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Abstract 
In contrast to most prior studies of gender inequality focusing on a specific country or 
a specific year, this paper uses cross-nationally comparable data from the Luxembourg 
Income Study (LIS) to examine the impacts of wage premiums in male- and female-
dominated industries and education levels on gender inequality in five developed 
countries- the United States, the United Kingdom, Germany, Ireland, and Belgium- 
from 2004 to 2017. To the best of our knowledge, there are no attempts in the prior 
empirical literature studying the effects of wage premiums in male- and female-
dominated industries on gender inequality. To guarantee continuity and stability, we 
run the regression year by year separately for 14 consecutive periods for each of five 
advanced countries. The timeline covers the before, during, and after the great recession 
to rule out the possible effects of historical contingency. Thus, this is the first empirical 
paper to investigate the causal relationship between male- and female-dominated 
industries and gender inequality across counties over a continuous period. We raise and 
answer three research questions: (1) Do the wage premiums among male- and female-
dominated industries affect the gender wage gap? (2) Is there a cross-country variation 
in the relationship between education levels and the gender wage gap? (3) Is there an 
impact of education levels on the gender employment gap? As for empirical analysis, 
for the first two questions, we run the multivariate linear regression; for the third 
question, we estimate the probit model, marginal effects, and the delta method standard 
errors. We find that: 1) There is a significant correlation between the wage premiums 
in female- and male-dominated industries and gender wage gap; 2) There is a cross-
country variation in the relationship between education levels and the gender wage gap; 
3) There is also a cross-country variation in the relationship between education levels 
and the gender employment gap. 
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1 Introduction 

Many prior studies mention that gender inequality has been entrenched but for heterogeneous 
reasons and contexts, showing the form of differences across countries (Blau and Kahn, 2007; 
Blau and Kahn, 2017; Gornick and Jacobs, 1998; Elborgh-Woytek et al., 2013; Bisello and 
Mascherini, 2017; Karamessini, 2016; Bardasi and Gornick, 2008; Frase and Gornick, 2009; 
Gornick, 1999).  
 
Some factors, for instance, unionization and occupational segregation, have a certain degree 
of impact on the nation’s gender inequality is widely accepted (Blau and Kahn, 2017; Gornick 
and Jacobs, 1998; Bardasi and Gornick, 2008; Blau and Kahn, 2017). On the other hand, 
other factors, for example, noncognitive skills and discrimination, have been debated issues as 
those factors are hard to measure (Balu and Kahn, 2017). 
 
This paper focus on the gender wage gap and gender employment gap. In contrast to prior 
research on gender inequality in a specific country across years (inter-country variation) or 
gender inequality in a specific year across countries, we aim to examine and analyze the 
underlying causes of the persistent gender wage gap and gender employment gap across 
countries. 
 
The theoretical study carried out by Bisello and Mascherini (2017) reveals that the decline in 
gender inequality was contributed by large-scale layoffs in male-dominated industries during 
the great recession. However, we find that there are no attempts in the prior empirical 
literature reviewing the impacts of wage premiums in male- and female-dominated industries 
on the gender wage gap, partly because of over-emphasis on “occupation segregation” leads 
to neglect a bigger picture, which means, the heterogeneity among male- and female-
dominated industries. Consequently, we aim to help fill this gap in the literature, whether the 
wage premiums entrenched in industry enlarge the gender wage gap. In this sense, we 
propose the first research question: does wage premium among male- and female-dominated 
industries affect the gender wage gap? 
 
Atkinson et al. (1995) pinpoint that Nordic countries had the least inequality while the United 
States had the highest inequality, the continental and the southern European countries, 
Canada, and Australia was in the middle position of inequality. Based on the cross-national 
variation in gender inequality, we plan to implement comparable micro-data from the 
Luxembourg Income Study (LIS) to investigate whether the wage premiums among male- 
and female-dominated industries impact the gender wage gap across five industrialized 
countries. In addition, we evaluate the relationship between education levels and the gender 
wage gap. Furthermore, we also access the relationship between the education levels and the 
gender employment gap. This study is conducive to helping address gender inequality to 
some degree, for instance, from the perspective of institutional changes. 
 
We chose five advanced countries- the United States, the United Kingdom, Germany, Ireland, 



 

 

 

and Belgium- from 2004 to 2017 to analyze the trends of the gender wage gap across 
countries. To guarantee continuity and stability, we run the regression year by year separately 
for 14 consecutive periods for each industrialized country, ruling out the possible effects of 
historical contingency as it covers the before, during, and after the great recession overall.   
 
In this paper, we first discuss some relevant literature on gender inequality. Then, we 
introduce the data used in this paper. In the next section, we implement the descriptive 
analysis and empirical analysis. In the conclusion part, we summarize the results, provide 
suggestions, point out the uncertainties for the current research, and raise the expectation for 
future research. 

2 Literature Review 

Blau and Kahn (2007, 2017) mention that women relative income had enhanced since the late 
1970s; specifically, the period of strongest gender wage narrowing was during the 1980s, 
later, the convergence has been slower and even become widen; After the 1990s, female labor 
force participation rate has not increased anymore and appear to have stagnated. 
 
Blau and Kahn (2017) concentrate their studies on the United States and suggest that 
industries and occupations are crucial factors explaining the gender wage gap. In addition, 
Gannon et al. (2005) find substantial intra-industry wage differentials in five countries in 
Europe. They observe a positive correlation between inter-industry wage differentials and 
industry profitability. According to Rycx and Tojerow (2007), it is unclear whether there are 
intra-industry wage differentials. The authors mention that the outcomes of the intra-industry 
wage gap are still pending issues. 
 
Gornick and Jacobs (1998) focus on their research on seven developed countries and observe 
that the average income of public-sector workers is higher than that of private-sector workers. 
The authors also find that the proportion of female employees in the public sector is too high 
in most developed countries. Conversely, Navarro et al. (2014) utilizes panel data in Chile 
and clarify that there are no wage differentials among the private and public sectors after 
controlling for time-invariant variables. 
 
Elborgh-Woytek et al. (2013) highlight that females have a lower labor force participation 
rate than males. They also illustrate that female worker earns less than male colleagues. 
Moreover, Marchand and Olfert (2012) find reductions in the gender employment gap and 
gender wage gap during the great recession. According to Bisello and Mascherini (2017), the 
decline in gender inequality was mainly caused by large-scale layoffs in male-dominated 
industries during the great recession. Karamessini (2016) also points out that male 
unemployment was worse than female unemployment in Greece during the great recession. 
 
Bardasi and Gornick (2008) stress that women face wage penalties when working part-time in 
the United States, Canada, Italy, and the United Kingdom. The authors also find a significant 



 

 

 

relationship between occupational differences among part-time and full-time employees and 
the gender wage gap. According to Frase and Gornick (2009), the working hour of male 
workers in the United States is almost the same compared with that of male workers in most 
western European countries, while the working hour of female employees in the United States 
is much longer than that of female employees in other advanced countries. The authors also 
assert that the decrease in the education levels is associated with a higher number of working 
hours. Furthermore, Adu Boahenand and Opoku (2021) pinpoint that an increase in the 
education level is correlated with a lower gender wage gap. A cross-national study by Todd 
(2001) indicates that an increase in education level is associated with a lower family gap in 
wages. 
 
Blau and Kahn (2017) also shed light on that the increase in union coverage is significantly 
correlated with a lower gender wage gap. According to Gornick (1999), the social-democratic 
countries (except Norway) have higher employment and earnings rates than liberal and 
conservative countries. The author also demonstrates that conservative countries have lower 
employment and earnings rates than social-democratic and liberal countries. Moreover, Blau 
and Kahn (2017) confirm that the noncognitive skills differ between males and females. They 
also point out that noncognitive skills have a statically significant impact on gender 
inequality. An experimental study by Blau and Kahn (2017) indicates that gender 
discrimination and prejudice still exist in the labor market. Furthermore, the empirical 
research conducted by Goraus and Tyrowicz (2014) suggests that the ongoing transformation 
and demographic change have no impact on the gender wage gap. 

3 Data 

We utilize data from the Luxembourg Income Research (LIS) for empirical analysis. 
Luxembourg Income Study (LIS) is an income database of microdata at the household and 
individual levels based on household surveysfrom numerous countries in the world. 
 
We selected five developed countries for cross-country analysis. They are the United States 
(US), United Kingdom (UK), Germany (DE), Ireland (IE), and Belgium (BE). Our study uses 
LIS datasets from Wave VI to Wave X (2004 to 2017), which allows us to analyze trends 
over time because they cover the period before, during, and after the great recession. 
 
Our research only focuses on prime-age people aged 25 to 54 to measure labor market 
outcomes across countries. We decompose employment by industry to identify male- and 
female-dominated industries common to the five countries. We define female-dominated 
industries as the industries in which the proportion of female engagement is higher than that 
of males. In contrast, we define male-dominated industries as the industries in which the 
percentage of female employment is lower than that of males. Table 2 in the appendix 
represents that the female-dominated industry shared by the five countries is "public," while 
the male-dominated industries shared by the five countries are "agricu," "mining," 
"construction," and "transp." 



 

 

 

The abbreviations for male- and female-dominated industries are: 
l agricu: agriculture, fishing, and forestry industries. 
l mining: mining, manufacturing, quarrying, and utility industries. 
l construction: construction industry. 
l transp: transport, communications, and storage industries. 
l public: public administration, social work, education, and health industries. 
 

INSERT TABLE 1 ABOUT HERE 
 
We used two LIS variables to measure the highest completed education levels. One is fully 
standardized based on the International Standard Classification of Education. The other is 
non-standardized that involves country-specific education level categories. Most of the 
country-specific categories were translated into the standardized form. We set the rest of the 
country-specific categories as missing. 
 
In this paper, the standardized highest completed education level categories contain: 
l low education level: less than upper secondary education. 
l medium education level: post-secondary non-tertiary education or upper secondary 

education. 
l high education level: tertiary education. 

4 Methods 

4.1 Descriptive Analysis 1 

 
Firstly, we assess the trend in the gender wage gap across countries from 2004 to 2017. 
 
The gender wage gap is calculated using the following equation: 
Gender	Wage	Gap = Median	Hourly	Wage	for	Male − Median	Hourly	Wage	for	Female 
 
The figure 1 displays that: 
• The gender wage gap decreased from 2004 to 2017 in Ireland. Nevertheless, the other 

four countries show an inverse result with Ireland. 
• The United States has the highest gender wage gap among the five countries from 2004 

to 2017. 
• Belgium has the lowest gender wage gap among the five countries from 2004 to 2017 

except 2015. In 2015, the gender wage gap was smaller in Ireland than in Belgium. 
 

INSERT FIGURE 1 ABOUT HERE 
 
Secondly, we study the trend in the gender employment gap across countries from 2004 to 
2017.  



 

 

 

The gender employment gap is estimated using the equation below: 
Gender	Employment	Gap = Male	Employment	Rate − Female	Employment	Rate 
 
The figure 2 represents the gender employment gap deducted from 2004 to 2017 in the United 
States, Germany, Ireland, and Belgium. In contrast, the United Kingdom shows the opposite 
result compared to the other four countries. 
 

INSERT FIGURE 2 ABOUT HERE 
 

4.2 Descriptive Analysis 2 

 
In this section, we measure gender wage inequality by the gender earnings ratio. We only 
focus on male- and female-dominated industries. 
 
Gender earnings ratio is estimated using the formula below: 
 

Gender	Earnings	Ratio	 = 	
					Median	Hourly	Wage	for	Female
	Median	Hourly	Wage	for	Male

 

 
Firstly, we calculate the gender earnings ratio by male- and female-dominated industries to 
examine gender wage inequality for each five countries.  
 
The figure 3 informs that: 
 
• For the United States, the “public” and “mining” industries showed higher gender wage 

inequality than the “agricu”, “transp”, and construction industries from 2004 to 2016. 
• For the United Kingdom, the “public” industry demonstrated higher gender wage 

inequality than the other four industries from 2004 to 2017 except for 2016. 
 

INSERT FIGURE 3 ABOUT HERE 
 
Secondly, we measure gender earnings ratio to analyze how gender wage inequality in the 
same industry varies across countries. 
 
Figure 4 presents that Belgium has lower or equal gender wage inequality in “mining” 
industry than the United States, United Kingdom, Germany, and Ireland from 2004 to 2017. 
Belgium also has lower or equal gender wage inequality in “public” industry than the United 
States, United Kingdom, Germany from 2004 to 2017. Nonetheless, the gender wage 
inequality in the “public” industry was lower in Ireland than in Belgium from 2013 to 2016. 
 

INSERT FIGURE 4 ABOUT HERE 
 



 

 

 

4.3 Descriptive Analysis 3 

In this section, we estimate the gender earnings ratio to investigate how gender wage 
inequality differs by educational level for each of the five countries.  
 
The figure 5 suggests that: 
 
As for the United States, United Kingdom, and Ireland, the high education level presents a 
lower or equal gender wage inequality than the medium and low education levels. In the 
United States, the result remained unchanged from 2004 to 2017 except in 2013. The result 
remained unchanged in the United Kingdom from 2004 to 2015. For Ireland, the finding 
remained unchanged in Ireland from 2004 to 2017. 
 
By contrast, for Germany, the medium education level shows a lower or equal gender wage 
inequality than the high and low education levels. Except for 2012 and 2015, the result 
remained unchanged from 2004 to 2016. Nevertheless, the results were not significant in 
Belgium from 2004 to 2017. 

INSERT FIGURE 5 ABOUT HERE 

4.4 Empirical Analysis 1  

The first two research questions are:  
• Do the wage premiums among male- and female- dominated industries affect the gender 

wage gap? 
• Is there a cross-country variation in the relationship between the education levels and the 

gender wage gap? 
 
We estimate the multivariate linear regression model separately for men and women in a 
country and run the following model for each country to identify the causality and cross-
country variation: 
 
Log_wage	!"#$ = Agricu# + Transp# +Mining# 	+ 	Constr# + Public# + Financial# 																		

+ Realestate# + EduMed# + EduHigh# +Married# + Child_Young#
+ Child_Old	# +	Age!"$ + Age_Square!"$ + Owner_Home# + ptime1#
+ ϵ!"#$ 

 
Where Log_wage	!"#$ is the natural log of hourly wages for s (men or women) in country c 
and year t; Agricu# is a dummy variable equal to 1 for the person who works in agriculture, 
fishing, and forestry industries; Transp# is a dummy variable equal to 1 if the person works in 
transport, communications, and storage industries; Mining# is a dummy variable equal to 1 for 
the person who works in mining, manufacturing, quarrying, and utility industries; Constr# is a 
dummy variable equal to 1 if the person works in the construction industry; Public# is a 
dummy variable equal to 1 for the person who works in public administration, social work, 
education, and health sectors; EduMed# is a dummy variable equal to 1 if the highest level of 



 

 

 

education that the person has completed is medium education; EduHigh# is a dummy variable 
equal to 1 if the highest level of education completed by the person is high education. 
 
As for the control variables in the model, Financial# is a dummy variable equal to 1 if the 
person works in the financial intermediation sector; Realestate# is a dummy variable equal to 
1 for the person who works in real estate, business activities, and renting sectors; Married# is 
a dummy variable equal to 1 for the person who is married; Child_Young# is a dummy 
variable equal to 1 for the person who has a child less than the age of 6; Child_Old	# is a 
dummy variable equal to 1 for the person who has a child between the age of 6 and 17; Age!"$ 
is the age of men or women in country c and year t; Age_Square!"$ is age-squared; 
Owner_Home# is a dummy variable equal to 1 if the person owns houses; ptime1# is a 
dummy variable equal to 1 for part-time employment. 

4.4.1 Empirical Results 1  

 
Tables 2 to 5 in the appendix represent that: 
 
"Agricu" Industry VS. "Public" Industry 
 
For the female workers in the United Kingdom and Belgium, the coefficient of the "public" 
industry is lower than that of the "agricu" industry, confirming that the wage premium in the 
"public" industry is lower than that of the "agricu" industry. However, for the female workers 
in the United States, Germany, and Ireland, the coefficient of the "public" industry is higher 
than that of the "agricu" industry, indicating that the wage premium in the "public" industry is 
higher than that of the "agricu" industry. As for the United Kingdom, the results were robust 
in 2006 and 2011. The results were statistically significant for Belgium in 2009, 2012, and 
2013. For the United States, the results were robust in 2005 and 2011. In Germany, the results 
were robust from 2004 to 2013 and in 2016. The results were statistically significant in 
Ireland in 2010 and 2016. 
 
As for the male workers in the United States, United Kingdom, Germany, and Ireland, the 
coefficient of the "public" industry is much higher than that of the "agricu" industry, showing 
that the wage premium in the "public" industry is higher than that of the "agricu" industry. 
For the United States, the results were statistically significant from 2004 to 2012 and from 
2014 to 2017. The results were robust for the United Kingdom in 2004, 2005, 2009, 2013, 
2015, and 2017. In Germany, the results were statistically significant from 2004 to 2007 and 
in 2011. As for Ireland, the results were robust in 2004 and 2009. The results were not robust 
in Belgium from 2004 to 2017. 
 
"Transp" Industry VS. "Public" Industry 
 
Concerning the female employees in the United States, United Kingdom, Germany, and 
Belgium, the coefficient of the "public" industry is lower than that of the "transp" industry, 



 

 

 

confirming that the wage premium in the "public" industry is lower than that of the "transp" 
industry. By contrast, for the female employees in Ireland, the coefficient of the "public" 
industry is higher than that of the "transp" industry, showing that the wage premium in the 
"public" industry is higher than that of the "transp" industry. For the United States and the 
United Kingdom, the results were robust from 2004 to 2017. The results for Germany were 
statistically significant from 2004 to 2015 except for 2006, 2009, 2010, and 2012. In Ireland, 
the results were robust from 2013 to 2015 and in 2004, 2008, 2011, and 2017. The results 
were statistically significant in Belgium from 2006 to 2013. 
 
About the male workers in the United States, United Kingdom, and Germany, the coefficient 
of the "public" industry is lower than that of the "transp" industry, confirming that the wage 
premium in the "public" industry is lower than that of the "transp" industry. Nevertheless, for 
the male workers in Ireland, the coefficient of the "public" industry is higher than that of the 
"transp" industry, indicating that the wage premium in the "public" industry is higher than 
that of the "transp" industry. The results were robust for the United States from 2004 to 2017. 
In the United Kingdom, the results were statistically significant from 2011 to 2017 and in 
2009. As for Germany, the results were robust from 2012 to 2017 except for 2013 and 2016. 
The results were robust for Ireland from 2006 to 2016 except for 2007, 2013, and 2015. 
However, the results were not robust in Belgium from 2004 to 2017. 
 
"Mining" Industry VS. "Public" Industry 
As for the female employees in the United States, United Kingdom, Germany, and Belgium, 
the coefficient of the "public" industry is lower than that of the "mining" industry, showing 
that the wage premium in the "public " industry is lower than that of the "mining" industry. 
By contrast, for the female employees in Ireland, the coefficient of the "public" industry is 
much higher than that of the "mining" industry, revealing that the wage premium in the 
"public" industry is higher than that of the "mining" industry. In the United States, the results 
were robust from 2004 to 2017. The results were statistically significant for the United 
Kingdom from 2006 to 2017 except for 2008 and 2010. As for Germany, the results were 
robust from 2004 to 2017 except for 2010. The results were robust for Belgium from 2006 to 
2010 and from 2012 to 2014.  
 
Regarding the male workers in the United States, Germany, and Belgium, the coefficient of 
the "public" industry is lower than that of the "mining" industry, attesting that the wage 
premium in the "public" industry is lower than that of the "mining" industry. In contrast, for 
the male workers in Ireland, the coefficient of the "public" industry is much higher than that 
of the "mining" industry, indicating that the wage premium in the "public" industry is higher 
than that of the "mining" industry. In the United States and Germany, the results were robust 
from 2004 to 2017. The results were statistically significant for Belgium from 2004 to 2017 
except for 2014 and 2016. In Ireland, the results were robust from 2004 to 2016 except for 
2013. However, the results were not robust in the United Kingdom from 2004 to 2017. 
 
 
 



 

 

 

Construction Industry VS. "Public" Industry 
For the female employees in the United States and the United Kingdom, the coefficient of the 
"public" industry is lower than that of the construction industry, indicating that the wage 
premium in the "public" industry is lower than that of the construction industry. On the 
contrary, for the female employees in Germany and Ireland, the coefficient of the "public" 
industry is higher than that of the construction industry, showing that the wage premium in 
the "public" industry is higher than that of the construction industry. The results were robust 
in the United States from 2004 to 2017 except for 2013. For the United Kingdom, the results 
were statistically significant from 2004 to 2017 except for 2011. The results were robust for 
Germany in 2010, 2012, 2013, and 2017. In Ireland, the results were statistically significant 
from 2006 to 2007 and from 2014 to 2015. In contrast, in Belgium, the results were not robust 
from 2004 to 2017. 
 
Concerning the male workers in the United States, the coefficient of the "public" industry is 
lower than that of the construction industry, revealing that the wage premium in the "public" 
industry is lower than that of the construction industry. Nevertheless, for the male workers in 
the United Kingdom, Germany, and Ireland, the coefficient of the "public" industry is higher 
than that of the construction industry, showing that the wage premium in the "public" industry 
is higher than that of the construction industry. As for the United States, the results were 
statistically significant from 2004 to2017 except for 2012 and 2013. The results were robust 
for the United Kingdom from 2004 to 2006 and from 2009 to 2014. The results were 
statistically significant in Germany in 2013, 2015, and 2017. For Ireland, the results were 
robust from 2004 to 2009 and from 2011 to 2016. Nonetheless, the results were not robust in 
Belgium from 2004 to 2017. 
 
As we mentioned in Section 3, the female-dominated industry is "public" while the male-
dominated industries are "agricu," "transp," "mining," and construction. 
 
The results reveal a significant correlation between the wage premiums in female- and male-
dominated industries and gender wage gap. 
 

INSERT TABLE 2 ABOUT HERE 
 

Education Levels and Gender Wage Gap 
 
Based on the coefficients of high and medium education levels in tables 2 to 6, we calculate 
the difference in the gender wage premium gap in education levels using the formulae below: 
 
Define: 

Gender	Wage	Premium	Gap	in	High	Education = 

Female	Wage	Premium	in	High	Education −Male	Wage	Premium	in	High	Education	(1) 

 
Gender	Wage	Premium	Gap	in	Medium	Education = 

Female	Wage	Premium	in	Medium	Education −Male	Wage	Premium	in	Medium	Education	(2) 



 

 

 

Difference	in	Gender	Wage	Premium	Gap	in	Education	Levels = 

Gender	Wage	Premium	Gap	in	High	Education − 	Gender	Wage	Premium	Gap	in	Medium	Education	(3) 

 
The figure 6 exhibits the trend of the difference in the gender wage premium gap between 
education levels in various countries. 
 

INSERT FIGURE 6 ABOUT HERE 
 
Based on the results from figure 6, we find a cross-national variation in the relationship 
between education levels and the gender wage gap. 
 
As for the United States, United Kingdom, and Ireland, the difference in gender wage 
premium gap in education levels are positive, indicating that an increase in education level, 
from medium to high, is correlated with a lower gender wage gap. For the United States, the 
results were robust from 2004 to 2017. In the United Kingdom, the results were robust from 
2004 to 2015 except for 2013. As for Ireland, the results were statistically significant from 
2004 to 2007 and in 2012. 
 
In contrast, for Germany, the difference in gender wage premium gap in education levels is 
negative, indicating that an increase in the education level, from medium to high, is correlated 
with a higher gender wage gap. The results were robust from 2004 to 2017 except for 2006 
and 2007. By contrast, there is no statistically significant link between the education levels 
and the gender wage gap in Belgium. 

4.5 Empirical Analysis 2 

The third research question is the impacts of education levels on the gender employment gap. 
 
First Step:  
We estimate the probit model separately for men and women in a country and run the 
following model for each country to assess the causality and cross-country variation: 
 

Emp	!"#$ = EduMed# + EduHigh# +Married# + Child_Young# + Child_Old	#
+	age!"$ + age_square!"$ + ϵ!"#$ 

 
Where Emp	!"#$ for s (men or women) in country c and year t is a dummy variable 
equal to 1 for the persons who are employed; EduMed# is a dummy variable equal to 
1 if the highest level of education completed by the person is medium education; 
EduHigh# is a dummy variable equal to 1 if the highest level of education that the 
person has completed is high education. 
 
As for the control variables in the model, Married# is a dummy variable equal to 1 if 
the person is married; Child_Young# is a dummy variable equal to 1 if the person has 
a child less than the age of 6; Child_Old	# is a dummy variable equal to 1 if the person 



 

 

 

has a child between the age of 6 and 17; age!"$ is the age of men or women in country 
c and year t; age_square!"$ is age-squared. 
 
 
Second Step:  
We then estimate the marginal effects and delta method standard errors in probit regression 
separately for men and women in a country. 

4.5.1 Empirical Result 2 

Based on the marginal effects of high and medium education levels in tables 6 to 8, we 
calculate the difference in gender employment gap in education levels by the following 
formulae: 
 
Gender Employment Premium Gap in High Education =  
Marginal Effect of Female High Education−Marginal Effect of Male High Education (1) 
 
Gender Employment Premium Gap in Medium Education = 
Marginal Effect of Female Medium Education−Marginal Effect of Male Medium Education (2) 
 
Difference in Gender Employment Premium Gap in Education Levels =  
Gender Employment Premium Gap in High Education−Gender Employment Premium Gap in 
Medium Education (3) 
 

The abbreviations in formulae 1 to 2 above are: 
l Marginal Effect of Female High Education： 

the marginal impact of one-unit changes in high education level on the probability of 
female employment. 

l Marginal Effect of Female Medium Education： 
the marginal impact of one-unit changes in medium education level on the probability of 
female employment. 

l Marginal Effect of Male High Education： 
the marginal impact of one-unit changes in high education level on the probability of 
male employment. 

l Marginal Effect of Male Medium Education： 
the marginal impact of one-unit changes in medium education level on the probability of 
male employment. 

 
The figure 6 manifests the changing trend of the difference in the gender employment 
premium gap between the education levels in five developed countries.  
 

INSERT FIGURE 7 ABOUT HERE 
Figure 6 confirms a cross-country variation in the impact of education levels on the gender 
employment gap. 



 

 

 

 
In the United States, United Kingdom, and Belgium, the difference in the employment 
premium gap in education levels is positive, indicating that an increase in the education level, 
from medium to high, is correlated with a lower gender employment gap. The results were 
robust from 2004 to 2017. 
 
On the contrary, for Ireland in 2008, the difference in the employment premium gap in 
education levels is negative, indicating that an increase in the education level, from medium 
to high, is correlated with a higher gender employment gap. In contrast, there is no 
statistically significant relationship between the education levels and the gender employment 
gap in Germany. 

5 Conclusions 

We used microdata from 2004 to 2017 in five developed countries to conduct cross-country 
studies on the effects of wage premiums in male- and female-dominated industries and 
education levels on gender inequality. 
 
First Conclusion 
We find a significant relationship between the wage premiums in female- and male-
dominated industries and gender wage gap. 
 
As we mentioned in Section 3, the female-dominated industry is "public" while the male-
dominated industries are "agricu," "transp," "mining," and construction. 
 
"Agricu" Industry VS. "Public" Industry 
For the female employees in the United Kingdom and Belgium, the wage premium in the 
"public" industry is lower than that of the "agricu" industry. However, for the female 
employees in the United States, Germany, and Ireland, the wage premium in the "public" 
industry is higher than that of the "agricu" industry. As for the male workers in the United 
States, United Kingdom, Germany, and Ireland, the wage premium in the "public" industry is 
higher than that of the "agricu" industry.  
 
"Transp" Industry VS. "Public" Industry 
Concerning the female employees in the United States, United Kingdom, Germany, and 
Belgium, the wage premium in the "public" industry is lower than that of the "transp" 
industry. In contrast, for the female employees in Ireland, the wage premium in the "public" 
industry is higher than that of the "transp" industry. For the male workers in the United States, 
United Kingdom, and Germany, the wage premium in the "public" industry is lower than that 
of the "transp" industry. Nevertheless, for the male workers in Ireland, the wage premium in 
the "public" industry is higher than that of the "transp" industry.  
 
 



 

 

 

"Mining" Industry VS. "Public" Industry 
As for the female employees in the United States, United Kingdom, Germany, and Belgium, 
the wage premium in the "public " industry is lower than that of the "mining" industry. By 
contrast, for the female employees in Ireland, the wage premium in the "public" industry is 
higher than that of the "mining" industry. Regarding the male workers in the United States, 
Germany, and Belgium, the wage premium in the "public" industry is lower than that of the 
"mining" industry. In contrast, for the male workers in Ireland, the wage premium in the 
"public" industry is higher than that of the "mining" industry.  
 
Construction Industry VS. "Public" Industry 
For the female employees in the United States and the United Kingdom, the wage premium in 
the "public" industry is lower than that of the construction industry. Nevertheless, for the 
female employees in Germany and Ireland, the wage premium in the "public" industry is 
higher than that of the construction industry. Concerning the male workers in the United 
States, the wage premium in the "public" industry is lower than that of the construction 
industry. Nevertheless, for the male workers in the United Kingdom, Germany, and Ireland, 
the wage premium in the "public" industry is higher than that of the construction industry.  
 
Second Conclusion 
We also find a cross-national variation in the relationship between education levels and the 
gender wage gap. As for the United States, United Kingdom, and Ireland, an increase in 
education level, from medium to high, is correlated with a lower gender wage gap. By 
contrast, an increase in education level, from medium to high, is correlated with a higher 
gender wage gap in Germany. In contrast, there is no statistically significant link between 
education levels and the gender wage gap in Belgium. 
 
Third Conclusion 
We discover that the relationship between education levels and the gender employment gap 
varies across countries. In the United States, United Kingdom, and Belgium, the increase in 
the education level, from medium to high, is correlated with a lower gender employment gap. 
In contrast, the rise in the education level, from medium to high, is correlated with a higher 
gender employment gap in Ireland in the 2008 financial crisis. On the contrary, there is no 
statistically significant correlation between the education levels and the gender employment 
gap in Germany. 
 
Suggestions for Public Sector Wage and Employment 
As for the United States, United Kingdom, and Germany, the governments can raise public 
sector wages while increasing public sector employment to reduce the gender wage gap, 
instead of cutting public sector wages and firing public sector employees. Some people argue 
that those cuts are necessary if the government faces a budget deficit. However, if the 
governments cut the employment and pay in the public sector, the quality of student education 
will decline (Greenstone and Looney, 2012). The budgets saved by those cuts are less than the 
reduction in children's future wages (Greenstone and Looney, 2012). 
 



 

 

 

The governments can formulate policies to prevent the cuts in wage and employment in the 
public sector and provide financial support to the local governments with fiscal deficits. 
 
Suggestions for Female Education  
For the United States, United Kingdom, Ireland, and Belgium, to reduce gender inequality, 
the government can provide more financial support for female students to pursue tertiary 
education. 
 
Future Research 
It remains to see if our research findings will be stable during and after the COVID-19 
pandemic. It is also not clear whether employment in female-dominated industries crowds out 
the employment in male-dominated industries. In addition, intra-industry wage differentials, 
occupational status, and immigration status may also affect gender inequality. We need to 
examine those issues in future research. 
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Appendices 

Figure 1. Gender Wage Gap in Five Countries from 2004 to 2017 

 
Notes: The sample includes only people aged 25 to 54; it contains all employed persons; 
Gender Wage Gap is defined in Section 4.1. 
Source: LIS 
 
Figure 2. Gender Employment Gap in Five Countries from 2004 to 2017 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Notes: The sample includes only people aged 25 to 54; it contains all employed persons; 
Gender Employment Gap is defined in Section 4.1. 
Source: LIS 
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Figure 3. Gender Earnings Ratio by Male- and Female-Dominated Industries in Five 
Countries from 2004 to 2017 

 
 
 
 
 
 
 
 
 
 
 
 

Notes: The sample includes only people aged 25 to 54; the sample contains all employed 
persons; for abbreviations see Section 3; we removed the "argicu" industry in Belgium 
because of the data limitations in 2010, 2016, and 2017; Gender Earnings Ratio is defined in 
Section 4.2. 
Source: LIS 
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Figure 4. Intra-Industry Gender Earnings Ratio in Five Countries from 2004 to 2017 

 
 
 
 
 
 
 
 
 
 
 
 

Notes: The sample includes only prime-age people aged 25 to 54; the sample contains all 
employed persons; for abbreviations see Section 3; we removed the "argicu" industry in 
Belgium because of the data limitations in 2010, 2016, and 2017; Gender Earnings Ratio is 
defined in Section 4.2. 
Source: LIS 
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Figure 5. Gender Earnings Ratio by Education Levels in Five Countries  
from 2004 to 2017 

 
 
 
 
 
 
 
 
 
 
 
 

Notes: The sample includes only people aged 25 to 54; the sample contains all employed 
persons; for abbreviations see Section 3; Gender Earnings Ratio is defined in Section 4.2. 
Source: LIS 
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Figure 6. The Difference in Gender Wage Premium Gap in Education Levels in Five 
Countries from 2004 to 2017 

  

Notes: The sample includes only people aged 25 to 54; it contains all employed persons; the 
difference in gender wage premium gap in education levels is defined in Section 4.4.1. 
Source: LIS 
 
Figure 7. The Difference in Gender Employment Premium Gap in Education Levels in 
Five Countries from 2004 to 2017 

  
Notes: The sample includes only people aged 25 to 54; it contains all employed persons; the 
difference in gender employment gap in education levels is defined in Section 4.5.1. 
Source: LIS 
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Table 1. Decompose Employment by Industry in Five Developed Countries (Average 
2004-2017) 

Notes: The sample includes only prime-age people aged 25 to 54; the table shows the average 
proportions of employees in various industries from 2004 to 2017; Wholes: wholesale, retail, 
repair, restaurants, and hotels industries; Finance: financial intermediation industry; 
RealEstate: real estate, business activities, and renting industries; Other: other industries; 
Agricu, Mining, Constr, Transp, and Public: abbreviations see Section 3; the countries are the 
United States, United Kingdom, Germany, Ireland, and Belgium.  
Source: LIS 
 
 
 
 
 
 
 
 
 
 
 



 

 

 

 
Table 2. Wage Regression Results for the United States from 2004 to 2017 
      Dependent Variable: log of hourly wages 

Notes: Standard errors in parentheses; * p<0.05, ** p<0.01, *** p<0.001; the sample includes 
only prime-age people aged 25 to 54; it also contains only people whose hourly wage is 
higher than zero; EduMed: medium education level; EduHigh: high education level; for 
abbreviations see Section 3. 
Source: LIS 
 
 
 
 
 
 
 
 
 



 

 

 

 
 
Table 3. Wage Regression Results for the United Kingdom from 2004 to 2017 
      Dependent Variable: log of hourly wages  

Notes: Standard errors in parentheses; * p<0.05, ** p<0.01, *** p<0.001; the sample includes 
only prime-age people aged 25 to 54; it also contains only people whose hourly wage is 
higher than zero; EduMed: medium education level; EduHigh: high education level; for 
abbreviations see Section 3. 
Source: LIS 
 
 
 
 
 
 
 
 



 

 

 

Table 4. Wage Regression Results for Germany from 2004 to 2017 
      Dependent Variable: log of hourly wages  

Notes: Standard errors in parentheses; * p<0.05, ** p<0.01, *** p<0.001; the sample includes 
only prime-age people aged 25 to 54; it also contains only people whose hourly wage is 
higher than zero; EduMed: medium education level; EduHigh: high education level; for 
abbreviations see Section 3. 
Source: LIS 
 
 
 
 
 
 
 
 
 
 
 



 

 

 

Table 5. Wage Regression Results for Ireland from 2004 to 2017 
      Dependent Variable: log of hourly wages  

Notes: Standard errors in parentheses; * p<0.05, ** p<0.01, *** p<0.001; the sample includes 
only prime-age people aged 25 to 54; it also contains only people whose hourly wage is 
higher than zero; EduMed: medium education level; EduHigh: high education level; for 
abbreviations see Section 3. 
Source: LIS 
 
 
 
 
 
 
 
 
 
 



 

 

 

Table 6. Wage Regression Results for Belgium from 2004 to 2017 
      Dependent Variable: log of hourly wages  

Notes: Standard errors in parentheses; * p<0.05, ** p<0.01, *** p<0.001; the sample includes 
only prime-age people aged 25 to 54; it also contains only people whose hourly wage is 
higher than zero; EduMed: medium education level; EduHigh: high education level; for 
abbreviations see Section 3; for the "argicu" industry in Belgium, there are data limitations in 
2010, 2016, and 2017. 
Source: LIS 
 
 
 
 
 
 
 
 
 
 



 

 

 

Table 7. Marginal Effects in Probit Model for the United States and the  
United Kingdom from 2004 to 2017 

Dependent Variable: employment (1 for employed & 0 for not employed) 

Notes: Standard errors in parentheses; * p<0.05, ** p<0.01, *** p<0.001; the sample includes 
only prime-age people aged 25 to 54; it also contains only people whose hourly wage is 
higher than zero; EduMed: medium education level; EduHigh: high education level.  
medium and high education levels: abbreviations see Section 3. 
Source: LIS 
 
 
 
 
 
 
 
 



 

 

 

Table 8. Marginal Effects in Probit Model for Ireland and Belgium from 2004 to 2017 
       Dependent Variable: employment (1 for employed & 0 for not employed) 

Notes: Standard errors in parentheses; * p<0.05, ** p<0.01, *** p<0.001; the sample includes 
only prime-age people aged 25 to 54; it also contains only people whose hourly wage is 
higher than zero; EduMed: medium education level; EduHigh: high education level; medium 
and high education levels: abbreviations See section 3. 
Source: LIS 
 
 
 
 
 
 



 

 

 

Table 9. Marginal Effects in Probit Model for Germany from 2004 to 2017 
Dependent Variable: employment (1 for employed & 0 for not employed) 

Notes: Standard errors in parentheses; * p<0.05, ** p<0.01, *** p<0.001; the sample includes 
only prime-age people aged 25 to 54; it also contains only people whose hourly wage is 
higher than zero; EduMed: medium education level; EduHigh: high education level; medium 
and high education levels: abbreviations see Section 3. 
Source: LIS 
 


