This article deals with the identification of wage polarization (which may be accompanied
by an increase in wage inequality) in the context of the Czech Republic during the period
2004 to 2018. The development of the ratios Q90/Q50 (upper-tail inequality) and
Q50/Q10 (lower-tail inequality) implies a very slight wage polarization in occupations
within the public sphere (in both male and female occupations), mainly due to the devel-
opment between 2004 and 2010. In addition to the obvious differences in remunerations,
where males earn more than females, our results inform us about the wage dynamics.
Females' wages in the private sphere grew relatively faster than males' wages. In the pub-
lic sphere, the dynamics of wage development was similar.

Unlike empirical studies focused mainly on the United States (Autor, Katz and Kearney,
2006, 2008; Hunt and Nunn, 2019), wage polarization is not associated with a massive
increase in wage inequality. The development of wage inequality in the private sphere
does not indicate wage polarization. The results imply the pressure to reduce wage ine-
quality rather than increase it significantly. The Czech Republic is considered one of the
most egalitarian countries in Europe and the results of this article confirm this fact: the
level of income inequality is at a relatively lower level than in other EU countries
(Naplava, 2019).
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Panel regression analysis identified factors that affect the development of upper-tail and
lower-tail inequality. Globalization appears to decrease upper-tail inequality and increase
lower-tail inequality. This may imply that globalization favours middle-skilled and mid-
dle-paid workers, which probably corresponds to the nature of the Czech economy, which
is based on middle-skilled workers with a pro-export focus. The Czech Republic stands
out from the countries of Western Europe in terms of the proportion of middle-skilled
workers. This fact may be the reason why job polarization does not seem to occur in the
context of the Czech Republic, see Nchor and Rozmahel (2020) and Martinak (2020).

The potential for further research can be seen in the attempt to directly link wage polari-
zation and job polarization. Other important wage determinants such as education or the
skill level (see Balcar and Gottvald, 2016) play an important role in identifying job po-
larization and can thus form a bridge to a better understanding of the connection between
wage and job polarization.
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Appendix

Figure 5. Comparison of the minimum wage and lower decile (Q10) in private and
public spheres
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Note: the development of real wages in CZK. Source: Average Earnings Information Sys-
tem (2019), authors’ calculations
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