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Abstract 

The article examines wages in the field of information and communication technologies 
(ICT). Based on the so-called ISPV data (adjusted for inflation), CZSO and Eurostat data, 
several analyses were performed. The main conclusions are: (1) The number of ICT workers 
grew faster, their share in total employment increased from 2.2% to 3.9%. (2) From 2008 to 
2013, the overall trend in wages is declining and they have been growing significantly since 
2014 (influenced by both economic growth and falling inflation). (3) Wages of ICT specialists 
(CZ ISCO 25) grew considerably faster than those of ICT technicians (CZ ISCO 35). 4) 
Wages for the entire ICT and for the CZ-ISCO 25 category grew faster than GDP. (5) The 
gender pay gap in the Czech Republic is among the highest among the countries surveyed, 
although in 2019 it decreased compared to 2008. (6) Within the Czech Republic, the 
differences between the salaries of men and women in ICT are smaller than for the entire 
economy. 
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Introduction 

The basic macroeconomic relations include the relationship between labor productivity, wage 
growth and gross domestic product (GDP) growth. A number of articles deal with these 
relationships, see e.g. [1], [2], [3] or a new study for selected European countries [4]. In this 
article, we will therefore deal with the analysis of these relationships with a focus on workers 
in the field of information and communication technologies (ICT) in the Czech Republic. 

There is no doubt that in recent years the dynamic development of ICT and its spread to 
virtually all professions and processes in companies, as well as into the daily personal life of 
most people, lead to what is referred to as digitization of society [5] or in case of 
manufacturing industries as Industry 4.0 [6]. We can agree with many authors (see e.g. [3], 
[7], [8] or [9]) that the development of ICT and the increasing spread of these technologies 
significantly impact economic growth as well as the competitiveness of individual companies 
and entire countries. At the same time, ICT affects labor productivity in the whole economy, 
not just in one area [1], [10], [11], [12], as well as the volume and the quality of services. 

Nevertheless, it can be assumed that now and especially in the future the impact of ICT on the 
whole environment, on the quality of human life, on education, on professional orientation 
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and many other areas is still not fully appreciated. Also, the concept of Industry 4.0 will lead 
to a fundamental change in the structure of employment [13]. It can be concluded that further 
digitization of society and the development of the Industry 4.0 concept will not be possible 
without a sufficient number of well-educated employees in the field of ICT. This is also one 
of the main reasons why ICT wage growth continues. 

In the first part of the article, therefore, we will first perform a simple analysis of the 
development of the number of employees in the field of ICT and compare this trend with the 
development of the number of employees in the entire economy. We will also compare wage 
growth trends in the two main categories of jobs in this area: ICT Specialists and ICT 
Technicians (categories CZ-ISCO 25 and CZ-ISCO 35; these concepts are both further 
defined in the methodological part of the article). In this analysis, we will continue in the 
following subchapter where we will examine the relationship between the development of 
wages in ICT and GDP (considering inflation and the development of the CZK/EUR 
exchange rate, because of international comparison, wages are converted to EUR). 

We will build on this analysis in the final part of the article by examining the differences in 
salaries in the Czech Republic in the field of ICT between men and women (the gender pay 
gap in ICT). This is a very important issue in the Czech Republic, in economic, political, and 
also social terms because these differences (for the entire economy) are among the largest in 
the European Union (see e.g. [14] or [15]). 

A broader concept than gender pay gap is gender equality. This issue is also widely discussed 
in the EU and is part of various official statements and documents. One of them is The 
Gender Equality Strategy 2020 2025 in which Ursula von der Leyen stated inter alia that 

Gender equality is a core principle of the European Union, but it is not yet a 
reality. In business, politics, and society as a whole, we can only reach our full 
potential if we use all of our talent and diversity. Using only half of the 
population, half of the ideas or half of the energy is not good enough.  

However, in this article, we will focus only on the abovementioned concept of gender pay gap 
in the narrower sense of the term, while in practice, it is a very complex one. Many authors 
deal with the issue of equal pay for equal work for women and men. These studies can be 
divided into two main areas. The first group analyzes and compares the situation and trends in 
different countries over a period of time. We can mention, for example, the abovementioned 
studies [14] or [15]. The study [17] compares Germany and Austria. 

The second group focuses on a specific country and within that country, for example, on 
certain sectors or categories of employment. An example of a study for Slovakia is e.g. [18]. 
Studies that focused directly on the Czech Republic are [19] or [20]. 

Based on our analysis, we formulated the following research questions: 

RQ1: Did the wages of ICT Specialists (CZ-ISCO 25) grow faster than the wages of ICT 
Technicians (CZ-ISCO 35) in the period 2008 2019? 

RQ2: What was the trend of wage development in ICT in the observed period 2008 2019 in 
comparison with the trend of GDP development? 

RQ3: What is the gender pay gap of the Czech Republic in international comparison and how 
did these differences develop over the period under review? 

RQ4: What is the gender pay gap in ICT in the Czech Republic compared to the whole 
economy? 
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1 Methods of Research 

To answer the abovementioned research questions, we analyzed the time series of indicators 
described below and performed a linear regression on these data. The methodology of our 
article can be divided into the following sections: 

 Data source, their characteristics and structure. 
 Basic ICT professions framework. 
 Methods of analysis of the data. 

1.1 Data Source, their Characteristics and Structure 

We drew some data from the Czech Statistical Office (CZSO), and we also needed selected 
data from Eurostat to examine the gender pay gap. However, the basic data for our analysis 
come from a survey conducted annually by Trexima on the basis of a mandate from the 
Ministry of Labor and Social Affairs of the Czech Republic, the so-called ISPV data: Average 
Earnings Information System. This survey is part of the official statistical survey programs 
announced by the Czech Statistical Office in the Collection of Laws for the relevant calendar 
year. In addition, it is also governed by Act No. 89/1995 Coll., on the State Statistical Service 
[21]. 

ISPV respondents are active economic entities. Sampling is statistical for economic entities 
with up to 249 employees; the selection is random, based on the size of the entity, the region 
and the branch of economic activity. The survey covers all entities with 250 employees or 
more. If an organization is selected for the survey, it will receive a letter in which it is 
acquainted with the next steps and has a so-called reporting obligation on the basis of the 
above-mentioned Act on the State Statistical Service. In addition, these surveys are 
harmonized with the European Union s structural survey called the Structure of Earnings 
Survey [22]. 

The analyzed data are always for the second quarter of each year. This period was not chosen 
arbitrarily but for several reasons: the Czech Republic has the smallest number of public 
holidays in this quarter, workers usually do not take much leave during this period and, at the 
same time, the smallest number of extraordinary bonuses are usually paid during this period. 
The data for the second quarter are thus least affected by fluctuations in the number of 
working days for the period and at the same time there is the smallest share of non-claiming 
parts of wages or salaries. 

The main monitored indicators in terms of earnings include gross monthly wage (salary) and 
hourly earnings. We also analyzed the basic structure of earnings, i.e. bonuses, extra pay, and 
reimbursements. The gross monthly wage was calculated as the average hourly earnings for 
the second quarter multiplied by the average number of working hours, these hours being 
rounded to the nearest whole number. 

We also analyzed the number of work hours (e.g. overtime) and of non-work time (e.g. 
sickness and vacation). Data from the above-mentioned survey (Average Earnings 
Information System) also contain a comparison of wages according to individual regions of 
the Czech Republic. 

1.2 Basic ICT Professions Framework 

For the basic division of ICT professions, we used the Classification of Employment of the 
Czech Statistical Office (CZ-ISCO). CZ-ISCO is a national statistical classification of 
employment, prepared by the Czech Statistical Office in accordance with an international 
standard ISCO-08: International Standard Classification of Occupations [23]. This 
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classification divides all occupations into 10 major groups; two of them are important for the 
purposes of this article: Major group 2  Professionals; Major group 3  Technicians and 
associate professionals. And within these major groups, we are interested in two main 
subgroups: 

 CZ-ISCO 25: ICT Specialists, 
 CZ-ISCO 35: ICT Technicians. 

These subgroups are further characterized in the classification as follows: [23] 

ICT Specialists (CZ-ISCO 25) research, plan, design, create, test, provide consultations and 
improve IT systems, such as hardware, software, and related concepts for specific 
applications; process-related documentation, including principles, policies and procedures; 
design, develop, check, maintain and support databases and other information systems to 
ensure optimal performance and data integrity and security. 

ICT Technicians (CZ-ISCO 35) support the regular operation of computer and communication 
systems and networks and perform technical tasks related to telecommunications and the 
transmission of image and sound and other types of telecommunication signals. They mostly 
perform routine technical activities. 

1.3 Methods of Analysis of the Data 

For the analysis, we mainly used the above-mentioned data from the survey on wages and 
salaries (so-called ISPV data); additionally, we used some data from the Czech Statistical 
Office and Eurostat. As the data cover a relatively long period of time, it was necessary to 
take into account inflation in individual years, and since wages (salaries) are given in EUR for 
better international comparison, we also present the development of the CZK/EUR exchange 
rate. Table 1 summarizes both. 

Tab. 1: Annual inflation rate and annual average CZK/EUR exchange rate 
Year 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 
Infl. Rate 6.3% 1.0% 1.5% 1.9% 3.3% 1.4% 0.4% 0.3% 0.7% 2.5% 2.1% 2.8% 
CZK/EUR 24.94 26.45 25.29 24.59 25.14 25.97 27.53 27.28 27.03 26.33 25.64 25.67 
Source: [23] 

We used the linear regression method to approximate the trend of wage development and 
GDP development. All regression analysis calculations are performed at the 5% confidence 
level. In processing our results, we used two statistical indicators: (arithmetic) mean and 
median. In the case of the examination of wages, the median is generally considered to be a 
more appropriate indicator because wages do not follow a normal distribution but a log-
normal one. The arithmetic mean is more affected by extremely high wages of a relatively 
small number of individuals. [24] 

This is especially true for wages in the field of ICT, where the average wage for both 
subgroups (CZ-ISCO 25 + CZ-ISCO 35) exceeds EUR 8000 per month; it is significantly 
higher than the average wage in the whole economy. At the same time, however, it is true that 
the wages of ordinary ICT workers do not reach these values by far. We therefore consider the 
median wage to be much more appropriate and more indicative than mean; however, in some 
other tables and figures, we present results for both median and mean. 
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2 Results and Discussion 

2.1 Development of the Number of Employees in ICT 

First, before examining in more detail the development of wages and salaries in ICT, we 
focused on a simple analysis of the development of the number of employees in the field of 
ICT and comparing the development of this number with the development in the entire 
economy. The results are summarized in Table 2. Absolute numbers are in the second line. To 

Thousands, i.e. the total number of people employed in ICT that is the sum of subgroups CZ-
ISCO 25 + CZ-ISCO 35. Both from absolute numbers and from base and chain indices, it is 
obvious at first glance that the total number of employees in ICT increased throughout the 
period under review, except for 2016 and 2017, when it more or less stagnated. 

However, it is still necessary to compare the development of the number of employees in the 
field of ICT with the total number of employees in the economy, which is the last row in the 
tabl
except for 2016/2017) and during the period under review, this relative share almost doubled 
(from 2.2 to 3.9%). 

Tab. 2: Development of the number of employees in ICT and in the entire economy 
Year 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 
Thousands 111 114 122 127 132 148 160 174 185 186 206 
Base index 100 103 110 114 119 133 144 157 167 168 186 
Chain index x 103 107 104 104 112 108 109 106 101 111 
Ratio in % 2.2 2.3 2.5 2.6 2.7 3.0 3.2 3.4 3.6 3.6 3.9 

Source: Own, data from [21] 

2.2 Comparison of Wages for Subgroups CZ-ISCO 25 and CZ-ISCO 35 

We will now focus on the comparison of wages / salaries of these two main categories, i.e. on 
the research question RQ1: Did the wages of ICT Specialists (CZ-ISCO 25) grow faster than 
the wages of ICT Technicians (CZ-ISCO 35) in the period 2008 2019? 

The data were recalculated according to the methodology described above (taking into 
account inflation, conversion to EUR). The results are summarized in the following two 
graphs (Figure 1 and Figure 2): both are for the same period and compiled in the same way. 
But in the first one, the arithmetic average of wages was used, while in the second, the median 
wage was chosen for the calculation. In the chapter devoted to methodology, we stated that 
the literature considers the median as a more suitable indicator for wages (due to the 
logarithmic-normal characteristics of wage distributions), however, it is clear from the graphs 
that the basic trend is practically the same. 

From 2008 to 2013, the overall trend is declining (with occasional very small year-on-year 
growth). This is a consequence of the crisis of 2008; but its effects in the Czech Republic 
lasted until 2013. After several years, when there was finally a more significant longer-term 
economic recovery and thus GDP growth and at the same time inflation fell significantly 
(2012 3.3%, 2013 1.4%, 2014 0.4%), wage growth (not only) in the field of ICT also started. 
As we present wages in EUR for reasons of international comparison, we must also take into 
account the development of the CZK/EUR exchange rate. But this growth in real wages in the 
area of ICT was so strong that it was not fundamentally affected by the devaluation of the 
Czech crown in 2014 and the subsequent relatively long-term interventions of the Czech 
National Bank to maintain this exchange rate. 
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Legend for both figures: 
ICT Professionals = CZ-ISCO 25 + CZ-ISCO 35 
ICT Specialists = CZ-ISCO 25 
ICT Technicians = CZ-ISCO 35 

 
Source: Own, data from [21] 
Fig. 1: Trend of the average of real gross wages of ICT Professionals (2008 2019) 

 
Source: Own, data from [21] 
Fig. 2: Trend of the median of real gross wages of ICT Professionals (2008 2019) 

Table 3 summarizes the result of the regression model for both the median and the 
(arithmetic) average, and for the reasons given above, the year 2014 was chosen as the basis 
for the calculation. ICT Specialist wages tend to grow faster than ICT Technicians wages, 
regardless of whether we choose the median (which we consider more appropriate) or the 
arithmetic mean as the basic indicator for the calculation. The exact values of the regression 
coefficients (mean versus median) are, of course, slightly different, but not significantly. 
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Tab. 3: Trend Lines for 2014 2019 
Category Indicator: Average Indicator: Median 

ICT Specialists y = 0.0650x + 0.9237  y = 0.0632x + 0.9174  
ICT Technicians y = 0.0464x + 0.9467  y = 0.0428x + 0.9338  
ICT Total y = 0.0631x + 0.9269  0.9890 y = 0.0618x + 0.9121  

Source: Own 

2.3 Relation of Wage Development in ICT and GDP Development 

First, let us consider the development of GDP per capita adjusted for inflation (Figure 3). It is 
clear that the trend in wages is copying the trend in GDP per capita. From 2008 to 2013, this 
indicator decreased overall, again with an occasional slight year-on-year increase, while it has 
been growing steadily since 2014 (however, after adjustment for inflation, it lasts till 2017 to 
be higher than in 2008). 

 
Source: Own 
Fig. 3: 2019) 

Similar to the wages, we will use the year 2014 as the base year for the regression model and 
determine the trend for the period 2014 to 2019. The resulting parameters of the regression 
model are summarized in Table 4. 

Tab. 4: GDP per capita (2014 2019) 
Trend line  

y = 0.0589x + 0.9435 0.9921 
Source: Own 

If we compare the calculated values of the regression model for GDP per capita and compare 
them with the calculated values for individual categories of workers (for the same period 
2014 2019), we come to the conclusions summarized in Table 5. 

Tab. 5: Comparison of the trend lines: GDP per capita versus wages (2014 2019) 
Category Indicator: Average Indicator: Median 

ICT Specialists (CZ-ISCO 25) Higher Higher 
ICT Technicians (CZ-ISCO 35) Lower Lower 
ICT Total (CZ-ISCO 25 + 35) Higher Higher 

Source: Own 
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Among other things, we see from the table that there is no difference in the results if we use 
the average or the median. Overall, we can say that (a) If we take all ICT employees or only 
the category of ICT Specialists (CZ-ISCO 25), then in both cases for the period 2014 2019, 
wages grew faster than GDP per capita. 

But if we examine only the development of wages for the category of ICT Technicians 
(CZ-ISCO 35), then we see that these wages in the given period lagged somewhat behind the 
GDP growth rate. The explanation why overall wages in ICT grew faster anyway, although 
not for the CZ-ISCO 35 category, is quite simple and given two factors: (a) wages in the 
CZ-ISCO 25 category grew significantly faster (b) the CZ-ISCO 25 category account for 
about two-thirds of the total number of employees in ICT. 

2.4 Gender Pay Gap 

In the final subchapter, we will focus on the gender pay gap in the Czech Republic and 
consider it from two perspectives: international comparison and industry comparison. First, 
we will examine the problem defined in the research question RQ3: What is the gender pay 
gap of the Czech Republic in an international comparison and how did these differences 
develop over the period under review? 

In the comparison we included the Visegrad group countries Austria and Slovenia, i.e. 
countries that are similar at least in some characteristics. But first, let us take a brief look at all 
EU member states, according to a 2019 Eurostat survey [14]. According to these statistics, the 
average gender pay gap in the EU Member States was 14.7% in 2019; the biggest gender pay 
gap was in Estonia (22.7%) and the smallest one in Romania (3.0%). 

A more detailed analysis of the data for the monitored countries is summarized in Table 6, 
which compares the situation in 2009 and 2019 and the magnitude of the change that has 
taken place in individual countries over 10 years. 

Tab. 6: Gender pay gap at the beginning and the end of the analyzed period 
Country Gender pay gap 

in 2009 in % 
Gender pay gap 

in 2019 in % 
Difference 

in percentage points 
Austria 24.3 19.9 4.4 
Czech Republic 25.9 18.9 7.0 
Hungary 17.1 18.2 1.1 
Poland 8.0 8.5 0.5 
Slovakia 21.9 18.4 3.5 
Slovenia 0.9 7.9 8.8 
Source: Own, data from [14] 

It is clear from the table above that a group of three countries (Austria, Czech Republic, and 
Slovakia) can be singled out. Countries in this group have undergone a similar development. 
In 2009, the gender pay gap was very high (over 20 % in all countries), narrowed by 2019 
(but still considerably high and above the EU average) and converged to very similar values 
(19.9; 18.9; 18.4). The largest decrease from these countries ( 7 percentage points) was in the 
Czech Republic. 

The situation in the other three countries is quite diverse. In Hungary, this indicator was 
initially lower than in the three countries from the previous group, in the following years (not 
in the table) it decreased, but at the end of the observed period, it rose again to 18.2% in 2019, 
a value that is practically same as in Austria, Czech Republic and Slovakia. 
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If we compare the other two countries (Poland and Slovenia) only according to the values for 
2019, it can be stated that they are practically the same (8.5 and 7.9) and significantly below 
the EU average. However, if we compare the year 2009, we see that the countries have 
undergone very different developments. While the situation in Poland has practically not 
changed, in 2009 women s wages in Slovenia were even slightly higher. This particular 
phenomenon would probably require a more detailed separate analysis of data from this 
country. 

We will now focus on the comparison within the Czech Republic, i.e. on RQ4: What is the 
gender pay gap in ICT in the Czech Republic in comparison with the entire economy? The 
overall trend is shown in the graph in Figure 4 from which it is clear at first glance that 

-
n the graph) was smaller than the total value for the whole economy (marked as 

the indicator were practically the same for both categories. This phenomenon can be 
explained by the fact that there was a significant decline in wages in ICT this year, as a result 
of the ongoing crisis of 2008. 

 
Source: Own, data from [21] 
Fig. 4: Comparison of the gender pay gap in the Czech Republic 

Conclusion 

Based on data from the ISPV (Average Earnings Information System) survey, supplemented 
by data from the Czech Statistical Office and Eurostat, we can reach several conclusions. The 
total number of ICT Professionals (CZ-ISCO 25 + CZ-ISCO 35) grew throughout the period 
under review (except 2016/2017, when it more or less stagnated) and at the same time grew 
faster than in the whole economy, so the share of total employment increased significantly 
(from 2.2 to 3.9%). 

This can be considered a positive trend, as a more significant growth in the number of ICT 
Professionals can be considered an important (but not sufficient) condition for the Czech 
Republic to maintain or even improve its competitiveness in international comparison and in 
the conditions of advancing digitization of the economy and Industry 4.0 development. 

If we compare the wages of the two main categories of employment in ICT (research question 
RQ1), we come to the conclusion that the wages of ICT Specialists (CZ-ISCO 25) grew faster 
than those of ICT Technicians (CZ-ISCO 35). In our opinion, the explanation is relatively 
simple. If we look at the descriptions of these jobs (the basic description from the Czech 
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version of ISCO-08: International Standard Classification of Occupations is given in the 
text), it can be concluded that the activities performed by CZ-ISCO 25 workers are usually 
more creative, diverse and require more theoretical knowledge. 

Comparing the growth of wages in ICT against the growth of GDP per capita (research 
question RQ2), we found that on average wages in ICT in the observed period grew faster 
than GDP per capita. This is positive on the one hand, as a number of studies have shown that 
the development of ICT and digitization contributes to economic growth. On the other hand, 
in some other sectors of the economy, wages are growing more slowly, which is causing an 
increase in the wage gap and in social inequalities. However, the difference between wage 
growth in ICT and GDP per capita growth is not dramatic, so these potential negative 
consequences will not be significant. 

The analysis of time series of wage development, taking into account the influence of other 
factors, i.e. especially inflation and the development of the CZK/EUR exchange rate, showed 
that since 2014, wages in ICT have been growing continuously. Even the significant 
weakening of the CZK/EUR exchange rate in 2014 (as a result of CNB interventions) did not 
have a significant effect on the development of wages in ICT. After the end of these 
interventions in 2017, Czech crown strengthened again and inflation rose at the same time 
(from 0.7% in 2016 to 2.5% in 2017), but even this did not have a significant effect on the 
growth trend. 

In an international comparison of the gender pay gap of the Czech Republic with a focus on 
the V4 countries Austria and Slovenia (research question RQ3) we came to the conclusion 
that three countries (Austria, Czech Republic, and Slovakia) underwent similar developments 
and the value of this indicator decreased during the period and at the same time converged to 
very similar values ranging from 18.4 to 19.9%. At the same time, it can be stated that the 
development in the Czech Republic is favorable (the largest decrease by 7 percentage points), 
but we remain well above the European Union average. It is therefore desirable to monitor the 
development of this indicator in the future. In the other three countries examined in more 
detail, developments have varied considerably. 

When comparing the gender pay gap within the Czech Republic (research question RQ4), in 
almost all years the gender pay gap in ICT was less than the aggregate value of this indicator 
for the whole economy (except in 2010, when the values of the indicator were practically the 
same for both categories). 
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