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Abstract  

The thesis examines two main issues that were not covered in much detail or at all in 

studies that used Czech data. Firstly, the thesis analyzes the returns to schooling taking 

into consideration the industry, where the individual works, and secondly, the thesis 

measures how returns to schooling differ in certain industry groups. An OLS regression is 

run based on an adjusted Mincer equation with dummy variables for the highest achieved 

level of schooling rather than years of schooling. The results of the first analysis show 

differences among returns to schooling levels and indicate that industry affects the hourly 

wage of individuals. The results of the second main analysis reveal substantial differences 

of returns to schooling for different industry groups. 
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Abstrakt  

Tato práce zkoumá dvě hlavní otázky, které zatím nebyly dostatečně nebo vůbec 

zkoumány na českých datech. Nejprve práce analyzuje návratnost vzdělávání se 

zohledněním odvětví, kde jednotlivec pracuje, a poté práce měří, jak se návratnost do 

vzdělávání liší pro různé skupiny odvětví.  Provedeme OLS regresi na základě upravené 

Mincerově rovnice s umělými proměnnými nejvyššího dosaženého vzdělání namísto 

počtu let vzdělávání. Výsledky první analýzy ukazují rozdíly mezi návratností různých 

úrovní vzdělání a také ukazují vliv odvětví na hodinovou mzdu jednotlivce. Výsledky 

druhé hlavní analýzy odhalují značné rozdíly mezi návratností vzdělávání v různých 

skupinách odvětví. 
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1 Introduction 

In the Czech Republic we sometimes take schooling as something granted. Many of us 

simply go to school, because it is expected or required from us. Furthermore attending at 

least nine years in a school is mandatory in the Czech Republic and most of Czech people 

continue further. In fact, the Czech Republic has one of the highest rates of secondary 

school attainment in the world (OECD 2013). We naturally expect that we will find a better 

paid job if we study further, but is this really so? By how much will my wage increase if I 

study further? What other factors influence my wage? More specifically, what wage can I 

expect with my schooling level in a specific industry? People certainly have some 

expectation; they can see certain detailed statistics that indicate a lot, but cannot take into 

account various factors that all influence the wage simultaneously. An econometric 

analysis is therefore needed to account for such factors at the same time. 

This thesis aims to answer the questions above as specifically as possible. I focus on two 

main issues: measuring returns to schooling taking into account the industry, where the 

individual works, and measuring how returns to schooling differ in certain industries. I run 

an OLS regression based on the very famous Mincer equation and adjusted it as suggested 

by the recent literature. I use dummy variables for the highest achieved level of education 

rather than years of schooling. Individuals, including myself, think on what the whole 

education level will bring them rather than focusing on what impact will certain years at a 

school have. The same applies from the perspective of employers that focus mainly on the 

highest achieved level of education when analyzing the education of an individual. Firms 

are then willing to pay the individuals accordingly, which reflects their human capital 

value. This pay according to education level can be then analyzed and we can see how 

schooling affects wages. I add several explanatory variables in form of dummy variables 

into the Mincer equation after analyzing their impact. Then I naturally comment on how 

these variables influence the hourly wage of an individual. 

In chapter 2 I first discuss theoretically how schooling affects human capital of an 

individual and what other role it can have. In chapter 3, I summarize how the education 

system in the Czech Republic works and state basic statistics to better understand the 

following chapters. In chapter 4 I review the related literature referring to Czech data after 
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1989. No detailed analysis was done on data after 2009. Moreover, Czech studies didn’t 

provide us with a detailed analysis of how industry affects the wage of the individual and 

none of the studies provides an analysis for different industries separately which I both try 

to cover as specifically as possible by analyzing data from 2013. Nonetheless, I firstly write 

about the world literature on the topic and analyze the basic Mincer equation and its 

adjustment made by researchers later in chapter 5. In chapter 6 I provide the reader with 

the description of the data I use and in chapter 7 I discuss my findings. More specifically, I 

first provide the reader with results from the basic Mincer equation in section 7.1. I then 

analyze how adding several variables to the equation affects the results in section 7.2. In 

section 7.3 I discuss the results from the OLS regression based on the adjusted Mincer 

equation, which includes industry dummy variables divided according to NACE groups. In 

section 7.4 I repeat the same procedure by running a regression based on an adjusted 

Mincer equation for five industry groups separately. Finally, I conclude and make 

suggestions for future research in chapter 9. 
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2 Why study the effect of schooling? 

2.1 Importance of human capital 

Human capital was first recognized by Adam Smith (1937) as one of the four types of 

capital as “skills, dexterity (physical, intellectual, psychological), and judgment” (Crook et 

al. 2011). Schultz (1961) then suggested that human capital should be treated as a part of 

investment and as a mean of production. He also claimed human capital was one of the 

reasons of increase in national output. Becker (1983) and Mincer (1974) pointed out 

individual´s education and training, as part of human capital, have an important role in 

organizations and recently a theory called resource-based-theory (RBT), focusing on the 

human capital role in firms, gain in popularity. 

RBT explains that superior human capital can lead to higher performance of firms and can 

even be the only source of competitive advantage. This is due to the fact that resources 

that cannot be duplicated or substituted are the reason why some firms outperform other 

firms lacking such resources. (Barney 1986; Peteraf 1993) 

In order to gain the competitive advantage firms search for human capital of highest 

quality and are willing to pay for it if their productivity rises more than their cost for higher 

quality employees. Individuals wanting to gain a higher wage increase their value of 

human capital by learning, for example by going to school. Studying makes the value of 

their human capital higher and individuals can for this reason demand a higher wage. 

2.2 Importance of schooling 

There are many definitions of what defines human capital and how schooling affects it. 

Nonetheless there is an agreement that schooling contributes positively to the value of 

individual´s performance, which takes part in human capital. Statistics show that more 

educated individuals also have a higher wage. 

In developed countries people go to school not only because they want a higher salary, but 

also because it is something that is expected from them. Young people are under strong 

influence of their parents that want their children to be as educated as possible, so that 

they can find a good employment. We can see this strong influence of parents usually in 
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the decision of young people making the step from different levels of education rather 

than studying one more year at a present level of education. 

In many countries fees of going to school can play an important role in decision making of 

studying further. A good example is USA´s universities fees, where not everyone can afford 

going to university. However in the Czech Republic public schools are for free, therefore 

the decision of not going to school are not so affected by the direct costs of schooling. 

Nevertheless we still have to take into account the opportunity costs of not working. 

Studying at current time is unprofitable. Schooling is therefore an investment into future 

and the demand for it is widely affected by the expected returns. 

According to Becker (1962) and confirmed by recent empirical studies such as Jensen 

(2010) or Attanasio & Kaufmann (2008) the demand for education of an individual is 

influenced by how parents and students perceive future income in relation to the direct 

and indirect costs of schooling. Those studies also support the claim that the gap between 

the demand of schooling in developed and developing countries is also explained by the 

differences of perceived returns to education between such countries (Sequeira et al. 

2014). The decision of studying further is an important decision to make and since it is 

widely influence by the perceived returns, measuring the effect of schooling and seeing 

the results can affect such decisions which then can affect not only individual´s future 

income, but also the whole economy of a country. 

Developed countries have a more educated population and a higher demand for schooling 

than developing countries and “countries of the third world” (Hanushek & Woessmann 

2007). We can see that education is one of the most important issues in government 

policies. In the Czech Republic the ministry of education, youth and physical education has 

planned to receive 11,4 % of the total budget of the government of the Czech Republic 

(MF ČR 2015). Although I focus on the importance of schooling in regards to the income of 

an individual, we should have in mind that education is also one of the key focuses of 

government policies.   
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3 Education in the Czech Republic 

3.1 Education system in the Czech Republic 

In the Czech Republic it is mandatory to attain nine schooling years after the child reaches 

his sixth birthday. It is permitted to begin the mandatory schooling under certain 

conditions sooner or later as well. It is not mandatory to successfully achieve the primary 

school degree, although the standard length of the primary school is 9 years. (Vokáč 2015) 

The secondary education in the Czech Republic is rather complicated. It is divided into 

several groups. The first group is the lower secondary education that lasts from 1 to 2 

years and does not end with A-levels or a vocational certificate. Next there is the 

secondary education with a vocational certificate that lasts in the standard form from 2 to 

3 years. The third group is the secondary level with A-levels that can be reached in 

different ways. The first way is to achieve 4 more years of schooling after achieving the 

primary level by entering a 8 or 6 years program in a so called “gymnasium” where 

children finish the primary level and then study 4 more years to achieve the secondary 

level or by entering in a 4 years program in a secondary general education school only 

after achieving the primary level. The second way is to study in a 2 years program in an 

extension study school. The extension study school is for applicants that finished a 3 years 

program in a secondary school with a vocational training. Children can also enter a 

conservatory 6 to 8 years program and finish the secondary level with A-levels in 4 years 

after finishing the primary school. (Vokáč 2015) 

If students of a conservatory finish the whole 6 or 8 years program they receive a higher 

professional degree. Students of a conservatory therefore study only two more years to 

reach the degree. The higher professional degree is a post-secondary study that is for 

students who finished a secondary school with A-levels. It usually takes 3 years to finish 

the study, but it can take from 2 years (in case of the conservatory) to 3.5 years (in case of 

medical industry) after finishing the secondary level with A-levels. (Vokáč 2015) 

Students that have a secondary school with A-levels can apply for university. Some 

universities offer a program that ends only with a master degree, but the majority has an 

intermediate bachelor degree. The bachelor degree lasts from 3 to 4 years. The related 
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master degree that follows up the bachelor degree lasts from 1 to 3 years. The master 

degree that is studied separately after the secondary school with A-levels lasts from 4 to 6 

years. Finally after finishing the master´s degree students can apply for the PhD degree 

that lasts from 3 to 4 years. (Vokáč 2015) 

3.2 Comparison of the Czech Republic to other OECD 

countries 

The Czech Republic is one of the countries that has the highest participation in the upper 

secondary education, but is well below average in regards to the tertiary education 

attainment. In the year 2013, the Czech Republic had a 93% proportion of adults with at 

least upper secondary education, which was the second highest rate among OECD 

countries (the OECD average in 2013 was 77%). Even though the Czech Republic has one of 

the highest rates of adults 25-64 years old with a master´s degree; the tertiary 

qualification rate is substantially below the OECD average (20% compared to OECD 

average of 33%). Nonetheless the proportion of individuals attaining tertiary education 

rose by 9 % from 2005 to 2013 and is expected to keep rising. (OECD 2013; OECD 2015) 

Probably due to the lower attainment in tertiary education, in 2013 individuals with a 

tertiary education earned on average a 75% higher wage than individuals with a higher 

secondary education, compared to the average 60% higher wage among OECD countries. 

Furthermore in 2014 only 2.3% of individuals aged between 25-64 years with a master´s 

degree were unemployed compared to proportion of 5.1% of the OECD average. 5.4 % of 

Czech individuals with an upper secondary and post-secondary non-tertiary education 

were unemployed compared to the 7.7% of the OECD average. Nonetheless those with a 

below upper secondary degree had an unemployment rate of 20.7% compared to the 

12.8% of the OECD average. This suggests that education in the Czech Republic brings not 

only a higher wage, but also a higher guarantee of being employed. (OECD 2013; OECD 

2015) 

The statistics from the average earnings information system measures the average wage 

for over 2.5 million employees that received remuneration in the form of wage1. In 2013 

                                                        
1
 Pursuant to Section 109 (2) of Act No. 262/2006 Coll., the Labour Code, as amended. Employees that 

received a salary from the state, local government unit, state fund, funded organization and similar are 
therefore not included 
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the average monthly gross wage of employees was 26 387 CZK and 80% of employees had 

a gross wage between 11 616 CZK and 42 304 CZK. Men received on average a monthly 

gross wage 29 103 CZK and women 22 303 CZK, therefore men had a wage 30.5% higher 

than women. The statistics also suggest a much higher wage for employees working in 

Prague. Such employees had a wage 35 356 CZK, which is 34% more than the average 

gross wage. (TREXIMA 2015) 
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4 Literature review for the Czech Republic 

There has been an interest in the Czech Republic to measure returns to schooling in the 

post-communists period to see whether the returns to schooling have increased. Studies 

found out that the coefficient was increasing after the communism period from 1989 and 

continued increasing. The results from recent studies of returns to schooling on Czech data 

are reported in the table 4.1. I reported only papers that used OLS estimates of the Mincer 

equation with dummy variables of schooling instead of years of schooling and that possibly 

added other control variables to the equation. Czech data usually only contains 

information on the highest schooling level achieved and most of the studies that reported 

returns to schooling to a year of schooling calculated how much this highest schooling 

level usually lasts, stating that it contains measurement errors due to the fact that in the 

Czech Republic same levels of schooling degree can be achieved in different amount of 

years (even without repeating school years, which again brings measurement errors). 
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Table 4.1: Recent results of returns to schooling in the Czech Republic 

Author Year Gender 
Lower 

secondary and 
vocational 

A-levels sec. degree Tertiary degree 

Sec. 
extension 

study 

Full 
general 

secondary 

Higher 
professional 
or bachelor 

degree 

Master PhD 

Chase (1998) 1984 
men 0.084 - 0.10* 0.15 0.12 0.23 0.26 0.48 

women 0.057 - 0.11* 0.21 0.16 0.36 0.42 0.56 

Večerník (2013) 

1988 
men 0.07 0.15 0.35 

women 0.07 0.18 0.47 

1992 
men 0.09 0.25 0.52 

women 0.09 0.35 0.63 

Chase (1993) 1993 
men 0.1 - 0.051* 0.23 0.2 0,29 0,48 0,48 

women 0.056 - 0.096* 0.27 0.28 0,32 0,46 0,5 

Filer et al. (1999) 
1995 men 0.11 - 0.201* 0.348 0.257 0.686 0.945 

1996 men 0.11 - 0.198* 0.354 0.289 0.731 0.951 

Večerník (2013) 1996 
men 0.17 0.39 0,73 
women 0.11 0.43 0,76 

Filer et al. (1999) 1997 men 0.136 - 0.221* 0.408 0.365 0.807 0.810 
Jurajda (2005)** 1998 both 0.272 0.745 1.489 

Eriksson et al. 
(2013)** 

1998 both 0.148 0.404 1.145 

1999 both 0.406 0.706 1.57 
2000 both 0.14 0.357 1.081 

Jurajda (2005)** 2000 both 0.144 0.587 1.351 

Eriksson et al. 
(2013)** 

2001 both 0.124 0.335 1.061 
2002 both 0.175 0.393 1.173 

Jurajda (2005)** 

2002 both 0.138 0.566 1.316 

2002 
men 0.214 0.647 1.461 
women 0.103 0.541 1.240 

Večerník (2013) 2002 
men 0.13 0.37 0.7 
women 0.12 0.45 0.74 

Eriksson et al. 
(2013)** 

2003 both 0.187 0.405 1.17 

2004 both 0.088 0.294 0.974 
2005 both 0.088 0.299 1.003 

2006 both 0.041 0.229 0.892 

Večerník (2013) 2009 
men 0.14 0.36 0.71 
women 0.08 0.41 0.74 

The compared level of schooling is the Primary education 

* Results in the studies had different reported returns to schooling for vocational degree without A-levels and lower 

lower secondary and vocational education. On the left side I report the results for the lower secondary and 

vocational education and on the right side for the vocational degree. 

** Those studies compared the level of education to the secondary degree with A-levels. I recalculated it to the 

comparison to the primary education; the results might therefore contain some measurement errors.  

Chase (1998) analyzed data from 1984 Social Stratification Survey and data from 1993 

from the project “Social Stratification in Eastern Europe 1993”. He also added to the 

standard Mincer equation regional and industry dummies. For the variable experience he 

used age as a proxy variable for potential experience. Večerník (1995) analyzed the data of 

Micro census surveys and Living Conditions 2010. Filer et al. (1999) used the data from 

employer surveys conducted for the Czech ministry of labor from 1996 to 1997. As a proxy 

variable for experience they use the age of the individual. The industry of employment, 

region, quadratics in firm size and the employer´s ownership type are added to the basic 

Mincer equation in their paper. In the paper you can also further find instrumental 
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variables (IV) estimates of the benefits from each year of schooling using one-digit 

occupational dummies as instruments. Jurajda (2005) analysed data from 2002 on firms 

with more than 10 workers aged 15 to 61. The data includes all firm industries except the 

budgetary sector of health, education and public administration. Jurajda (2005) added to 

the basic Mincer equation the following control variables: region, two-digit industry, 

ownership type and a quadratic in firm size. Eriksson et al. (2013) analyzed the data from 

1998 to 2006 that surveys all firms with more than 250 employees, 15% of all firms 

between 50 and 249 and 4.5 % of firms between 10 and 49 employees. The paper focused 

on the data from the private sector only. They used dummy variables for achieved 

schooling level for the analysis with the secondary education being omitted. As proxy 

variable for experience they further use the age of the individual. They also add dummies 

for region, industry, size of firm and the ownership of the firm as controls and report the 

estimates of regressions with and without firm effects in the paper. I report the results 

with the firm effects as it is closest to my analysis. 

Only few studies account for differences in the lower secondary and vocational education, 

more specifically for differences between lower secondary education and secondary 

education with vocational certificate, although the standard length can vary from 1 to 3 

years. Unfortunately the data I have do not separate the lower secondary degree without 

the vocational certificate that lasts from 1 to 2 years and the secondary level with a 

vocational certificate that lasts from 2 to 3 years as well. What most of the studies also 

lack is the information about the type of the secondary school with A-levels. Again, there 

are different ways how to achieve the A-levels and in certain studies the difference 

between the returns from them can vary substantially. I account for the difference 

between the general secondary education with the so called “gymnasium” and the 

extension study school that follow the secondary vocational school. None of the reported 

studies made difference between the bachelor degree and the higher professional degree, 

nevertheless I will account for the difference between these two types of schools. Many 

studies, especially recent studies, do not account for differences between the bachelor, 

master and PhD degree as well, which I will account for in my thesis. I conclude that 

certain studies lack information about the type of the achieved degree that can be 

different in the studied length as well as in the value added to the human capital quality of 

the individual. 
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Most of the studies made separate regression for men and women and those who did not, 

include a dummy variable female to account for gender differences. Večerník (1995) did 

not include any further control variables to the standard Mincer equation, but most of the 

studies did so by adding control variables for region, firm size or industry. Patrinos & 

Montenegro (2014) that provided only results on the returns to a year of schooling and are 

therefore not reported above, stated that they regress only based on the basic Mincer 

equation to avoid overcorrecting for factors that are correlated with schooling. Many 

studies added to the equation dummy variables for the industry, but none of the studies 

reported results of the industries divided by CZ-NACE as I intent to. Studies divided 

industries into more general groups and added only few dummy variables of industries. 

The firm size and its quadratic and the region of the firm were mostly added to the 

equation as well. Nonetheless Eriksson et al. (2013) reported also the ownership type 

(domestic or foreign) to the equation and report that in firms owned by foreigners the 

individuals gained in 2006 almost 12% higher hourly wages than individuals working in a 

domestic firm. 

From 1993, when the Czech Republic and Slovakia separated from each other and became 

independent states, the average returns to a secondary education without A-levels from 

the studies was in the range from 13.9% to 15.3%. The average returns from the secondary 

education with A-levels were in the range from 41.2% to 42.1% and the average returns 

from the tertiary education were in the range from 96.6% to 100%. Studies also conclude 

that the average returns from schooling after the post-communist period increased, 

especially in the case of the tertiary education. There is no clear pattern of increasing or 

decreasing returns from schooling from 1993, although on average the returns from all 

degrees increased until the year 2002 and then started decreasing. 
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5 Theoretical Background Model and 

Empirical Strategy 

The main focus of my thesis is to answer the following questions: 

 What effect has an additional achieved level of schooling level on hourly wage? 

 What effect has the industry where the individual works on hourly wage? 

 How does the effect of additional achieved schooling level on hourly wage vary in 

different industries? 

 How gender, age, status and living region affect the hourly wage? 

There are studies that answer the first and last question, but there is a lack of studies that 

focus on the industry as deeply as my thesis and analyze the returns to schooling for 

different industries separately. These two approaches are the main contributions to the 

topic of returns to schooling. 

To measure the outcome of schooling we need to construct a model of how wages are 

influenced and what role education plays in it. As basis for my study I will use the famous 

standard Mincer equation that I describe in section 5.1. I will then discuss the assumption 

of this equation, talk about different approaches and based on it I will alter my model in 

section 5.2. Finally I discuss the need for separate regressions for different industries in 

section 5.3. 

5.1 Mincer equation  

Most of studies that focus on the returns to schooling have an earnings equation that is 

based from the equation introduced in Mincer (1974). It is probably the most used returns 

to schooling equation. It is a basis for my research as well; therefore in this section I briefly 

introduce Mincer´s work to the reader. I will speak about Mincer´s concept of human 

capital accumulation model and the famous Mincer´s wage equations.  

Mincer first introduced the equation linking wage and skills of an individual in a 

competitive market 
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 𝑊𝑡 = 𝑃𝑡 × 𝐻𝑡 (1) 

 

where 𝑊𝑡 is the market wage rate, 𝑃𝑡 is the price of a unit of skills and 𝐻𝑡 is the total 

quantity of skills (Human capital). Clearly: 

 𝑙𝑜𝑔 𝑊𝑡 = 𝑙𝑜𝑔 𝑃𝑡 + 𝑙𝑜𝑔 𝐻𝑡 

 
(2) 

The goal was then to create a production function with 𝐻𝑡 expressed as observable 

variables. Mincer expressed unobservable  𝐻𝑡 by observable years of schooling and years 

of experiences in the following way: 

 𝑙𝑜𝑔 𝑊𝑡 = 𝑤𝑡 = 𝛽0 + 𝛽1 × 𝑆𝑐ℎ𝑜𝑜𝑙𝑖𝑛𝑔𝑡 + 𝛽2 × 𝑒𝑥𝑝𝑡 + 𝛽3 × 𝑒𝑥𝑝𝑡
2 + 𝜀𝑡 

 
(3) 

where  

 𝛽0 is the sum of the rental price of human capital (in log) and the level of ability 

 𝛽1, 𝛽2 and 𝛽3 are parameters that represent the percentage wage increase for an 

additional year of schooling or work experience. 

 𝑆𝑐ℎ𝑜𝑜𝑙𝑖𝑛𝑔 represents years of schooling 

 𝑒𝑥𝑝 represents years of work experience 

 𝑒𝑥𝑝2 represents years of work experience to the quadratic term, allowing the wage 

equation to be concave and the wage to be decreasing from certain age of an 

individual. 

 The error term 𝜀𝑡 represents a random shock at time t for a fixed (known) level of 

ability. It is typically interpreted as unmeasured differences in individual´s innate 

ability. 

5.2 Analysis of Mincer equation and application to my 

research 

The model has several important assumptions that are considered by some economists as 

reasonable approximations to the real world, but by many others not. The model was built 

upon data from 1940-50 and according to some papers does not fit todays data anymore. I 

will first discuss several assumptions of the model and suggestions from other papers with 
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relation to my topic. I will then build my empirical model to calculate the returns to 

schooling in the Czech Republic. 

5.2.1  Discussion of assumptions 

The model assumes that all the benefits of the investment in human capital are captured 

by earnings. The model does not account for other non-monetary benefits received from 

schooling or for more educated individuals. An example is employee’s benefits such as: 

company car or mobile phone, meal ticket, health assistance and many others. Björklund 

& Kjellström (2002) suggest researchers should account for such non-monetary benefits to 

capture the full returns to schooling. The data I use capture such benefits, but only in the 

form of whether the individual has or does not have such benefits, but it does not state 

the value of it. I therefore do not account for non-monetary benefits of returns to 

schooling, because the values of a concrete benefit can differ substantially. An employee 

can have a car for work disposal once per month and another employee can have a car for 

all times even for personal purposes and such employees can both have in the data a car 

as a benefit assigned. Furthermore different types of cars have a different value. The same 

can apply for mobile phones, meal tickets and many others.  

The model also does not account for costs of schooling. Some studies, such as Heckman et 

al. (2003) suggest evaluating the effect of direct and indirect costs of schooling and taxes. I 

leave the calculation of costs of schooling for future research. I should mention in this 

regard that the majority of schools in the Czech Republic are public and for free. From the 

point of view of the employer and the value of the human capital it is more favorable to 

analyze the returns to schooling on the gross income, because gross income is the value 

that the employer pays for the contribution of his employee, it is the value for which the 

employer values the human capital of his employees. From the point of personal 

individual´s gain, it is more favorable to analyze the returns to schooling on net income, 

because that is the value that the employee will actually receive after accounting for taxes. 

The net income also is not influenced by different taxation of employers. Since I am more 

interested in in the value of the human capital I use gross income for my analysis. 

The model has no interaction term between schooling and experience. Mincer´s equation 

was derived from the assumption that the investment in human capital decreases linearly 

from the first year of schooling until retirement (Björklund & Kjellström 2002). It assumes 
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that schooling does not affect the accumulation of human capital through on-the-job 

training. 

Mincer´s equation assumes that across different schooling levels the wage differences stay 

the same for different levels of experience, in other words the earnings in logarithm as a 

function of experience is parallel for different schooling levels. According to Heckman et al. 

(2003), Card & Lemieux (2001), Lemieux (2006) these assumptions were true for 1940-

1950 data used by Mincer, but it does not fit the data of 1980 and 1990 anymore. Their 

results showed that the wage difference between workers with more years of experience 

is larger than for workers with no experience. The solution suggested is to add cohort 

effects. A possible solution would be to analyze returns to schooling for different age 

groups separately, but it would require a more detailed analysis that is beyond the scope 

of my thesis. 

Mincer´s model is also based on the assumptions that the length of working life is the 

same for all individuals; it is therefore independent of the length of schooling. The model 

also assumes that schooling precedes work and that the economy is in a state of stable 

productivity and wages. (Björklund & Kjellström 2002) 

Many economists believe such assumptions are reasonable approximations of the real 

world and many others do not. If researches have data to correctly adjust the equation 

and withdraw the assumptions to approach even more the real world conditions, I suggest 

they do so, but for the simplicity and the purpose of my thesis to distinguish wages across 

different industries in relation to the schooling level those assumptions are reasonably 

sufficient to make. 

5.2.2  Ability bias 

One of the main addressed problems in Mincer equation is that ability may influence the 

decision of going to school and therefore cause a correlation between the level of 

schooling and the error term, possibly resulting in schooling to be endogenous. This 

problem is addressed in many papers in different ways. The most common ways to deal 

with the bias variable is either by using a proxy variable for ability or by using an 

instrumental variable for schooling. My data does not allow me to use such methods. 

Nonetheless evidence from the study of identical twins made by Card (1999) suggests only 

a small upward “ability” bias. Furthermore Ashenfelter & Krueger (1994) used identical 
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twins with different education levels that were separated early in life and found no bias in 

the estimated returns to schooling. Although many studies suggest a different approach 

than using OLS regression, it has also many of its defenders. Previous Czech studies and 

many other studies from abroad used OLS estimates of the Mincer equation and added 

several dummy variables such as regions and industry to the equation. To compare my 

results to previous results from the Czech Republic I follow the original Mincer equation 

using OLS regression and add several dummy variables to the equation as well. 

5.2.3  Linearity of schooling 

Indeed most of the literature focuses on the bias of the variables schooling, but many 

literature stress also other problem arising from using the Mincer model. One of the main 

results of recent studies is that earnings in logarithm do not increase linearly for schooling 

and that since 1980 earnings in logarithm are a convex function of schooling (Lemieux 

2006; Katz & Murphy 1992; Mincer 1997). According to Lemieux (2006) the returns to an 

additional year of schooling is 3% higher for 18 years of education than for 8 years of 

education. This can be explained by the increase in demand for educated workers that is 

not supported by the supply, which can cause the increase of the price of educated 

workers relative to less-educated workers. This results in the convexity of earnings in 

logarithm to be increasing (Lemieux 2006; Katz & Murphy 1992; Mincer 1997).What 

affects the linearity in schooling as well is the effect of graduating. The last year of a level 

of education is more valuable than other years, because the individual completes a level of 

education and receives from it a degree (unlike from others years of schooling). According 

to Card & Krueger (1992) and confirmed by  Lemieux (2006) this effect is most significant 

in completing the 5th year in college and graduating. Card & Krueger (1992) also state that 

the returns to the initial 5 years of schooling do not yield almost any returns. This all 

affects the assumption in Mincer´s model that each year of education yields the same 

increase in wages. 

I deal with the non-linearity by using dummy variables of accomplished level of education. 

I focus only on the highest completed degree and I wo not therefore have difference 

between each years of studying.  Even though additional years of education without 

completing the degree can help the individual learn something and increase its human 

capital value; it can also decrease his value from the point of view of the employer, 

because it can be considered as a failure. The final effect of such year is therefore unclear 
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in my study and remains unexplained, but the information from the return of the highest 

achieved level of education is more valuable in regards to my study. I focus on the highest 

completed degree, because from the point of the employer it is the information that is the 

most valued in regards to education. From the point of view of an individual, it is rather 

more interesting to see returns from the completed degree of education than from an 

additional year, because of the differences of returns in different levels of education and 

because it is the information than one is looking for when applying for a school. We should 

also not forget about measurement errors arising in many studies from transforming 

accomplished degrees of education to years of schooling. Individuals can for instance 

graduate in different amount of years. For example 6 years studying college can have the 

same added value to human capital as studying college intensively 4 years and they are 

differences in years in which one can complete a degree, especially in the Czech Republic.  

5.2.4  Linearity of experience 

Mincer correctly added experience to the second power to capture the concavity of the 

logarithm earnings function of experience (age minus years of schooling minus 6). This 

allows returns to years of experience to decrease from a certain age. Nevertheless many 

studies state that the standard Mincer equation with variables experience and experience 

to the second power still underestimate the increase in wage for the first 10 years of 

experience and overestimates the increase in wage in the last 25 years of experience 

(Murphy & Welch 1990; Lemieux 2006).  A commonly used solution to deal with the 

problem is to add higher polynomials of experience up to the quartic power (Lemieux 

2006; Heckman et al. 2003; Björklund & Kjellström 2002; Murphy & Welch 1990). I will 

apply the same solution to my study. 

5.2.5 Adding other variables 

I also add other variables to the equation that can widely affect the wage of an individual. 

The dummy variable female (or male) is widely used and affects wages substantially. As 

stated in the chapter 3, there are differences in wages between men and women also in 

the Czech Republic and adding a dummy variable that catches those differences is 

reasonable. 

According to Pereira & Silva Martins (2004) adding the variable regions affects the 

coefficient of schooling considerably. In my model I add the dummy variable for the region 

Prague, because the wages are substantially higher in Prague than in the rest of the Czech 
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Republic and difference among other regions are not as substantial. This approach is 

commonly used on Czech data. I also add dummy variables for being married, being a 

parent, for the firm size and for the industries. 

According to Pereira & Silva Martins (2004) including the dummy variable for region can 

cause the problem of endogeneity. I expect that this can be caused by more able or more 

ambitious individuals moving to a city with higher wages and with more possibilities for a 

better carrier. Nonetheless there is also a strong family background that influences highly 

the decision of moving for a better carrier for all individuals. I assume in my thesis that 

individuals do not move to other regions for a better paid job. 

5.3 Analysis for industries separately 

I provide the reader with the analysis of returns to education for different industries 

separately, because the returns to schooling can possible differ for different industries. 

There are certainly industries that require more educated individuals and where the 

returns to schooling will be high. There are also industries where the education level does 

not affect the wage as substantially, possibly for example industries where mostly manual 

work is done. This has not been analyzed on Czech data yet and is one of the main 

contribution of my thesis. 
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6 Data 

The analysis is based on data from Statistics on Income and Living Condition (SILC) about 

the Czech Republic. The data is also available for other countries of the European Union. It 

reports several socio-economic characteristics of Czech households. The survey contains 

information on the family composition of households as well as on individuals from the 

year 2013. My primary focus is on the statistics of the individual, but I use the information 

of family composition of individuals as well. The survey provides detailed information 

about the individual´s characteristics, such as gross and net earnings, achieved level of 

schooling2, work experience, age, family status and many others. 

For my main analysis of gross earnings related to schooling and other covariates I consider 

only individuals with main economic activity full or part time employment. I do not 

consider individuals with main economic activity self-employment, unemployed, students, 

individuals with old age pension, individuals with invalidity pension, individuals on parental 

leave or other economically inactive individuals. For my analysis I take only into account 

individuals that reported hours worked during the week. For the regression of industries as 

dummy variables, I do not account for the industries U and T, because they contain only 6 

observations. The sub-sample of analyzed individuals is therefore 6657 observations for 

the analysis of gross earnings in hours with dummy variables of industry and 6663 

observations for the analysis of gross earning in hours for industry groups separately . The 

age of individuals in the sub-sample is between 18 and 61 years. 

6.1 Used variables 

The main variables of the standard Mincer equations that I use in my earning equation as 

well are: schooling and experience. The schooling levels that I use as dummy variables are: 

 𝐿𝑜𝑤𝑒𝑟 𝑠𝑒𝑐. 𝑎𝑛𝑑 𝑣𝑜𝑐𝑎𝑡𝑖𝑜𝑛𝑎𝑙 = Secondary education without A-levels as the highest 

achieved education that contains lower secondary and vocational education. 

                                                        
2
 I do not take into account current study, but only the achieved one. There is only one observation that 

is currently studying and working (having some earnings). 
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 𝐹𝑢𝑙𝑙 𝑔𝑒𝑛𝑒𝑟𝑎𝑙 𝑠𝑒𝑐𝑜𝑛𝑑𝑎𝑟𝑦 =  Secondary education with A-levels as the highest 

achieved education that contains the so called “gymnasiums” and general secondary 

education that end with A-levels. 

 𝑆𝑒𝑐𝑜𝑛𝑑𝑎𝑟𝑦 𝑒𝑥𝑡𝑒𝑛𝑠𝑖𝑜𝑛 𝑠𝑡𝑢𝑑𝑦  = Mostly follow-up extension studies after the 

vocational education that end with A-levels, but it also contains post-A-levels (usually 

language) studies, as the highest achieved education. 

 𝐻𝑖𝑔ℎ𝑒𝑟 𝑝𝑟𝑜𝑓𝑒𝑠𝑠𝑖𝑜𝑛𝑎𝑙 = Higher professional (also known as technical) study as the 

highest tertiary achieved education 

 𝐵𝑎𝑐ℎ𝑒𝑙𝑜𝑟 = Bachelor degree as the highest achieved education 

 𝑀𝑎𝑠𝑡𝑒𝑟 = Master degree as the highest achieved education 

 𝑃ℎ𝐷 = PhD degree as the highest achieved education 

Those variables take the value 1 if it corresponds to the individuals’ highest degree and 0 if 

it does not. I exclude primary education as the highest achieved education, because 

individuals with primary education serve as comparison group. 

Unlike many studies that consider potential years calculated from the age of the 

individual, the experience variables that I use report actual years worked. The reported 

years’ worked are used for the following variables: 

 𝐸𝑥𝑝𝑒𝑟𝑖𝑒𝑛𝑐𝑒 = individuals’ worked years 

 𝐸𝑥𝑝𝑒𝑟𝑖𝑒𝑛𝑐𝑒 𝑠𝑞𝑢𝑎𝑟𝑒𝑑  = individuals’ worked years squared 

 𝐸𝑥𝑝𝑒𝑟𝑖𝑒𝑛𝑐𝑒 𝑝𝑜𝑤𝑒𝑟3 = individuals’ worked years to the third power 

 𝐸𝑥𝑝𝑒𝑟𝑖𝑒𝑛𝑐𝑒 𝑝𝑜𝑤𝑒𝑟4 = individuals’ worked years to the fourth power 

Other covariates added to the analyzed equation as dummy variables are: 

 𝑓𝑒𝑚𝑎𝑙𝑒 – taking the value 1 for women and 0 for men 

 𝑓𝑖𝑟𝑚 11 𝑡𝑜 49 – taking the value 1 for individuals working at a firm with 11 to 49 

employees. The coefficient of the variable serves as comparison to individuals working 

at a firm with 10 or less employees. 

 𝑓𝑖𝑟𝑚 50 𝑎𝑛𝑑 𝑚𝑜𝑟𝑒  - taking the value 1 for individuals working at a firm with 50 or 

more employees. The coefficient of the variable serves as comparison to individuals 

working at a firm with 10 or less employees. 

  𝑃𝑟𝑎𝑔𝑢𝑒 – taking the value 1 for Prague citizens and 0 for others 

 𝑚𝑎𝑟𝑟𝑖𝑒𝑑  – taking the value 1 for married individuals and 0 for others 
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 𝑝𝑎𝑟𝑒𝑛𝑡 – taking the value 1 for individuals that have at least 1 child and 0 for others 

The data consist of information about the industry of the individuals as well. The industries 

are divided into 21 groups according to the NACE codes. The categories are the following: 

 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝐴 – Agriculture, forestry and fishing 

 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝐵 – Mining and quarrying 

 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝐶 – Manufacturing 

 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝐷 – Electricity, gas, steam and air conditioning supply 

 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝐸 Water supply; sewerage; waste management and remediation activities 

 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝐹 – Construction 

 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝐺 – Wholesale  and retail trade; repair of motor vehicles and motorcycles 

 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝐻 – Transporting and storage 

 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝐼 – Accommodation and food service activities 

 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝐽 – Information and communication 

 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝐾  – Financial and insurance activities 

 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝐿  – Real estate activities 

 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝑀  – Professional, scientific and technical activities 

 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝑁  – Administrative and support service activities 

 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝑂  – Public administration and defense; compulsory social security 

 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝑃  – Education 

 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝑄  – Human health and social work activities 

 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝑅  – Arts, entertainment and recreation 

 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝑆  – Other services activities 

 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝑇 – Activities of household as employers; undifferentiated goods and 

services  producing activities of households for own use 

 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦 𝑈  – Activities of extraterritorial organizations and bodies 

I furthermore use the variable PKOEF that serves as a weight for correcting the OLS 

regression. The PKOEF variable put different weights to each observation in order to 

correct for the sampling inequalities. The PKOEF serves as a weight to approach the 

population sample. I therefore make a Weighted Least Square regression using PKOEF. 

This procedure will not correct for the heteroskedasticity of OLS regression, but will help 

to receive results closer to the true population. I will refer in the chapter 7 to my 
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procedure as OLS regression since the weights are already in the data and I do not create 

my own weights. 

For the separate regression analysis for different industry groups I divide NACE groups into 

5 main industry groups: 

 Primary Sector – contains the industries A and B 

 Secondary Sector – contains the industries C, D, E and F 

 Distribution and transport– contains the industries G, H and I 

 Business services– contains the industries K, J, L, M, N, R, S, T and U 

 Non-marketed Services– contains the categories O, P and Q 
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6.2 Statistics 

Table 6.1: Weighted hourly wage of men and women 

Variable N 
N 

Men 

Mean  
hourly 
wage 

Mean  
Hourly 
wage 
Men 

Mean 
Hourly 
wage 

Women 

% 
difference 

Men x 
Women 

All observations 6657 3585 132.2 CZK 148.1 CZK 113.7 CZK 23.2% 

Primary education 272 113 85.5 CZK 98.0 CZK 76.7 CZK 21.7% 
Lower sec. and vocational 2492 1552 104.7 CZK 118.2 CZK 82.4 CZK 30.3% 

Full general secondary 2511 1193 134.9 CZK 151.5 CZK 119.9 CZK 20.8% 

Sec. extension study 83 34 127.9 CZK 131.1 CZK 125.7 CZK 4.1% 

Higher professional 101 40 163.7 CZK 211.8 CZK 132.2 CZK 37.6% 

Bachelor 200 90 165.1 CZK 197.2 CZK 138.8 CZK 29.6% 
Master 958 531 196.6 CZK 221.7 CZK 165.4 CZK 25.4% 

PhD 40 32 219.8 CZK 225.2 CZK 198.1 CZK 12.0% 

firm < 11 4137 2214 136.6 CZK 154.3 CZK 116.2 CZK 4.9% 

firm 11 to 49 1222 684 122.2 CZK 135.3 CZK 105.5 CZK 22.0% 

firm 50 and more 1298 687 127.7 CZK 140.8 CZK 113.1 CZK 19.7% 

Prague 636 348 205.0 CZK 226.5 CZK 179.0 CZK 21.0% 
Not Prague 6021 3237 124.5 CZK 139.6 CZK 107.0 CZK 23.4% 

married 3894 2079 133.6 CZK 153.8 CZK 110.6 CZK 28.1% 

Not married 2763 1506 130.2 CZK 140.2 CZK 118.2 CZK 15.7% 

Parent 3625 1807 139.9 CZK 163.9 CZK 116.1 CZK 29.2% 

Not parent 3032 1778 123.0 CZK 132.0 CZK 110.3 CZK 16.5% 

Industry A 227 155 89.3 CZK 95.7 CZK 75.7 CZK 20.9% 

Industry B 81 74 155.5 CZK 161.9 CZK 87.4 CZK 46.0% 

Industry C 1976 1273 126.0 CZK 139.9 CZK 100.8 CZK 28.0% 
Industry D 92 74 137.3 CZK 140.1 CZK 125.9 CZK 10.1% 

Industry E 87 68 109.4 CZK 110.1 CZK 106.7 CZK 3.1% 

Industry F 457 396 128.4 CZK 128.6 CZK 127.1 CZK 1.2% 

Industry G 741 290 120.1 CZK 154.2 CZK 98.3 CZK 36.3% 

Industry H 462 319 136.2 CZK 147.6 CZK 110.9 CZK 24.8% 

Industry I 220 69 108.2 CZK 137.3 CZK 94.9 CZK 30.8% 
Industry J 172 116 217.8 CZK 242.3 CZK 167.0 CZK 31.1% 

Industry K 167 59 206.2 CZK 261.0 CZK 176.2 CZK 32.5% 

Industry L 31 14 211.4 CZK 190.4 CZK 228.8 CZK -20.1% 

Industry M 213 99 172.9 CZK 196.9 CZK 152.2 CZK 22.7% 

Industry N 149 96 117.0 CZK 120.4 CZK 110.9 CZK 7.9% 
Industry O 499 237 149.1 CZK 169.3 CZK 130.9 CZK 22.7% 

Industry P 483 109 122.3 CZK 157.0 CZK 112.1 CZK 28.6% 

Industry Q 458 76 130.0 CZK 180.6 CZK 119.9 CZK 33.6% 

Industry R 92 39 105.7 CZK 108.8 CZK 103.4 CZK 4.9% 

Industry S 50 22 124.7 CZK 154.8 CZK 101.1 CZK 34.7% 

Primary sector 308 229 106.7 CZK 117.1 CZK 76.7 CZK 34.5% 
Secondary sector 2612 1811 126.3 CZK 136.3 CZK 103.5 CZK 24.1% 

Distribution and Transport 1423 678 123.6 CZK 149.4 CZK 100.0 CZK 33.0% 

Business services 874 445 170.1 CZK 190.7 CZK 148.8 CZK 22.0% 

Non-marketed services 1440 422 134.0 CZK 168.2 CZK 119.9 CZK 28.7% 
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Table 6.2: Weighted hourly wage for Prague and other regions 

Variable N 
N 

Prague 

Mean 
Hourly 
wage 

Mean 
Hourly 
wage 

Prague 

Mean 
Hourly 
wage 
 Not 

Prague 

% 
difference 
Prague x 

Not 
Prague 

All observations 6657 827 132.2 CZK 205.0 CZK 124.5 CZK 39.3% 
Primary education 272 29 85.5 CZK 114.5 CZK 84.4 CZK 26.3% 

Lower sec. and vocational 2492 308 104.7 CZK 146.0 CZK 102.4 CZK 29.9% 

Full general secondary 2511 312 134.9 CZK 179.6 CZK 130.0 CZK 27.6% 

Sec. extension study 83 15 127.9 CZK 161.0 CZK 123.4 CZK 23.4% 

Higher professional 101 13 163.7 CZK 272.5 CZK 150.4 CZK 44.8% 

Bachelor 200 28 165.1 CZK 242.8 CZK 158.3 CZK 34.8% 
Master 958 116 196.6 CZK 271.3 CZK 177.3 CZK 34.7% 

PhD 40 6 219.8 CZK 278.1 CZK 191.7 CZK 31.1% 

Men 3585 433 148.1 CZK 348.0 CZK 191.7 CZK 44.9% 

Women 3072 394 113.7 CZK 394.0 CZK 191.7 CZK 51.3% 

firm < 11 4137 493 136.6 CZK 216.9 CZK 128.2 CZK 40.9% 

firm 11 to 49 1222 161 122.2 CZK 191.9 CZK 114.9 CZK 40.1% 

firm 50 and more 1298 173 127.7 CZK 181.2 CZK 121.7 CZK 32.8% 

married 3894 496 133.6 CZK 213.7 CZK 125.6 CZK 41.2% 

Not married 2763 331 130.2 CZK 194.1 CZK 123.0 CZK 36.7% 

Parent 3625 452 139.9 CZK 240.9 CZK 131.7 CZK 45.3% 

Not parent 3032 375 123.0 CZK 178.2 CZK 115.5 CZK 35.2% 

Industry A 227 1 89.3 CZK 102.0 CZK 89.3 CZK 12.5% 

Industry B 81 0 155.5 CZK 180.7 CZK 142.3 CZK 21.3% 

Industry C 1976 56 126.0 CZK 201.6 CZK 123.8 CZK 38.6% 
Industry D 92 3 137.3 CZK 178.2 CZK 134.5 CZK 24.5% 

Industry E 87 3 109.4 CZK 173.9 CZK 121.1 CZK 30.4% 

Industry F 457 37 128.4 CZK 184.2 CZK 123.5 CZK 33.0% 

Industry G 741 86 120.1 CZK 195.2 CZK 110.3 CZK 43.5% 

Industry H 462 46 136.2 CZK 179.6 CZK 131.4 CZK 26.8% 

Industry I 220 41 108.2 CZK 156.7 CZK 97.1 CZK 38.0% 
Industry J 172 42 217.8 CZK 296.1 CZK 192.5 CZK 35.0% 

Industry K 167 51 206.2 CZK 277.4 CZK 174.9 CZK 37.0% 

Industry L 31 9 211.4 CZK 367.9 CZK 147.4 CZK 59.9% 

Industry M 213 61 172.9 CZK 230.6 CZK 149.8 CZK 35.1% 

Industry N 149 26 117.0 CZK 154.6 CZK 109.0 CZK 29.5% 
Industry O 499 60 149.1 CZK 192.6 CZK 143.2 CZK 25.7% 

Industry P 483 45 122.3 CZK 178.2 CZK 116.5 CZK 34.6% 

Industry Q 458 47 130.0 CZK 195.0 CZK 122.6 CZK 37.1% 

Industry R 92 14 105.7 CZK 108.0 CZK 105.3 CZK 2.5% 

Industry S 50 5 124.7 CZK 180.7 CZK 118.5 CZK 34.4% 

Primary sector 308 1 106.7 CZK 102.0 CZK 103.3 CZK -1.2% 
Secondary sector 2612 99 126.3 CZK 193.5 CZK 124.0 CZK 35.9% 

Distribution and Transport 1423 173 123.6 CZK 181.9 CZK 115.4 CZK 36.5% 

Business services 874 208 170.1 CZK 242.3 CZK 147.6 CZK 39.1% 

Non-marketed services 1440 152 134.0 CZK 189.1 CZK 127.5 CZK 32.5% 
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7 Results 

I run a cross-sectional OLS regression based on the wage equation estimated by Mincer 

using dummy variables of achieved level of schooling rather than years of schooling. 

Firstly, I will introduce results from the regression based on the basic Mincer equation with 

the dummy variables of achieved level of schooling in section 7.1, and then I will add 

several dummy variables to the equation in section 7.2, where I analyze how adding other 

variables to the model affects mainly the coefficients of schooling. In section 7.3 I 

introduce the results from my analysis of the Mincer model with other added variables 

introduced in 7.2. Finally, in section 7.4, I run the regression based on Mincer equation 

with a gender dummy variable for different industries separately and I analyze the 

difference in returns to schooling. 

7.1  Basic Mincer equation 

The first analyzed model is the standard Mincer equation in the following form: 

log(𝑤𝑎𝑔𝑒) = 𝛽0 + 𝛽𝑘 × 𝑆𝑘 + 𝛽6 × 𝑒𝑥𝑝 + 𝛽7 × 𝑒𝑥𝑝2 + 𝜀 

For 𝑘 = 1, … , 7 and where 

 𝑤𝑎𝑔𝑒 represents the wage of employees from the main work per hour 

 𝑆1 = 𝐿𝑜𝑤𝑒𝑟 𝑠𝑒𝑐. 𝑎𝑛𝑑 𝑣𝑜𝑐𝑎𝑡𝑖𝑜𝑛𝑎𝑙  

 𝑆2 = 𝐹𝑢𝑙𝑙 𝑔𝑒𝑛𝑒𝑟𝑎𝑙 𝑠𝑒𝑐𝑜𝑛𝑑𝑎𝑟𝑦 

 𝑆3 = 𝑆𝑒𝑐𝑜𝑛𝑑𝑎𝑟𝑦 𝑒𝑥𝑡𝑒𝑛𝑠𝑖𝑜𝑛 𝑠𝑡𝑢𝑑𝑦 

 𝑆4 = 𝐻𝑖𝑔ℎ𝑒𝑟 𝑝𝑟𝑜𝑓𝑒𝑠𝑠𝑖𝑜𝑛𝑎𝑙 

 𝑆5 = 𝐵𝑎𝑐ℎ𝑒𝑙𝑜𝑟 

 𝑆6 = 𝑀𝑎𝑠𝑡𝑒𝑟 

 𝑆7 = 𝑃ℎ𝐷 

The model contains 7 dummy variables instead of one variable for years of schooling. The 

left-out dummy variable represents the achieved primary education. The coefficient 

𝛽𝑘 , 𝑓𝑜𝑟 𝑘 = 1, … , 7 therefore represents the percentage difference in wages between the 

achieved schooling level 𝑆𝑘 , 𝑓𝑜𝑟 𝑘 = 1, … , 7 and primary education. Since the model 

contains heteroskedasticity, I corrected it by reporting heteroscedasticity-consistent (HC) 
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standard errors. All variables are statistically significant at the 99,9 % significance level and 

the results are expressed in the colomn “Model 1” in Table 7.1. 

We can see that the slopes of the dummy variables for the achieved level of schooling are 

as expected - individuals with higher achieved education than primary are expected to 

have higher wages. The slopes of the variables 𝐸𝑥𝑝𝑒𝑟𝑖𝑒𝑛𝑐𝑒 and 𝐸𝑥𝑝𝑒𝑟𝑖𝑒𝑛𝑐𝑒_𝑠𝑞𝑢𝑎𝑟𝑒𝑑 

also have the expected signs. With more experience comes a more rewarded job, but with 

increasing age the returns to a year of experience are decreasing. 

I will not analyze the magnitude of the coefficients yet, because adding several other 

variables affects the magnitude widely as we will see in section 7.2. The magnitude of the 

slope of the coefficients will be analyzed in the section 7.3. 

7.2  Adding dummy variables 

I will add several dummy variables to the standard Mincer equation and see how the 

coefficients change. This section serves as an analysis of whether we should include 

certain dummy variables to the standard Mincer equation and how it affects other 

coefficients, especially the returns to schooling. The first model is the standard Mincer 

equation with dummy variables of schooling. In the second model I add the dummy 

variable 𝑓𝑒𝑚𝑎𝑙𝑒, because it affects the wage the most and it is included in almost every 

recent study of returns to schooling in the Czech Republic. In the third model I add the 

variables 𝐸𝑥𝑝𝑒𝑟𝑖𝑒𝑛𝑐𝑒 𝑝𝑜𝑤𝑒𝑟3 and 𝐸𝑥𝑝𝑒𝑟𝑖𝑒𝑛𝑐𝑒 𝑝𝑜𝑤𝑒𝑟4 that represent the third and the 

fourth power of experience as suggested in the section 5.2.4 to capture better the wage 

differences of the workers with not many years of experience and the workers with the 

most years of experience. In the fourth and fifth model I add the dummy variables for firm 

size and for Prague respectively as this is what is mostly added in recent studies for the 

Czech Republic. In the sixth and seventh model I add family background variables 𝑚𝑎𝑟𝑟𝑖𝑒𝑑 

and 𝑝𝑎𝑟𝑒𝑛𝑡 respectively. Those variables are added to the model, because family 

background can affect the wage of an individual, as we will see in the results. In the last 

model I also add several dummy variables that account for the industry of the individual. 

By adding several dummy variables the Adjusted R-squared increased from 0.2449 to 

0.3865. All dummy variables except for certain industry dummy variables are statistically 

and practically significant. 
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Figure 7.1: Adjusted R-squared from OLS regressions 

 

The most substantial increase in the adjusted R-squared occurred when I account for 

gender wage differences and add the dummy variable 𝑓𝑒𝑚𝑎𝑙𝑒 to the equation. The 

adjusted R-squared increases almost by 10%. A substantial increase in R-squared occurred 

as well when I added the dummy variables for industries. 

To point out how adding several dummy variables affects the schooling coefficients I 

present a table of all coefficients that I will later use in the main regression analysis based 

on all models separately. 
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Table 7.1: Regression results of Model 1 to Model 7 

  Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 

Adjusted R-
squared 

0,2449 0,3362 0,3418 0,3461 0,355 0,3576 0,3865 

Intercept 4,2198*** 4,3623*** 4,2307*** 4,2549*** 4,2523*** 4,2558*** 4,2060*** 
(0,0287) (0,0264) (0,0324) (0,0324) (0,0323) (0,0321) (0,0371) 

Lower sec. and 
voc. 
 

0,12105*** 0,0623** 0,0634** 0,0638** 0,0594** 0,0592** 0,0573* 
(0,0287) (0,0264) (0,0324) (0,0324) (0,0323) (0,0321) (0,0233) 

Full general sec. 
 

0,361*** 0,3365*** 0,3382*** 0,3361*** 0,3254*** 0,326*** 0,3069*** 
(0,0265) (0,0239) (0,0237) (0,0235) (0,0234) (0,0232) (0,0235) 

Sec. extension 
study 
 

0,3321*** 0,3244*** 0,3268*** 0,3247*** 0,3121*** 0,3134*** 0,2981*** 
(0,0430) (0,0437) (0,0433) (0,0438) (0,0437) (0,0437) (0,0421) 

Higher 
professional 

0,516*** 0,519*** 0,5149*** 0,5105*** 0,4962*** 0,4978*** 0,4796*** 
(0,0502) (0,0442) (0,0446) (0,0450) (0,0444) (0,0442) (0,0387) 

Bachelor 0,5501*** 0,5415*** 0,5515*** 0,5521*** 0,5417*** 0,543*** 0,5209*** 
(0,0410) (0,0385) (0,0386) (0,0384) (0,0382) (0,0379) (0,0330) 

Master 0,713*** 0,6718*** 0,6755*** 0,6733*** 0,6455*** 0,6446*** 0,6224*** 
(0,0298) (0,0273) (0,0273) (0,0270) (0,0268) (0,0266) (0,0257) 

PhD 0,8162*** 0,7089*** 0,7001*** 0,6842*** 0,6349*** 0,6332*** 0,6296*** 
(0,0790) (0,0812) (0,0791) (0,0792) (0,0804) (0,0781) (0,0551) 

Experience 0,0257*** 0,0003*** 0,0688*** 0,0694*** 0,0692*** 0,066*** 0,06492*** 
(0,0017) (0,0016) (0,0071) (0,0070) (0,0069) (0,0069) (0,0057) 

Experience 
squared 

-0,0005*** -0,0006*** -0,0038*** -0,0038*** -0,0038*** -0,0038*** -0,0038*** 
(0,0000) (0,0000) (0,0006) (0,0006) (0,0006) (0,0006) (0,0005) 

Female 
 

-0,268*** -0,2648*** -0,2649*** -0,2631*** -0,2674*** -0,2517*** 

 
(0,0104) (0,0103) (0,0103) (0,0102) (0,0103) (0,0093) 

Experience 
power3 

  
8.9e-5*** 9.1e-5*** 9.1e-5*** 9.5e-5*** 9.3e-5*** 

  
(2.07e-5) 
 

(2.05e-5) 
 

(1.00e-5) 
 

(1.98e-5) 
 

(1.48e-5) 
 Experience 

power4 
  

-7.9e-7*** -8.1e-7*** -8.1e-7*** -8.7e-7*** -8.6e-7*** 

  
(2.28e-7) 
 

(2.25e-7) 
 

(2.19e-7) 
 

(2.17e-7) 
 

(1.55e-7) 
 Firm 11 to 49 

   
-0,0676*** -0,0689*** -0,0676*** -0,0500*** 

   
(0,0131) (0,0129) (0,0129) (0,0114) 

Firm 50 and more 
   

-0,0517*** -0,0514*** -0,0517*** -0,0377** 

   
(0,0126) (0,0126) (0,0126) (0,0111) 

Prague 
    

0,1321*** 0,1379*** 0,1238*** 

    
(0,0181) (0,0182) (0,0138) 

Parent 
     

0,0513*** 0,0549*** 

     
(0,0115) (0,0095) 

All industries 
groups       

Table 7.2 

Standard errors are reported in italic and in brackets 
Statistical significance level: ‘***‘ = 99,99% , ‘**‘ = 99,9% , ‘*‘ = 99%, ‘*‘ = 95%, ‘  ‘ < 90% 

 

I account for heteroskedasticity in all models by reporting heteroscedasticity-consistent 

(HC) standard errors in all models. All of the variables are statistically significant on the 

95% confidence interval level except for 4 variables from the industry groups in the model 

7 that will be analyzed in the section 7.3. I also present the change of the coefficient of the 

dummy variables of schooling levels with respect to the primary education graphically in 

figure 7.2. 
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Figure 7.2: Comparison of coefficients of schooling in different models 

 

7.2.1 Female 

I run the same regression as in section 7.1, only this time adding the dummy variable 

𝑓𝑒𝑚𝑎𝑙𝑒. From the results in Table 7.1 we can see that the dummy variable 𝑓𝑒𝑚𝑎𝑙𝑒 is not 

only statistically significant, but also has a significant impact on wages. In model 2 women 

are expected to have on average a 26.8 % lower wage than men. The magnitude of the 

variable 𝑓𝑒𝑚𝑎𝑙𝑒  does not change substantially when adding new variables except when I 

add dummy variables for industries. This explains that there is not much collinearity 

between the variables 𝑓𝑒𝑚𝑎𝑙𝑒 and the variables added to the equation in models 1 to 6, 

but there is some collinearity between the variables 𝑓𝑒𝑚𝑎𝑙𝑒 and the industry dummy 

variables. 

The variable 𝑓𝑒𝑚𝑎𝑙𝑒 is related to the achieved level of schooling and its returns. The 

returns to the achieved levels of schooling have decreased in all cases except for the 
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returns to higher professional degree, where the coefficient has slightly increased. The 

most significant decrease of the coefficient was for the lower secondary and vocational 

education that has decreased by almost 50% and for the PhD degree that has decreased by 

almost 13%. The decrease in the coefficient of returns to secondary education can partly 

be explained by the higher attainment of men to such schools and by a relatively high 

difference between hourly wage of women and men in the industry. The drop of the 

coefficient of returns to PhD degree is probably due to the higher number of men with 

PhD degree in the sample. Furthermore there is a significant increase in the adjusted 𝑅2 

from 0.2449 to 0.3362. I therefore conclude that researchers should account for gender 

when analyzing wages in the Czech Republic. They should either add a dummy variable to 

the regression or run the regression for women and men separately. 

7.2.2 Third and fourth power of experience 

I further added as suggested in the section 5.2.4 the variables experience to the third and 

to the fourth power. The adjusted 𝑅2 increased from 0.3362 to 0.3418. The coefficients of 

all other variables change only a little. Adding those variables helps to follow the 

population regression function better and should therefore be included in the regression, 

but a better analysis could be done by doing the regression for different experience (or 

age) groups separately, which is beyond the scope of my thesis. 

7.2.3 Firm size 

I also add two dummy variables for the number of employees in the firm to the equation. 

The data allow me to only compare the wage of an employee in a firm with 9 employees at 

most with an employee that works in a firm with 11 to 49 employees and in a firm with 50 

and more employees.  

My results suggest that the firm size should be accounted for, if possible, because it helps 

to estimate an equation that is closer to the population model. The adjusted 𝑅2 increased 

from 0.3418 to 0.3461. According to the previous studies mentioned in chapter 5 the firm 

size has an impact on the wage of the observed individual and a negative impact on the 

coefficients of schooling. According to my results the coefficient decrease only a little for 

all dummy variables of schooling except for the returns to the lower secondary and 

vocational education and the returns to the bachelor degree where the returns increased 

a little. The differences are negligible and the explanation for the differences is rather 

unclear. 
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7.2.4 Prague 

I now add to the equation the dummy variable 𝑃𝑟𝑎𝑔𝑢𝑒 to account for differences 

between the region Prague and other regions. The adjusted 𝑅2 increased substantially, 

from 0.3461 to 0.355. 

I confirm as well the effect of accounting for region on the coefficient of schooling 

suggested by Perreira & Martins (2004). The most significant decrease in the coefficient of 

schoolings occurred in the coefficient of schooling for the PhD degree. This can be due to 

the fact that there are more PhD graduates in Prague than in any other regions; therefore 

a part of what is the return from PhD is accounted for in the coefficient of Prague. The 

differences of wages between Prague and other regions are substantial according to the 

statistics in chapter 6 which is confirmed by my results that state that individuals in Prague 

have on average a 13% higher wage compared to other regions. I therefore conclude that 

accounting for the differences of wages between Prague and other regions is reasonable. 

7.2.5 Married and parent 

I further add to the equation the dummy variable 𝑚𝑎𝑟𝑟𝑖𝑒𝑑 and 𝑝𝑎𝑟𝑒𝑛𝑡 to see whether 

there are differences between married and single individuals and between individuals with 

at least one child and individuals without children.  

When I add the variables 𝑚𝑎𝑟𝑟𝑖𝑒𝑑 and 𝑝𝑎𝑟𝑒𝑛𝑡, they are both statistically significant at the 

95% confidence interval, but when they are both added to the equation only the variable 

𝑝𝑎𝑟𝑒𝑛𝑡 is now statistically significant at the 95% significance level and the coefficient of 

the variable 𝑚𝑎𝑟𝑟𝑖𝑒𝑑 drops substantially after adding the variable 𝑝𝑎𝑟𝑒𝑛𝑡. This suggests 

that there is a high collinearity between both variables. Individuals that are married are 

much more likely to have children. Indeed this is confirmed by my data. 77 % of individuals 

with at least one child are currently married. I take only the variable 𝑝𝑎𝑟𝑒𝑛𝑡 into account, 

because it is statistically significant at the 95% confidence interval and intuitively can have 

a higher impact on the wage of the individual, because individuals that have a child have 

to work more to provide all necessaries for their children. 

The coefficients of schooling do not change much by adding the variable 𝑝𝑎𝑟𝑒𝑛𝑡 and the 

adjusted 𝑅2 increased from 0.355 to 0.3576. The magnitude of the coefficient is more than 

5%. I conclude that it is reasonable as well to account for the difference in wages between 
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individuals with children and without them, because the magnitude of the coefficient is 

statistically and practically significant. 

7.2.6 Industry 

I now add 18 dummy variables to account for 19 different industries. The compared 

industry is the Industry I (accommodation and food service activities).3 The adjusted 𝑅2of 

the regression increased from 0.3576 to 0.3865. I also tried to divide the industry groups 

only into four categories and the adjusted 𝑅2 was only 0.3599. This is also an indicator that 

I should account for the 19 different industry groups and not for a more general division of 

groups. Dividing the industry groups into a lower number of groups will results in many of 

the variances in wages to remain unexplained. 

Interestingly the coefficients of schooling did not fall as much as expected. Pereira & 

Martins (2004) in their meta-analysis reported that the coefficient of years of schooling fell 

by approximately 50% when accounting for the industry. Unlike the work from Pereira & 

Martins (2004) I already account for more covariate before adding the dummy variables 

for industry, but If I add the covariates industry to the model 2 in the chapter 7.2.1 (basic 

Mincer equation with the dummy variable 𝑓𝑒𝑚𝑎𝑙𝑒) the differences are only a little higher. 

This higher difference in the decrease of the coefficients of schooling indicates that there 

is some collinearity between the added dummy variables to the standard Mincer equation.  

Furthermore after accounting for the industry we can see a substantial decrease in the 

coefficients of firm size, which can be due to the mentioned collinearity between firm size 

and industry.  

7.3 Results with industry variables included 

According to the results in the chapter 7.2 I add several dummy variables to the Basic 

Mincer equation. By adding them we are more able to explain the wage differences 

between individuals and their level of schooling. The model contains now many covariates 

in form of dummy variables. The individual that serves as comparison to other is a man 

with primary education as the highest achieved education level. He is an employee in a 

                                                        
3
 I chose to compare all other variables to the category I, because it resulted in the highest number of 

other dummy variables of working Industry to be statistically significant. We should have in mind later 
for the analysis that we have to be careful in interpreting the wage differences between other 
categories than I. 
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firm with 10 or fewer employees, does not live in Prague, is not married, does not have 

kids and work in the industry group I.  

7.3.1 Heteroskedasticity and normality of residuals 

I test the model for heteroskedasticity by taking the Breush-Pagan test. According to the 

test the model contains heteroskedasticity. To understand why and what makes the model 

heteroskedastic I will have a look at the plot of residuals to the second power with respect 

to hourly-wage in logarithm and for also with respect to hourly-wage. 

Figure 7.3: Residuals to the second power 

  

 

From the plot of residuals to the second power with respect to the hourly wage in 

logarithm we can see that the model has non-constant residuals. We can see that the 

problem of heteroskedasticity lies mostly in the lowest and highest levels of wages, where 

the residuals are more spread than for other values. For a better interpretation we can 

have a look at the plot of residuals to the second power with respect to the hourly wage 

without logarithm.  

From this graph we can clearly see, that the residuals for a low level of hourly wage are 

more spread. This can be due to the minimum wage introduced by the Czech government. 

Some individuals would probably receive a lower wage, if there was no minimum wage 

introduced. The minimum wage level can for example lead to workers with primary 

education and secondary education to have the same (minimum) wage. Another example 

could be workers with the same level of education, but one living in Prague (which on 
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average brings higher wages) and one living in another region, having the same (minimum) 

wage. 

We can also see that the values of residuals squared for rich people are even more spread. 

We can even see a pattern: the richer the individual is, the higher the spread of residuals 

is. My model therefore does not explain well the wage of rich individuals. Explaining the 

richness of the richest individuals by a model could be challenging, but rather difficult, 

since being rich is affected by many random events that could be difficult to capture. 

We correct the heteroskedasticity by introducing the heteroscedasticity-consistent (HC) 

standard errors (also known as White-errors). We will later see that almost all variables 

are statistically significant even after correcting for heteroskedasticity. 

To see whether the residuals are normally distributed I introduce two following plots: 

Figure 7.4: Normality of residuals 

  
 

Clearly the model is almost normally distributed, which is also indicated by the blue line on 

the left graph. From this graph we can see that the extreme low and high values could 

cause non-normality. This is indeed confirming by looking at the Q-Q plot where we can 

clearly see that for the extreme values of income the non-normality applies.  

7.3.2 Returns to schooling compared to Primary education 

I run the OLS regression based on the model that includes variables introduced in the 

section 7.2 and I also correct for heteroskedasticity using heteroscedasticity-consistent 

standard errors. The results are expressed in Table 7.1Table 7.1: Regression results of 
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Model 1 to Model 7 and in Table 7.2 you can find the coefficient of industry dummy 

variables. 

The slopes of the coefficient of schooling have all a positive slope and the magnitude is 

increasing for higher schooling level attained. Compared to the individuals with primary 

education, individuals with lower secondary and vocational education have a wage 5.7% 

higher, individuals with full general secondary education have 30.7% higher wage, 

individuals with a Secondary extension study have 29.8% higher wage , individuals with a 

higher professional education have 48% higher wage, individuals with a bachelor degree 

have a 52.1 % higher wage, individuals with a master degree have a 62.2 % higher wage 

and individuals with a PhD degree have a 63 % higher wage. The results are best expressed 

in figure 7.5. 

Figure 7.5: Returns to different schooling levels 

 

The results indicate a wage gap between individuals with secondary education level with 

and without A-levels. The returns to 2 to 3 years of the lower secondary and vocational 

education have a return of 5.73%, which makes a return per year of schooling from 1.9 to 

2.9 % assuming all years at the school have the same return level. This is a much smaller 

return to schooling than the 4 years at the full general secondary school that has a return 

per year of schooling 7.7%. Further the secondary extension study education that also 

ends with A-levels is standardly achieved in 5 years after the primary school and yields 

returns to a year of schooling 6%. 
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The following schooling degrees can only be achieved if the individual has a secondary 

education with A-levels (full general secondary or secondary extension study). The higher 

professional education degree can be achieved within 6 to 9.5 years after the primary 

school and yields therefore average returns to a year of schooling from 5.1% to 8% (only in 

the case of conservatory) after the primary level. The bachelor degree can standardly be 

achieved in 7 to 9 years and yields therefore return to a year of schooling from 5.8% to 

7.4%. The master degree can standardly be achieved within 8 to 12 years and yields 

therefore return to a year of schooling from 5.2% to 7.8%. Finally the PhD degree can be 

achieved within 9 to 14 years after the primary degree and yields therefore returns to a 

year of schooling from 4.5 to 7%. 

The average returns to a year of schooling after the Primary school can better be 

understand by the following statement: If the individual decides to reach a certain 

schooling degree after the Primary school his average returns to a year of schooling after 

reaching the degree will be expected to be as in figure 7.6. 
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Figure 7.6: Average returns to a year of schooling 

 

Note: The point indicates one value if the individual studies in standard length and the line 

indicates maximum and minimum possible values of returns to a year of schooling if the 

individual studies in standard length 

The figure 7.6 already indicates us that the linearity of schooling does not hold, but it will 

be better expressed in the following section, where we will have a better analysis of the 

returns to different schools. 

7.3.3 Returns schooling levels compared to previous level 

I now analyze the magnitude of returns to a specific higher achieved schooling level after 

reaching the previous highest level and recalculate it again to the returns to a schooling 

year in order to analyze the linearity of returns to a year of schooling. I calculate it by 

comparing the returns to a schooling levels compared to the Primary level. The results are 

expressed in table 7.2. 
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Table 7.2: Returns to different schooling levels after achievieng the previous highest level 

Schooling level Previous achieved degree 
Returns to 

schooling level 
Returns to a year  

of schooling 

Lower sec. And vocational Primary 5.73% 1.91% - 5.73% 

Full general secondary Primary 30.69% 7.67% 

Secondary extension study Lower sec. and vocational 22.78%* 11.39%* 

Higher professional Full general secondary 13.21% 3.78% - 6.61% 

Higher professional Secondary extension study 13.98% 3.99% - 4.66% 

Bachelor Full general secondary 16.37% 4.09% - 5.46% 

Bachelor Secondary extension study 17.16% 4.29% - 5.72% 

Master Full general secondary 24.14% 4.02% - 6.04% 

Master Secondary extension study 24.98% 4.16% - 6.25% 

Master Bachelor 6.67% 2.23% - 6.67% 

PhD Master 0.44% 0.15% 

*The secondary extension study can be studied only after three years at a vocational school. The returns could 

therefore be lower than reported 

 

From the results we can see substantial differences of returns to schooling levels and 

returns to a year of schooling. This is due to different paths that an individual can reach a 

different level of schooling. The returns to a year of schooling also widely depend on how 

many years the individual needs to reach the specific schooling level. For example the 

standard length of the bachelor degree is from 3 to 4 years. To better see the differences 

between the possible returns from schooling levels I present the following figures. 
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Figure 7.7: Returns to schooling level after achieving the previous highest degree 

 

Note: The point indicates one value if the individual studies in standard length and the line 
indicates maximum and minimum possible values of returns to schooling degree if the individual 
studies in standard length. The value of returns to the secondary extension study school probably 
contains measurement error and the value is therefore lower. 

Figure 7.8: Returns to a year of schooling after achieving the previous highest degree 

 

Note: The point indicates one value if the individual studies in standard length and the line 
indicates maximum and minimum possible values of returns to a year of schooling if the 
individual studies in standard length. The value of returns to a year at secondary extension study 
school probably contains measurement error and the value is therefore lower. 

Clearly the returns to a year of schooling vary for different schooling levels and are non-

linear. We can see low returns to the lower secondary and vocational education and 

almost none returns to a PhD degree. Both low values can possibly be explained by the 

type of work after studying. Individuals that have a lower secondary or vocational 
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education have specific jobs for which the school prepared them, but are not well paid. In 

case of the PhD degree, a possible explanation is that individuals with a PhD degree make 

a career in the scientific field or are teachers on universities. Those individuals do not seek 

for the highest possible wage, but are rather influence by the type of work, even though it 

is not as well paid. 

The high returns to a year in secondary extension study studies are probably due to 

measurement error, because the lower secondary and vocational education contains 

programs for 1 to 3 years and only those who studied the 3 years program can enter the 

secondary extension study school. The returns from the vocational education could 

possibly be higher than for the lower secondary education causing the returns to the 

secondary extension study to be lower. Unfortunately the data does not allow us to 

separate those two schooling levels. 

The highest returns to a schooling level and the second highest returns to a year of 

schooling is in the full general secondary education school. The high returns to the full 

general secondary education can be due to the minimum standard of education required 

by firms. 

The higher professional level of education has a relatively low return to the whole 

program, but the return to a year of schooling are more than comparable to the bachelor 

master degree returns to a year of schooling. A higher professional school is a more 

practical school that prepares the individual to the work that will follow which can possibly 

be highly demanded by employers. Although it cannot be evaluated from the data I 

suggest that mainly higher professional schools that specialize in technical industry are 

most valuable. In the Czech Republic there is a decline of technical specialists and 

individuals with such education are therefore highly demanded. 

The high differences in the return from the master program are due to the fact that there 

are master programs that are directly studied after the secondary degree with A-levels and 

master programs that are studied only after 3 to 4 years studying the bachelor degree. 

7.3.4. Returns to years of work experience 

The experience of an individual positively affects the wage of the individual. The 

interpretation of the magnitude of the coefficient is rather difficult. To better understand 

the differences introduce the returns to years of experience graphically in figure. 
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Figure 7.9: Returns to years of experience 

 

The returns to a year of experience increase until the 18 year of experience. The sharpest 

increase is at the beginning of the experience years, because the firms seek for at least 

some experience and the experience differences are highly rewarded. The career growth is 

also the highest at the beginning. Afterwards the age of the individual that is increasing 

plays a more important role than more years of experience and the returns start to slowly 

decrease. From the experience level of approximately 35 years the returns start to fall 

more substantially, because the individual is starting to get older. 

7.3.4 Firm size affecting the wage 

According to the results, employees working at a firm with 10 to 49 employees have on 

average a 5.24% lower wage and an employee working at a firm with 50 and more 

employees has on average a 3.73% lower wage. A possible explanation can be that firms 

with less than 10 employees divide the profits of the company more and there are not so 

many employees that do a rather easier and less paid job. At a firm with 50 and more 

employees the average wage is higher than at a firm with 10 to 49 employees possibly 

because the average wage is enlarge by the highest paid managers. A firm with 50 or more 

employees is probably more successful and pays the highest manager more than at a firm 

with 10 to 49 employees. From this analysis we see basic patterns of how firm size has an 

impact on the wage of the individual, but a more precise analysis that contains the exact 

number of employees in the firm could tell us much more. 
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7.3.5 Prague compared to other regions 

According to the statistics from my data the hourly wage for Prague citizens is on average 

39.3% higher, but the results of the regression analysis suggest only a 12.2% higher hourly 

wage. This difference can be partly due to the fact that Prague citizens are on average 

more educated than individuals from other regions and the returns are therefore partly 

due to the schooling degree. 

7.3.6 How being a parent affects the wage 

If an individual has at least one child, his average hourly wage is 5.6% higher than the 

hourly wage of an individual that does not have a child. This can be partly explained by the 

higher needs of the individual to earn more money to provide for the children. It can serve 

as a motivation to work harder and better, which at the end can bring a higher hourly 

wage. 

7.3.7 How industry affects the wage 

In the regression I take the industry industry I (Accommodation and food service activities) 

as a left-out variable. The coefficients of the regression of the dummy variables therefore 

indicate how the wage from other industries differs to the accommodation and food 

service activities. The results of coefficients of industry are expressed in table 7.3 below. 
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Table 7.3: Model 7 - Coefficients of industry dummy variables 

Industry Coefficient s.e. 

Industry A -0,0390 (0,0366) 

Industry B 0,3282 *** (0,0521) 

Industry C 0,0608 * (0,0278) 

Industry D 0,1569 ** (0,0487) 

Industry E -0,0066 (0,0483) 

Industry F 0,0440 (0,0318) 

Industry G -0,0121 (0,0302) 

Industry H 0,1105 *** (0,0323) 

Industry J 0,2185 *** (0,0436) 

Industry K 0,2851 *** (0,0437) 

Industry L 0,2001 (0,1217) 

Industry M 0,0957 * (0,0410) 

Industry N -0,1376 ** (0,0465) 

Industry O 0,0822 * (0,0323) 

Industry P -0,0218 (0,0317) 

Industry Q 0,0510 (0,0327) 

Industry R -0,0291 (0,0464) 

Industry S -0,0758 (0,0784) 

Standard errors are reported in italic and in 

brackets. 

Statistical significance level: ‘***‘ = 99,99% , 

‘**‘ = 99,9% , ‘*‘ = 99%, ‘*‘ = 95%, ‘  ‘ < 90% 

 

Several variables are not statistically significant at the 95% significance level probably due 

to low number of observations in certain cases or due to the fact that wages among the 

industries do not differ much. In my analysis I interpret the coefficients as there would be 

statistically significant stressing, because the coefficients indicate us a lot, even though 

there are not statistically significant at the 90% significance level. Nonetheless an analysis 

on larger data is needed to confirm the results. 

The lowest wage is among the industry N (Administrative and support service activities) 

that is expected to have a 13.76% lower wage, although the industry N has according to 

the data statistics the fifth lowest wage. The second lowest wage is among the industry S 

and third lowest wage is among the industry A (Agriculture, forestry and fishing) that is 

expected to have a wage 3.9% lower. The industry A had on average substantially the 

lowest wage among all industries. How can be the difference between the two industries 

explained? Employees that work in the industry N are on average more educated than 

employees of A, nonetheless the returns to the schooling degree are not as high as the 



 

44 
 

average returns to the employees working in the industry N, therefore the coefficient of 

the dummy variable industry N has to be much lower to account for lower returns to 

schooling than the average.  A 2.9% lower wage is also expected for the industry P 

(Education). In the Czech Republic employees working in education industry are poorly 

paid. The most controversy and discussed is the wage of teachers. The magnitude of the 

coefficient is therefore probably explained by a lower wage in the industry on average, but 

partly again also because of lower returns to schooling. For example teachers now must 

have a university degree in order to teach, but have a much lower wage than other 

university graduates. I suggest that the industry of university degree should also be 

analyzed and taken into account when calculating the returns to schooling. 

The highest wage is among individuals from the industry B (Mining and quarrying); even 

though there are industries that according to the statistics in chapter 6 earn on average 

more. Employees working in the industries B have on average a wage around 17.25% 

higher. A possible explanation why industry B according to the regression has the highest 

hourly wage and not the industries that have according to the data in chapter 6 the 

highest wage (industry J - information and communication, K – financial and insurance 

activities and L – Real estate) is that in the industry B individuals are less educated than in 

the industries J, K and L. In the industries B individuals do not need to achieve on average 

such a high level of education as in K, L or M to receive the same hourly wage. 

Although many variables are not statistically significant at the 90% statistical significance 

level, the results indicate us some substantial differences from simple statistics. Results 

from the regression differ from the simple statistics presented in chapter 6, probably 

because of the education level of individuals working in different industries. Part of the 

returns to the industry can be “hidden” in the returns to schooling degree. Industries are 

therefore correlated with the schooling level. In other words individuals working in 

different industries might need a different schooling level to reach the same wage or the 

schooling level increases the wage differently for different industries. An analysis of 

returns to schooling in different industries will be presented in the following section. 

7.4 Results for different industries separately 

I now analyze the returns to schooling for different industries separately. Since I do not 

have enough observations and I am mostly interested in the returns to schooling, I analyze 
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the basic Mincer equation with only the dummy variables female and region that had the 

highest impact on the coefficients of schooling (see section 7.2). I again use dummy 

variables of highest achieved level of schooling rather than years of schooling. For the 

analysis I divide the industries NACE into 5 main groups as described in the chapter 6. The 

results of the five OLS regressions are to be found below. I corrected for heteroskedasticity 

in all models except in the model regressed on the Primary Sector that did not contain 

heteroskedasticity according to the Breusch-Pagan test. 

Table 7.4: Regression results of returns to schooling for different industries 

 

Primary 
Sector 

Secondary 
Sector 

Distribution 
and 
Transport 

Business 
Services 

Non-
Marketed 
Services 

Adjusted R-squared 0,2553 0,3408 0,3526 0,3251 0,3995 
(Intercept) 4,3285*** 4,3544*** 4,3692*** 4,3061*** 4,2079*** 

(0,1078) (0,0327) (0,0490) (0,0785) (0,0639) 

Lower sec. And vocational 0,0949 0,0824** 0,0295 -0,0060 0,1441* 
(0,0921) (0,0274) (0,0418) (0,0740) (0,0580) 

Full general secondary 0,2307* 0,3175*** 0,2535*** 0,4010*** 0,5325*** 
(0,0968) (0,0287) (0,0436) (0,0717) (0,0573) 

Secondary extension study 0,4161 0,1795* 0,3606*** 0,4240*** 0,5353*** 
(0,3452) (0,0808) (0,0928) (0,1360) (0,0705) 

Higher professional 0,3306 0,5139*** 0,5585*** 0,5340*** 0,6501*** 
(0,3469) (0,0841) (0,0973) (0,1244) (0,0741) 

Bachelor NA 0,5229*** 0,4910*** 0,6300*** 0,6625*** 
 (0,0551) (0,0832) (0,0997) (0,0641) 

Master 0,4915*** 0,6743*** 0,6690*** 0,7093*** 0,7883*** 
(0,1169) (0,0385) (0,0650) (0,0757) (0,0586) 

PhD 0,5763* 0,7369* NA 0,5640*** 0,9551*** 
(0,2543) (0,2894)  (0,1584) (0,0966) 

Experience 0,0275*** 0,0283*** 0,0289*** 0,0280*** 0,0204*** 
(0,0063) (0,0022) (0,0030) (0,0039) (0,0031) 

Experience squared -0,0005*** -0,0006*** -0,0005*** -0,0006*** -0,0004*** 
(0,0001) (0,0001) (0,0001) (0,0001) (0,0001) 

female -0,3236*** -0,2587*** -0,3381*** -0,1883*** -0,2286*** 
(0,0460) (0,0140) (0,0193) (0,0296) (0,0191) 

Prague -0,2971 0,1145** 0,1586*** 0,1705*** 0,0947*** 

(0,3357) (0,0389) (0,0284) (0,0357) (0,0286) 

Standard errors are reported in italic and in brackets 
Statistical significance level: ‘***‘ = 99,99% , ‘**‘ = 99,9% , ‘*‘ = 99%, ‘*‘ = 95%, ‘  ‘ < 90% 

 

Not all variables are statistically significant and some variables do not contain any 

observations. 
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7.4.1 Returns to schooling compared to Primary education 

To better see how the coefficients of returns to schooling differ for the industries I present 

for all industries a graph with returns to different schooling degrees compared to primary 

degree. I then comment on the results of the regression. 

Figure 7.10: Returns to schooling in primary sector 

 

We can see that the lowest returns to schooling are in the primary sector, even though 

only three variables are statistically significant at the 95% significance level. The returns to 

schooling are substantially the lowest for almost every schooling level. On the contrary to 

the non-marketed services the work in the industries A (Agriculture, forestry and fishing) 

and B (Mining and quarrying) mostly does not require high education, which is also 

because of the high percentage of workers working manually. Agriculture work is a good 

example. There is also a substantial difference between the full general secondary and the 

secondary extension study that both end with the same education with A-levels. 

Furthermore the higher professional graduates earn on average less than graduates of the 

secondary extension study school. Nonetheless we should be careful in interpreting the 

results since the variables are not all statistically significant. This can be due to low number 

of observations and also because education level does not play such an important role on 

the hourly wage in the primary sector. 
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Figure 7.11: Returns to schooling in secondary sector 

 

In the secondary sector we can see the lowest returns to the secondary extension study 

level that has only 18.52% returns to schooling compared to the 32.07% returns to 

schooling for the full general secondary education. A possible explanation is the 

specialization of the secondary extension study school that does not find much use in the 

secondary sector jobs.  

Figure 7.122: Returns to schooling in distribution and transport 

 

On the contrary to the secondary sector in the distribution and transport sector graduates 

of schools, that are more specifically aimed, find easily a better paid employment. Schools 

such as the secondary extension study and higher professional have high returns, because 

such schools have a specialization closer to the working sector. More general school levels 

0%

10%

20%

30%

40%

50%

60%

70%

80%

Lower sec.
And

vocational

Full general
secondary

Secondary
extension

study

Higher
technical

Bachelor Master PhD

0%

10%

20%

30%

40%

50%

60%

70%

80%

Lower sec.
And

vocational

Full general
secondary

Secondary
extension

study

Higher
technical

Bachelor Master PhD



 

48 
 

such as the full general secondary and the bachelor degree have lower returns to 

schooling than in other industries. We can therefore see in the results a substantial wage 

difference between secondary extension study and full general secondary graduates that 

both end with A-levels and are considered as same schooling levels only with different 

specialization. 

Figure 7.13: Returns to schooling in business services 

 

The business services sector has on average the second highest returns to schooling. Most 

interestingly the returns to the PhD degree are lower than for the master and even for the 

bachelor degree. If an individual decides to study PhD and successfully completes it, his 

wage will be on average only 56.4% higher than the wage of individuals with primary 

school. This is substantially lower than individuals with master degree that have on 

average a 70.9% higher wage than individuals with primary school. This can be due to the 

specialization of PhD graduates that is on average less paid than the specialization of 

master or bachelor graduates. It also disproves the assumption of the linearity of 

schooling. Other schooling levels are very well rewarded compared to other industries; the 

business services sector has on average the second highest returns to schooling. This can 

be due to the type of work that is rather non-manual and for better paid positions requires 

higher education. 
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Figure 7.14: Returns to schooling in non-marketed services 

 

Finally the non-marketed services sector has the highest returns to schooling for all 

schooling levels compared to the primary level. The non-marketed sector is also the sector 

with lowest wage for primary school graduates as we can see from the intercept 

coefficient. A possible reason why the categories O (Public administration and defense; 

compulsory social security), P (education) and Q (Human health and social work activities) 

have the highest returns to schooling compared to the primary level is that in order to get 

to higher and better paid position in those industries one needs to have a high education. 

A possible reason for the higher importance of education is that employees in such 

industries are mostly paid by the state that has a system of wage where one can simply get 

a higher wage by having a higher schooling level. In certain profession one cannot get to a 

better paid position without higher education. An example could be the human health 

industry, where the education level is extremely important for example for public doctors 

that cannot reach their position without university degree. Regarding the doctors, we can 

see that this can result in the returns to PhD degree being substantially higher than for 

other industries.  

7.4.2 Returns to schooling compared to the previous schooling level 

I will now analyze how the hourly wage of an individual increases compared to his previous 

highest achieved schooling level. I calculate the returns by comparing the magnitude of 

the returns to primary education. The results are expressed in the table 7.5 below. 
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Table 7.5: Returns to schooling level compared to previous schooling level 

Schooling level Previous achieved level 
Primary 
sector 

Secondary 
sector 

Dis. and 
transport 

Business 
services 

Non-mar. 
services 

Lower sec. And voc. Primary 9,49% 8,24% 2,95% -0,60% 14,41% 

Full general sec. Primary 23,07% 31,75% 25,35% 40,10% 53,25% 

Sec. extension study Lower sec. and voc. 29,34% 8,97% 32,16% 43,27% 34,20% 

Higher professional Full general sec. 8,11% 14,91% 24,33% 9,49% 7,67% 

Higher professional Sec. extension study -6,04% 28,36% 14,55% 7,72% 7,47% 

Bachelor Full general sec. NA 15,58% 18,94% 16,35% 8,48% 

Bachelor Sec. extension study NA 29,12% 9,59% 14,47% 8,28% 

Master Full general sec. 21,18% 27,08% 33,15% 22,01% 16,69% 

Master Sec. extension study 5,32% 41,95% 22,67% 20,03% 16,48% 

Master Bachelor Unknown 9,94% 11,94% 4,86% 7,57% 

PhD Master 5,69% 3,74% NA -8,50% 9,32% 

*The secondary extension study can be studied only after three years at a vocational school. The returns could 

therefore be lower than reported. 

 

The values of the returns to the lower secondary and vocational and the full general 

secondary did not change since the schooling level follows the primary education. For 

most of the schooling levels there are several different paths that the individual can take. 

For example one can begin the bachelor degree after the secondary extension study or 

after the full general study. I will report in the graph both the minimum and the maximum 

return from schooling levels.  

7.4.2  1.1 Primary sector 

Figure 7.15: Returns to schooling level compared to previous level in primary sector 
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In the primary sector many variables are statistically insignificant at the 90% significance 

level, some results are therefore unreliable. Nonetheless I will comment on the results, 

because they indicate us how returns to schooling in the primary sector could be. 

Nonetheless a research with more observations is needed to confirm the results. 

We can see that the full general secondary degree has the lowest returns among all 

industries. In section 7.3 I commented that full general secondary degree has a high 

return, because it is a minimum standard for employers. This might not be as strongly valid 

in the primary sector as in other industries due to higher number of manual work, but the 

full general secondary degree with 23.1% wage increase has still the second highest 

returns from schooling. The highest returns are among the secondary extension study 

schools that have on average 29.3% higher wage than the lower secondary and vocational 

school. The secondary extension school lasts only 2 years; therefore the returns to year of 

schooling are 14.7%.  

On the contrary, if individuals decide to study after the secondary extension study school a 

higher professional school, the returns are on average negative. This might be to the 

different specialization of schools; a higher professional school is aiming for different 

industries. The primary sector has also one of the lowest returns from the master degree. 

Individuals that study for the master degree after a secondary school with A-levels have 

returns from 5.3% to 21.2%.  

7.4.2  1.2 Secondary sector 

Figure 7.16: Returns to schooling level compared to previous level in secondary sector 
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In the secondary sector a lower secondary and vocational education brings again only 8.2% 

higher wages. If the individual decides to continue its studies and go to the following 

secondary extension study school it will bring him only 9% more increase to the hourly 

wage. Low returns from those schools can be explained by the specialization of those 

schools. Even though there are some schools that focus on industries related to the 

secondary sector, the level of specialization is not enough for substantial wage increase. 

The full general secondary school has again one of the highest returns, which can be 

explained by a minimum standard demanded by employers.  

The higher professional, bachelor and master degree have similar returns to schooling, 

although the returns from the master degree can vary substantially according to the 

previous achieved level of schooling. The higher professional degree has higher returns if 

studied after the secondary extension study school simply because the returns after the 

primary school from the secondary extension study school are only 18% compared to the 

returns to the full general secondary school that has 31.8% higher wage. The bachelor 

degree yields similar results in comparison to the higher professional school. Regarding the 

master degree, the returns are the lowest if studied after the bachelor degree and the 

highest if studied after the secondary extension study school for similar reasons. If we took 

into account returns from year of schooling on the master degree, the returns from 

schooling could possibly be even 10.5% per year, but such presumption is rather 

unrealistic, because the individual would have to study a 4 years program after the 

secondary extension study school. The returns from the PhD degree are again very low. 
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7.4.2  1.3 Distribution and Transport: 

Figure 7.17: Returns to schooling level compared to previous level in distribution and transport 

 

In the distribution and transport industry we can again see low returns from the lower 

secondary and vocational school and high returns from the full general secondary school. 

The highest returns are for the secondary extension study school that has 32.2% returns 

for two more years of studying after the vocational school. Such high returns are probably 

due to the fact that we have lower secondary school together with vocational schools in 

one group and secondary extension study school can only be studied after vocational 

schools. 

The university degree yields high returns as well. The distribution and transport industry 

has one of the highest returns to master degree which is substantially larger than returns 

from the bachelor degree. It is therefore, in terms of increasing hourly wage, worth 

studying further to achieve the master degree after the bachelor or secondary school with 

A-levels. 
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7.4.2  1.4 Business Services 

Figure 7.18: Returns to schooling level compared to previous level in business services 

 

In the business services industry studying lower secondary and vocational schools after the 

primary school brings in general lower wages. Nonetheless if the individual decides to 

continue its studies to a secondary extension study school it will then bring him the 

highest returns. The secondary education with A-levels has substantially larger returns 

than other levels of schooling. This can be explained by the secondary education with A-

levels to be considered as a minimum standard by firms that is more strictly followed than 

in other industries. 

We can also see lower returns to schooling in tertiary education than in secondary 

education with A-levels compared to other industries. Studying at a higher professional 

school yields returns from 7.7% to 9.5%, which is probably due to the specialization of 

such schools. Further the bachelor and master degree yield on average returns around 

15%, but only the master degree has only 4.9% returns after the bachelor degree. The PhD 

degree yields negative returns of -8.5% which is probably due to the work specialization 

after school. 
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7.4.2  1.5 Non-marketed  Services 

Figure 7.19: Returns to schooling level compared to previous level in non-marketed services 

 

The non-marketed services industry has on average the highest returns from all schooling 

levels, but there is a high gap between returns from the secondary and tertiary education. 

The full general secondary level has on average returns of 53.5%, which are the highest 

returns among all degree across all industries. The secondary extension study school has 

high returns as well. This is again probably due to the demand for a minimum standard of 

employers in the non-marketed services sector where the magnitude of the wages is 

mostly given by the state. 

Surprisingly the returns from all tertiary degrees are one of the lowest among all 

industries. The returns from the higher professional degree are around 7.6%, the returns 

from the bachelor degree are around 8.3%, the returns from the master degree are 

around 16.6% if studied directly after the secondary school and 7.6% if studied after the 

bachelor degree and finally the returns from the PhD degree are 9.3%. The magnitude of 

the returns is stable and denotes that the wages increase almost at the same level from 

degree to degree, which can be due to the wage system made by the government where 

higher education increases the proportion of individual´s wage. Such wage increase 

pattern is rather different in other industries, especially in the case of PhD degree. 

7.4.3 Returns to years of work experience 

The returns to years of work experience are presented in the graph below. 
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Figure 7.20: Returns to years of experience for different industries 

 

All industries except the non-marketed Services industry follow almost the same path, but 

have the peak of the returns at a different experience level. The non-marketed services 

have substantially lower returns to years of experience, but also a more stable one. This 

indicates that there is not such a career path in this sector and that years of experience do 

not affect the wage as much as in other categories. An explanation could be that many of 

the wages of individuals from the non-marketed services sector are paid by the state that 

does not increase their wages much in their lifetime. If the state wanted to ensure a more 

similar path of wages related to the years worked in other industries, it would increase 

more substantially the wages for the first 25 to 28 years of experience and then decrease 

the wages more substantially after the 25 to 28 years worked. 

7.4.4  Wage differences between men and women 

There are substantial differences between the wage of men and women, but it also 

depends on the industry. The highest difference in wages between men and women are in 

the industry distribution and transport. A possible explanation is a higher interest of men 

for certain jobs such as transportation and motor vehicles reparation, which then cause 
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men to perform better in those industries. The second highest wage difference is among 

the primary sector, which can be explained by the physical differences between men and 

women. 
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8 Conclusion 

The aim of the thesis was to analyze the returns to schooling in different industries and 

returns to schooling when taking mainly the industry and other factors that influence 

hourly wage into consideration. The thesis focused on the case of the Czech Republic 

where the returns to schooling  that were substantially analyzed after 1989, but not as 

much on recent data and most importantly not taking into account so specifically the 

industry, where the individual works. I executed adjusted Mincer regressions as suggested 

by recent studies discussed in chapter 5 and analyzed data from the year 2013. 

My results suggest that accounting for gender, firm size, region, children and industry is 

important when analyzing the returns to schooling, partly because the adjusted R-squared 

increases substantially from 0.2449 to 0.3865.  Adding these variables has a negative effect 

on the coefficients of schooling, but not as substantial as suggested by Pereira & Martins 

(2014). This suggests that part of the difference in earnings between people with different 

education levels can be explained by their individual characteristics. 

The main analysis is based on the OLS regression of adjusted Mincer equation with dummy 

variables representing schooling level rather than years of schooling. I also add several 

control dummy variables to account for the difference in gender, region, firm size, being a 

parent and the industry, where the individual works, because all these factors affect the 

wage substantially. The model does a good job in explaining wages in the middle of the 

distribution, but performs poorly when explaining wage differences among the poorest 

and richest. The variance of residuals was substantially higher for poor and rich individuals, 

which can be explained by the minimum wage in the Czech Republic in case of the poorest 

individuals and in case of the richest individuals by random factors that influence the wage 

and are not included in my model.  

The results of the regression show that the returns to schooling are the highest for the 

secondary education with A-levels (for full general secondary schools and for secondary 

extension study schools). They both have returns to schooling level around 30% compared 

to the primary education, which can be due to a minimum standard of education 

demanded by firms. This also partly explains low returns to the lower secondary and 

vocational education (5.7%). Individuals with a higher professional degree had on average 
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a 48% higher wage and individuals with a bachelor degree had a 52.1% higher wage than 

individuals with primary education. Individuals with a master degree had a 62.2% higher 

wage. Finally, individuals with a PhD degree had a 63% higher wage, therefore their wage 

increased only by 0.44% after the master degree, which can be explained by the scientific 

type of work that is not so well rewarded for additional years of studying.  

In the analysis, the industry, where the individual works, were added to the equation as 

dummy variables divided according to NACE groups. The influence of industries on wage 

was substantial. My results also show that part of the returns to industry could be due to 

higher education level needed for a job in a specific industry. This also suggests that an 

analysis of returns to schooling should be performed for different industries separately as 

well. 

Following this suggestions I repeated my analysis using data divided into five main groups 

according to employment sector: Primary sector (agriculture, mining and related), 

Secondary sector (manufacturing and related), distribution and transport services, 

business services and non-marketed services (public administration, education, health and 

related). For these industries separately I run OLS regressions based on the Mincer 

equation using again dummy variables of highest achieved level of schooling and adding a 

dummy variable female and Prague to the equation.  

I compared all education levels to the primary education. In the primary sector the returns 

to schooling were in general substantially lower than in other industries and many 

variables of schooling are statistically insignificant. This can be explained by a higher 

proportion of manual work that does not require a high education. Nevertheless, the 

regression should be done on more observations to ensure the correctness of the results. 

The secondary sector contained the lowest returns to the secondary extension education 

(18.52%) compared to the returns to the full general secondary education (32.1%). All 

other education levels had similar results to the average returns for all industries. On the 

contrary, the distribution and transport services industry had higher returns from 

secondary extension study schools (36.1%) than from full general secondary education 

(24.4%). The industry also had high returns from the higher professional degree (55.9%). 

Both can be explained by the specialization of such schools that is more related to the 

industry, although an analysis of returns to different type of schools would be better and is 

a suggestion for future research. The business services sector had on average the second 
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highest returns to education compared to the primary education, even though the lower 

secondary and vocational education had slightly negative returns (-0.6%). The business 

services contained higher returns to education with A-levels compared to the average of 

all industries which is probably due to the more strict standard minimum education level 

demanded by firms (40.1% returns for the full general secondary education and 42.4% for 

the secondary extension study education). The bachelor and master degree also contained 

higher returns than the average of all industries, but the PhD degree had lower returns 

than the bachelor and master degree. This means that studying PhD decreases on average 

the wage of the individual (by 8.5%). Finally, the non-marketed services industry had the 

lowest wage for the primary education and therefore the highest returns for the full 

general secondary education. All other education levels had high returns compared to the 

primary education, but the returns to the education level compared to previously achieved 

education higher than the secondary education were the lowest for almost all education 

levels except for the PhD degree that had on the contrary the highest returns among all 

industries. This is probably due to a higher share of better paid jobs that are open only for 

PhD graduates. The-non marketed services industry also contained a different path of 

returns to experience than other industries. The returns were lower, but more stable than 

in case of other industries. 

My thesis also contains complementary information such as returns to a year of schooling 

for different education levels that is non-linear as assumed by Mincer (1974) and used by 

many researchers. For future research I suggest dividing the lower secondary and the 

vocational education into two groups, which my data did not allow me to do and could 

influence the results for this education group and for the secondary extension study 

education. The topic itself is very complex and there is still much to study and analyze. I 

encourage researchers to make a similar analyzes of returns to schooling on a larger 

dataset and possibly for even more specific industry division. 
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