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Introduction 

The phenomenon of gender wage gaps has attracted both academic and political 

attention at global and national levels.  From an academic standpoint the 

phenomenon is of interest as it deals with the rationality of human financial 

behaviour, by both buyers and sellers of labour.  From a political standpoint the 

phenomenon is of interest as it may represent discrimination by those with 

economic control and hence undermine core social political values. 

The wage gap in Estonia ranks highest among the 27 countries of the European 

Union at 30%, almost double the EU average of 16.4% (European Commission 

2012).  This contrasts markedly with the position in neighbouring Latvia, which has 

a gender wage gap of only 13.8%.  The 16.1% difference in their gender wage gaps 

is particularly interesting when considering a few key facts: 

• these two Baltic nations have a common heritage, having only recently 

gained independence from the Soviet Union in 1991, 

• their unionisation density and collective bargaining coverage is almost 

identical, 

• their female employment rates differ by only 2%, and 

• Estonia’s economy has lower overall wage inequality. 

Considerable literature surrounds the gender wage gap phenomenon.  Estonia’s 

gender wage gap has previously been studied, but the wage gap for Latvia remains 

relatively unexplored. 

This paper is the first to compare the gender wage gaps in Estonia and Latvia, using 

synchronised data from the European Commission’s Structure of Earnings Survey.  

It provides possible explanations of the difference in gender wage gaps between 

countries and builds on the findings of previous work on Estonia, incorporating more 

recent data.  The paper uses regression methodology proposed by Juhn, Murphy 

and Pierce (1991) to investigate how much of the difference in the gender wage 

gaps can be explained by their respective wage structures or gender specific effects.  

It further uses the Blinder-Oaxaca decomposition to consider the extent of the 

gender pay gap in each country through various segments of the labour market, and 

the degree to which it is possible to explain the gender wage gaps by gender 

differences in labour market characteristics.  
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The main findings of this study are that gender specific effects account for 99% of 

the difference in gaps.  This is a combination of two separate factors; firstly, Latvian 

females have better employment characteristics relative to Latvian males and 

second, wage discrimination against Estonian females is a lot greater.        
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1. Preliminary Research 

This section review previous academic work in this area and considers the 

theoretical development, analytical methodology and the findings of certain relevant 

studies. 

1.1 Theoretical Development 

Differences between wage levels for males and females obviously raise the question 

of discrimination.  Previous studies have sought to understand the factors affecting 

wage levels and the variation between sexes (and also inter country variation), and 

have developed and researched various theories concerning this issue. 

Discrimination 

Early research focused on discrimination within the labour market, of which there 

are two main theoretical forms; taste discrimination and statistical discrimination. 

The theory of irrational taste discrimination was developed by Becker (1957) and 

this considered employers to derive relative disutility (prejudice driven) in the 

employment of females, thus rationalising a lower female wage level.  In a study of 

the US labour market, O’Neil (2003) discusses that taste discrimination against 

females is largely a thing of the past. 

The theory of statistical discrimination was developed by Phelps (1972) and this 

held that although employers are rational and non-prejudiced, their wage setting 

behaviour is based on stereotypes for particular employee groups (e.g. females).  

Statistical discrimination may occur against females of child bearing age, if their 

employers anticipate they will leave the workforce to raise children.  Evidence of this 

was found by Wolff et al., (2008) in a private French enterprise.  However, when 

considering the cost of investment in human capital it is perhaps not surprising that 

employers may consider the potential return that they are likely to achieve on that 

investment. 

 

Human Capital 

Perhaps the most important realization, however, has been that labour is not 

homogeneous and has quality variations.  The quality variation is the basis of 

Becker’s (1985) human capital theory, where human capital consists of personal 

qualities in the form of education, training and employment experience, and is 
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rationally responsible for wage differences.  Furthermore, the theory suggests that 

females invest less in their human capital and accordingly are paid less.  The 

education levels of males and females have largely equalised throughout OECD 

countries over the last 50 years.  However, due to natural rigidities, females leave 

the labour force to raise children, forfeiting valuable employment experience 

(human capital) which, as Budig and England (2001, p.204) suggest, results in a 

‘wage penalty for motherhood’.  

 

Wage Structure 

The second realization was that markets are not homogeneous or perfect and that 

they are subject to sector and occupational segregation.  This concerns the 

concentration of females into particular occupations and sectors, which results in a 

gender wage gap (although this may be economically rational from a supply impact 

perspective).  Ginther and Juhn (2001) attribute a lot of the decreasing pay gaps 

across OECDs to industry led demand shifts that enable females to switch out of 

‘pink collar’ jobs into better paid, ‘white collar’ jobs.  Equally, trade unions 

deliberately act to alter the operation of the labour market by inflating the cost of 

labour and reducing its cost variation.  Finally, it has also been recognized that the 

dispersion of wages (the range of earnings) also acts to magnify any male/female 

differences.  A greater wage dispersion has generally been correlated with a higher 

gender wage gap and international differences in overall wage dispersions are 

typically found to play a key role in explaining the gender wage gap variation (Blau 

and Kahn 1996).  These factors combined are commonly referred to as ‘wage 

structure’. 

1.2 Analytical Methodology 

Gender wage gaps are commonly analysed using the Blinder-Oaxaca decomposition 

(1973).  This method decomposes the gender wage gap into a part that can be 

“explained” (by certain characteristics – ‘variables’), and a residual component 

which can’t be explained (which is often interpreted as discrimination).     

The Blinder-Oaxaca decomposition is criticised as a measure of discrimination due to 

its vulnerability to both “omitted variable bias” and “endogeneity bias”.  

Omitted variable bias arises if the model used has omitted a key variable.  In wage 

studies, this is known to be a problem, as wage is often related to unobservable 
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individual characteristics, such as motivation and ability.  The inability to measure 

these variables can incorrectly lead to an over-estimate of employer discrimination. 

In contrast, if any of the factors controlled for in the estimated model, such as 

occupation, are not independent but are dependent on the sex of the individual and 

themselves constitute discrimination, then actual discrimination will be 

underestimated.  This is referred to as endogeneity bias.   

A modification of the Blinder-Oaxaca decomposition is the Juhn-Murphy-Pierce 

(‘JMP’) decomposition (1991) which has been pioneered by Blau and Kahn (1992, 

1995, 1996, 1997) in cross-country wage studies.  Its popularity comes from the 

ability to extract the effect of overall income inequality on the gender wage gap, and 

decompose the gap into wage structure effects and effects specific to gender 

(gender differences in wage level and gender differences in employment 

characteristics).   

However, the JMP has been criticised, as societal differences in the value attached to 

employment characteristics undermine the usefulness of a universal decomposition. 

Rubery (1991) argues that wage structures between countries differ along three 

dimensions, being; the distribution of differentials between jobs, the pay hierarchy 

across jobs and the principles of wage determination. Grimshaw and Rubery (2002) 

conclude that the JMP decomposition captures only the first of these dimensions.  

Yun (2007) also urges a note of caution on the use of the JMP decomposition as it 

relies on strong assumptions in its methodology1 which, he argues, are difficult to 

verify.   

1.3 Contribution to the theory 

Anspal and Rõõm (2010) investigated the large gender wage gap in Estonia using 

the Blinder-Oaxaca decomposition to model an extensive list of individual labour 

market characteristics from the Estonian labour force survey (for the years 2002-

2008).  They found that females participating in employment in Estonia were more 

highly educated than males and thus human capital in the form of education could 

not explain the gender wage gap.  However, they did find that females in Estonia 

with children earned on average 1.2% less (per child) than females without 

children, but the difference for males was not statistically significant.  They also 

                                                
1	Firstly,	due	to	its	empirical	construction,	it	is	difficult	to	verify	that	all	the	coefficients	used	in	the	
decomposition	are	unbiased.	The	second	assumption	concerns	discrimination	being	stable	over	
time;	however,	this	is	not	relevant	to	this	static	analysis.	
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found that the concentration of males and females into different occupations and 

sectors accounted for 10% and 11% of the gender wage gap respectively.  Of the 

overall gender wage gap, 85% remained unexplained, which suggests a large 

amount of discrimination is occurring in the Estonian labour market.  However, a 

note of caution must be taken regarding the validity of these estimates due to the 

previously mentioned problems of methodological bias.  

A cross country analysis was conducted by Kidd and Shannon (1996) to test 

whether wage gaps prevail due to gender specific effects or wage structure effects.  

They used national wage data to compare Australia and Canada.  These two 

commonwealth countries inherited their political and legal systems from the United 

Kingdom; however, Australia has much stronger unionisation than Canada.  They 

used the JMP decomposition to model the wage gaps against four explanatory 

variables; education, experience, occupation and industry.  They found that the 

observed inter-country differences in human capital (education and experience) do 

not explain the difference between Australia and Canada’s gender wage gaps.  The 

respective levels of overall income inequality caused some of the gender wage 

difference however they found the majority of the difference to be explained by the 

difference in remuneration between males and females in each country 

(discrimination).  

Blau and Kahn (2000) undertook a time based study of the US, considering the 

historic reduction of the gender wage gap and the stagnation of this reduction in the 

1990s.  Also using national pay data, they compared the 1988 US gender wage gap 

to seven other OECD countries using the same model as Kidd and Shannon (1996) 

but additionally considering race and unionisation as explanatory variables.  They 

found human capital to explain some of the difference between the US and 

Germany, Switzerland and Sweden.  The wage structure almost completely 

explained the difference in gender wage gaps between the US and Australia.  They 

also found the relative standing of males and females to be mainly responsible for 

the difference in the case of Germany and Switzerland.   
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2. Data  

This study uses earnings data from the European Commission’s Structure of 

Earnings Survey (which is conducted every 4 years in all European Union countries) 

for the years 2002-2010.  Consequently, this study represents the most up to date 

findings on both Estonia and Latvia’s gender wage gaps.  

The Structure of Earnings Survey is a large enterprise based sample survey of the 

working population and contains earnings data on 21% and 27% of the Estonian 

and Latvian working populations respectively (for 2010 data), and should provide 

relatively consistent data between the two countries. 

Previous studies have detected that there can be differences in nature of working 

and non-working members of each sex (an employment “selection bias”) and certain 

correction measures have been developed to investigate and correct for any such 

bias.  A Heckman Correction is commonly used to correct for selection bias, by 

modelling and analysing the expected wage of non working people.  Olivetti and 

Petrongolo (2006) found that half of an observed correlation between wage gaps 

and employment gaps across the US and several EU countries could be explained by 

correcting for employment selection bias.   

The data used for this study does not enable any such correction as there is no data 

for non-working people.  The female employment rates in Latvia and Estonia are 

high at 59% and 60.8% (Eurostat 2010) respectively of working age females, and 

so the extent of any employment “selection bias” should be limited.  However, this 

issue should be remembered when comparing the gender wage gaps within and 

across countries.  When analysing the data, it was also found that although the 

survey size was large, the proportion of males and females was not representative 

of the working population and from this it may be concluded that the survey was not 

undertaken using sampling stratification for gender, which could itself contribute to 

bias. 

2.1 Modelling 

The methodology compares the gender gap in the logarithm of hourly wages across 

Estonia and Latvia.  The Structure of Earnings data is adjusted for purchasing power 

standard to reflect differences in national price levels, allowing meaningful volume 

comparisons between countries.  The logarithmic comparison allows the regression 

errors to be distributed more closely to a normal distribution as seen in figure 1, and 

this is preferable when estimating with OLS, which assumes normality of the error 

terms. 
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Figure 1: Distribution of the regression errors of the wage (left) and the logarithm of 
the wage (right). 

Source: Structure of Earnings Survey 2010 

The mean log wage difference between males and females in Estonia is 0.269 and 

the mean log wage difference between sexes in Latvia is 0.09.  In percentage terms, 

females earn 27% less in Estonia but only 9% less in Latvia. 

This paper uses OLS based estimation on Mincer style equations.  The explanatory 

variables considered are those believed to impact wages.  Using a dummy variable 

signifying sex, the regression relates the logarithm of average gross hourly earnings 

to the explanatory variables (age, education level, contracted hours - full/part time, 

tenure - employment duration, firm size, form of ownership, occupation, sector, 

contract type, collective wage agreement).  

The ‘adjusted R-Squared’ metric indicates the ‘goodness of fit’ of the regression 

model with a value of 100% indicating a perfect fit.  Fields that attempt to model 

human behaviour, which is not perfectly predictable, might expect to have R-

squared values below 50%.   

Figure 2 shows the adjusted R-Squared values from an OLS regression of the full 

fitted model, and illustrates that the model is a better fit for Estonia.  The Estonian 

estimates may therefore be regarded as more reliable.  

Figure 2 

Sex /Country Estonia  Latvia 

Males 40% 30% 

Females 50% 37% 

Source: Structure of Earnings Survey 2010 
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Despite the low model fit, the majority of regression estimates are significant at the 

99% confidence interval, meaning they are 99% likely to be true.  

The regression analysis has been performed on two separate models; a human 

capital model of age and education, and a full model including the additional control 

variables. 

The reason for doing so is that differences in human capital are the simplest 

explanation for wage differentials, so it is useful to analyse how much of the gender 

wage gap is explained whilst minimising the potential for endogeneity bias (by 

restricting the variables included in the regression).  In particular, both occupation 

and sector add to the explanatory power of the model, however these variables may 

be correlated with the gender variable (i.e. men selected into managerial positions 

for being male) and thus may distort the estimation of discrimination.   

Age was taken as a proxy for the level of potential labour market experience due to 

the absence of an absolute measure of experience in the data set.  A Mincer 

equation would add an age squared term to capture the non-linear diminishing 

returns to experience with respect to the wage, as illustrated in figure 3.  

Figure 3 

 

 

 

 

 

 

 

 

The data, however, is grouped in age ranges; 14-19, 20-29, 30-39, 40-49, 50-59, 

60+, and consequently should capture the quadratic nature of the experience 

profile.  However, the absence of an absolute measure of experience restricts the 

accuracy of our estimates; the age variable is likely to over estimate the level of 

female experience in particular, as females are more likely to take career breaks, 

which must be considered when interpreting results. 
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Education level is measured with the international standard classification of 

education (ISCED 97) and is split into distinct categories being; pre-primary and 

primary education, lower secondary education, upper and post-secondary education, 

tertiary education with occupation orientation (first stage), tertiary education with 

academic orientation (first stage) and second stage tertiary education.  When 

comparing education levels however, it must be remembered that the quality of 

education can differ both within and between countries which may reduce 

estimation accuracy.   

Additionally, the employment characteristics; hours worked, tenure and type of 

employment contract, are considered to impact the wage.  Weekly working time will 

rationally affect the absolute wage earned and job tenure is expected to be 

positively correlated with the wage.  The type of employment contract (which is 

classified into permanent, temporary and apprentice) is also likely to affect the 

degree of remuneration.  Silva and Turrini (2015) found that permanent workers 

earn more after controlling for job characteristics across EU countries. 

Firm-related variables also affect the wage setting function.  The size of the firm is 

classified by ‘number of employees'.  Estonia uses the categories; 1- 49 or 50+ 

employees, whereas Latvia provides a more detailed classification of 1-49, 50-249 

or 250+, which enables a more detailed description of the effect of firm size on 

wage.  The ownership of firms (private/public) is also likely to have an impact as 

there is generally more structure to wage setting in the public sector.  Furthermore, 

sector and occupation influence wages through employee skill level.  The sectors are 

classified according to the NACE Rev.2 coding2.  The occupations have been 

provided using the International standard classification of occupations (ISCO-08) 

and have been grouped into 9 categories; managers, professionals, technicians and 

associate professionals, clerical support, service and sales, skilled agricultural, 

forestry and fishery, craft and trade, plant and machine operators and elementary 

occupations (e.g. cleaners).  The presence of collective wage agreements (which are 

categorised into national level, industry level, regional-industry level, enterprise 

level, local unit level, any other agreement and none) is also relevant.   

 

 

 

                                                
2	See	Appendix	3	for	full	variable	list		
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2.2 Empirical Specification 

The methodology outlined below follows that commonly used in the individual and 

cross-country gender wage gap studies.  These methods make it possible to 

decompose the gaps both within and between countries. 

The methods used are based on regression analysis, which enables the 

simultaneous assessment of the correlation of several explanatory variables with 

wages. 

Ordinary least squares estimation will be used to obtain the best linear unbiased 

estimators of the regression coefficients, demonstrating the percentage change in 

wage for a unitary change in an applicable variable. 

A Mincer style equation will be used like the one below.  Wages are estimated 

separately for individuals i of the different groups g (males and females):  

(1) Log Wgi = βgXgi + Ugi 

where: LogWm equals the log monthly earnings of the male, 

βg is a vector regression coefficients 

Xm is a vector of explanatory variables 

Uig is the residual term containing everything that has not been controlled 

for. 

The individual country gender wage gaps have been decomposed with the Blinder-

Oaxaca Decomposition using the following estimates. 

The difference in mean wages can then be reduced to the twofold Blinder-Oaxaca 

decomposition: 

(2) m - f = ( m - f) m + ( m - f) f 

where:  denotes mean log wages 

 represents mean control characteristics of the relative group 

 the estimated regression coefficient 

The first term represents the effect of observed employment characteristics or the 

explained component.  The explained component represents the extent by which 

female wages would change if females had the same characteristics as males.  The 

second term contains everything that cannot be observed and remains unexplained.  

The unexplained component represents the extent by which female wages would 
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change if the male pay level were applied to the average female characteristics.  

The benefit of this decomposition is its ability to analyse how much of the gender 

wage gap can be explained by explanatory factors. 

While the Blinder-Oaxaca decomposition was developed for cross section wage 

models, the JMP extension will be useful in the cross-country comparison.  It 

extends the Blinder-Oaxaca approach by decomposing the wage gap not only at the 

mean but over the whole wage distribution, thereby accounting for the residual 

(unexplained) wage dispersion. 

The JMP decomposes the residual term as shown: 

(3)  WmE = XmEBE + σEθmE 

where: WmE is the mean log of male wage 

θmE is the standardised residual (with mean 0 and variance 1 for each 

country) 

σE is the country’s standard deviation of wage. 

The standard deviation of wage is considered as the level of within group wage 

inequality.  

The male-female log wage gap is then: 

(4) DE ≡WmE - WfE = ∆XEβE + σE∆θE 

where: D represents the difference between mean wage in the relative country 

∆ prefix signifies the average difference between males and females for the 

variable immediately following. 

The gender wage gaps are then decomposed into the JMP decomposition: 

(5) DE – DL = (∆XE - ∆XL) βL + ∆XE(βE - βL) + (∆θE - ∆θL) σL + ∆θE(σE - σL) 

The advantage of this approach is that it enables the identification of four sources of 

the cross country wage gap: 

• the contribution of inter-country differences in observed employment 

characteristics,  

• the inter-country difference in pay level to these observed employment 

characteristics, 

• the difference between countries in gender wage discrimination, and 

• the difference in overall wage inequality in each country. 



	 15	

The first and third terms of the JMP decomposition represent the impact of gender 

specific factors whilst the second and fourth terms are the effects of the wage 

structure.   

The first and second terms are labelled the ‘predicted gap’ and the third and fourth 

terms are labelled the ‘residual gap’, which are similar to the observed and 

unobserved components respectively as derived by the Blinder-Oaxaca 

decomposition. 

The main usefulness of using the JMP decomposition is to investigate the effect of 

overall wage inequality in cross-country analysis.  Furthermore, the JMP can 

perform a threefold decomposition (like the threefold Blinder-Oaxaca3 ) over the 

whole wage distribution, enabling quantile regression analysis.  It will be useful to 

analyse the wage at different percentiles of the distribution to test for the existence 

of so called ‘sticky floors’ and ‘glass ceiling’ effects in each country.  

                                                
3	See	appendix	2	for	methodology	
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3. Results 

In this section, the results obtained using the JMP decomposition are considered first 

to examine the overall difference in gender specific effects and effects of the wage 

structure between the two countries.  Following this, the results obtained using the 

Blinder-Oaxaca decomposition will be considered to examine the contribution of 

individual factors to the gender wage gap. 

3.1 JMP Decomposition  

Figure 4: The JMP decomposition results  

 Estonia Latvia Country 
Difference 

% of the 
Difference 

Predicted Gap -0.6% -11.1% 10.5% 58% 
Residual Gap 27.5% 20.0% 7.5% 42% 

Total Difference 26.9% 8.9% 18% 100% 
   

Gender differences in observed employment 
characteristics 

6.5% 36% 

Wage level differences for observed employment 
characteristics 

4.0% 22% 

Total Predicted Gap 10.5% 58% 
Gender wage discrimination 11.4% 63% 
Income Inequality (Spread of Earnings) -3.9% -21% 

Total Residual Gap 7.5% 42% 
   

Gender Specific Effects 6.5% 11.4% 17.9% 99% 
Wage Structure Effects 4.0% -3.9% 0.1% 1% 

Total Difference 18.0% 100% 

The results of the JMP decomposition suggest that of the 18% difference in the 

gender wage gaps of Estonia and Latvia, 99% can be attributed to the impact of 

gender specific effects, whereas only 1% can be attributed to the impact of their 

wage structures.  This suggests that in overall terms the impact of their wage 

structures is neutral.  

The gender differences in observed employment characteristics between countries 

account for 36% of the total cross-country difference.  The predicted gap in each 

country is negative (-0.6%, -11.1%), indicating that based on the measured 

variables, the quality of female labour is higher than that of males.   The negative 

predicted gap of the JMP decomposition indicates that the gender wage gap in both 

countries should be higher.  The magnitude of this for Latvia suggests that there is 

actually greater discrimination against females than is reflected in the overall 

gender wage gap.  The results also indicate that an additional 22% of the difference 
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between the countries can be accounted for by the fact that Estonia pay more for 

labour (of the same quality) than Latvia. 

The wage discrimination difference of 11.4% suggests there is a greater degree of 

female discrimination in Estonia.  This higher degree of discrimination accounts for 

63% of the overall difference in the total inter-country difference. 

The JMP decomposition attributes -21% of the total difference in the inter-country 

gender wage gaps to the greater wage dispersion in Latvia.  This result is reinforced 

by Latvia’s relatively higher gini index (36 compared to 32.7 for Estonia – World 

Bank 2011) because a higher gini index represents higher income inequality.  

The evidence therefore suggests that respective wage structures play a minor role 

in explaining Estonia’s larger wage difference. 

The difference is better explained by: 

• the higher labour quality of Latvian females relative to those of Latvian men, 

and 

• the greater degree of wage discrimination against females in Estonia. 
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3.2 Blinder-Oaxaca decomposition –The Contribution of individual 
Country Elements 

Figure 5: Table shows the wage gap and contributory causes using a simple human 
capital model (as a percentage of the gap for that country) 

 
Earnings Estonia 

(€ per hour) 
Latvia 
(€ per 
hour) 

Difference 
(€ per hour) 

    
Males € 5.7 € 4.3 € 1.4 
Females € 4.2 € 3.7 € 0.5 
Wage gap (€ p/hr) € 1.5 € 0.6 € 0.9 
Wage gap % male 

earnings 
26% 14% 12% 

    
Contributory Component Estonia Latvia Difference 

Age 5% 3% 2% 
Education -19% -91% 72% 

Total Explained -14% -88% 74% 
Unexplained (potential 
discrimination) 

114% 188% -74% 

Total (of gender wage gap) 100% 100%  

The above results of a Blinder-Oaxaca decomposition show that the contribution of 

human capital factors is actually negative, which indicates that the underlying 

degree of discrimination is actually greater than the total difference would suggest. 

Figures 6 and 7 illustrate this graphically.  

 
Figure 6      Figure 7 
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These results imply that the quality of female labour is higher in both countries.  

Although males have higher levels of experience; this is outweighed by the higher 

female educational level (this difference is largest in Latvia).  The regression model 

implies that allowing solely for human capital; females would be expected to be paid 

4% and 8% more in Estonia and Latvia.  

 

Figure 8: Table showing the wage gap and contributory causes using the full 
model (as a percentage of the total for that country) 

Earnings 

Estonia 
(Euros per 

hour) 

Latvia 
(Euros per 

hour) 

Difference 
(Euros per 

Hour) 
Males € 5.7 € 4.3 € 1.4 
Females € 4.2 € 3.7 € 0.5 
Wage gap (euros p/hr) € 1.5 € 0.6 € 0.9 

Wage gap % male Earnings 26% 14% 12% 

    
Contributory Component Estonia Latvia Difference 
Age 4.0% 5.0% -1.0% 
Education -7.0% -43.0% 36.0% 
Contract 0.3% 1.0% -0.7% 
Hours Worked 6.0% 5.0% 1.0% 
Tenure -3.0% -18.0% 15.0% 
Occupation 11.0% -35.0% 46.0% 
Sector 16.0% 42.0% -26.0% 
Collective Agreement 0.2% -6.0% 6.2% 
Ownership 2.0% -7.0% 9.0% 
Firm Size -4.0% -12.0% 8.0% 
Total Explained 25.5% -68.0% 93.5% 
Unexplained (potential 
discrimination) 74.5% 168% -93% 
Total (of gender wage gap) 100% 100%  

 

The Blinder-Oaxaca decomposition results show that the full model explains roughly 

26% of the Estonian gender wage gap; however, the Latvian gender wage gap 

remains unexplained.  This is represented graphically by figures 9 and 10.  

Under this model, Estonian males have an overall advantage in their labour market; 

however, Latvian males have an overall disadvantage in their labour market.  

Allowing solely for the explanatory factors estimated in the full model, females 

would be expected to earn 7% less in Estonia and 6% more in Latvia. 
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Figure 9      Figure 10 

 

 

 

 

 

 

 

 

 

 

 

The results suggest that even when modelling the full list of variables, the 

underlying degree of discrimination in Latvia is greater than would actually be 

perceived from the overall gender wage gap.  This is consistent with the results 

from the JMP decomposition.  

 

Horizontal and Vertical Segregation 

A share of the gender wage gap arises from the concentration of males and females 

into different economic sectors (i.e. construction and health) and across occupations 

(i.e. managers and clerks).  The concentration of males and females into different 

sectors is referred to as horizontal segregation and the concentration of males and 

females into different occupations is referred to as vertical segregation.  The Karmel 

and MacLachlan index (1988), which varies from 0% to 50%, is interpreted as the 

share of the employed population that would need to change occupation or sector to 

make the distribution of genders equal.  According to this index, Estonia ranks the 

most highly segregated for both of these categories and Latvia ranks 4th and 5th 

highest respectively, as illustrated by figures 11 and 12. 
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Figure 11 

Source: Karmel and Maclachlan(1988), Country Key: See Appendix 6 
 

Figure 12 

Source: Karmel and Maclachlan (1988), Country Key: See Appendix 6 
 

Regression results indicate that sector concentration accounts for 16% and 42% of 

the overall gender wage gaps in Estonia and Latvia respectively.  The percentage 

explained by sector has increased over the period 2002-2010 as shown in figure 13, 

which suggests increasing segregation over time.  

Figure 13 

 

 

The concentration of females into different sectors within each country is illustrated 

by figure 14.  Females are most highly concentrated in the service sector, financial 

and insurance activities.  Males are particularly concentrated in the construction 

sector and also in manufacturing.  The results indicate that females would be 
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earning higher wages in both countries if there was an equal distribution of the 

sexes across all sectors.  In addition, it appears that discrimination is occurring and 

that males are more highly paid (in manufacturing, retail, IT and finance and 

Estonian males are also more highly paid in the construction sector).  

 
Figure 14 

 
   
 
 
 
 
 
 
 
 
 
 
 
 
  

Source: Structure of Earnings Survey 2010, Author’s Own Calculations 
 

The high degree of horizontal segregation within each country could be explained by 

the high employment rate of females and the large size of the service sector, in 

which females predominate.  In 2009, the female labour market participation rates 

of Estonia and Latvia were 60.8% and 59% respectively (Eurostat 2010), which is 

significantly higher than the European average of 58.2%. The service sector 

accounted for 67.9% of Estonian GDP and 73.4% of Latvian GDP in 2015 (CIA World 

Factbook 2015).  This may be due to the return of females to work after having 

families, which consequently increases the demand for social, educational and child 

care.  The female Estonian service sector concentration of 78% compared to 70% in 

Latvia may explain some of the larger gender wage gap in Estonia.   

Occupation explains 11% of the Estonian gender wage gap.  This indicates that in 

Estonia, females are concentrated in occupations that are generally lower paid.  

However, occupational segregation does not explain any of the Latvian gender wage 

gap.    
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Figure 15 

 

Source: Structure of Earnings Survey 2010, Author’s Own Calculations 
 

Figure 15 illustrates the concentration of females across occupations in each 

country.  Females are highly concentrated in, generally, low paid occupations such 

as service and sales workers and clerk roles whereas males have a higher 

concentration in managerial positions, craft occupations and plant and machine 

operating roles.  The model suggests that the quality of female labour should justify 

an increase in their earnings by occupation as follows. 

 
Figure 16 

Change in Female Wages by Occupation (%) 
 Estonia Latvia 
Managers 4.4%*** 0.8%*** 
Service and Sales Workers 3%*** 1.2%*** 

Elementary Occupations 1%*** 0.9%*** 

 
 

Glass Ceilings and Sticky Floors 
 

Vertical gender segregation is generally characterised by two discriminatory 

employment patterns; the so called sticky floors and glass ceilings effects. The 

sticky floor effect denotes an employment pattern which restricts a certain group of 

workers to lower job levels.  The glass ceiling effect refers to artificial discriminatory 

barriers which block the advancement of females into senior positions.  The data 

indicates that females may be experiencing ‘sticky floors’ in each country, with a 

high percentage of females in “pink collar” jobs such as clerical and service roles.  

The concentration of females across occupations would also suggest a ‘glass ceiling’ 

effect in Estonia, with 63% of managers being male.  The percentage of male and 
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female managers in Latvia is roughly equal.  Figure 17, provides a breakdown of the 

managerial roles in each country and also shows a glass ceiling effect in Latvia.  

Females have a low concentration in senior positions (chief executives, senior 

officials and legislators), with females making up only 34% and 29% of such 

positions respectively.  It can be inferred that in both countries there is a gender 

bias towards males in senior positions. 

 
Figure 12 

 
 
 
 

 
 

Source: Structure of Earnings Survey 2010, Author’s Own Calculations 
 
 

 

A manifestation of the glass ceiling can be seen from the difference between the 

wages of highly-paid females and highly-paid males (a gender wage gap in the 

upper part of the wage distribution).  Quantile regression analysis using the JMP 

decomposition reveals the gender wage gaps at the different percentiles of the wage 

distribution, as illustrated in figure 18.  

 
Figure 18 
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In both countries the gender wage gap is significantly higher amongst the highest 

earners, clearly indicating the presence of glass ceilings.   However, the regression 

suggests that the quality of male labour is greater at the 95th percentile, and when 

taking this into account, the extent of ‘discrimination’ decreases.  The reason for 

this might be that the people at the higher end of the wage distribution are likely to 

be more educated and may be more aware of the changing attitudes across 

developed countries that are pushing for greater equality.  It is also possible that 

the work which commands the wages at the top end of the wage distribution 

requires the most effort and skill and therefore merit is recognised and rewarded 

more fairly.    

The results for Estonia show that gender wage discrimination is greatest at the 25th 

percentile.  The explanation for this might be that social attitudes among the less 

educated and lower wage earners might still be much more gender biased.   

The results for Latvia show that gender wage discrimination remains the same 

throughout the quantiles of the wage distribution at 21%.  However, the gender 

wage gap at the 25th percentile is only 1.5%, which means that that the quality of 

female labour must be far superior to that of males.  It could be inferred that 

females are over-qualified for their roles (relative to males in the same 

occupations), which would confirm the existence of sticky floors in Latvia.     

 

Experience  

As the literature suggests, the differences in employment experience between males 

and females influence the gender wage gap, as females are more likely to take time 

out of work due to family commitments.   When estimating with the human capital 

model, differences in experience explain 5% and 3% of the Estonian and Latvian 

gender wage gap respectively.  When estimating the full model, the explanatory 

power of experience is reduced in Estonia to 4% but increased to 5% in Latvia.  The 

results show that females have less employment experience than males and thus 

command lower wages, which is consistent with the theory of human capital.   As 

age has been used as a proxy for potential employment experience, the measure is 

likely to over state the length of female experience.  We might therefore expect the 

size of the gap which is explained by the differences in employment experience to 

be larger than the age proxy suggests.  
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Figure 19 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Structure of Earnings Survey 2010, Author’s Own Calculations 
 

 

Figure 19 illustrates the different gender wage gaps among the different ages for 

each country.  Evidence from the data shows that wage differences are relatively 

low before the age of 30 then peak in the 30-39 age range and remain high 

thereafter. This is consistent with findings by Erosa et al (2005) for the US market, 

who found that the gender wage gap doubles between the ages 20-40, as at this 

age, females are most likely to leave the labour force to start families.  Figure 20 

illustrates the greatest degree of female wage discrimination found by the Blinder-

Oaxaca decomposition.  

 
Figure 20 

% Change in the female wage with the male pay level 
 Estonia Latvia 
Human Capital Model   
Aged 30 - 39 2.3%*** 1.5%*** 
Aged 40 - 49 1.6%*** 0.9%*** 

 
Full Model   
Aged 30-39 1.9%*** 1.2%*** 

Aged 40-49 1.2%*** 0.4%** 

 
 

It might be inferred that statistical discrimination, as found by Wolff et al., (2008) 

may be occurring against females of child bearing age, if in the anticipation of them 

leaving the workforce, employers avoid giving them promotional opportunities. 
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Another explanation is that some of the females in the sample may have returned to 

the workforce after a family orientated career break and missed out on promotions 

in that time.  This would result in females consistently being a step behind their 

male counterparts, resulting in a ‘wage penalty for motherhood’, as suggested in the 

literature (Budig and England, 2001, p.204).  The greater degree of female wage 

discrimination explains some of the larger overall gender wage gap in Estonia.  

It is noteworthy that the absence of a variable describing the length and timing of 

career breaks restricts the analysis and thus these conclusions can only be justified 

by theory.  Studies on this topic have shown that breaks early on in a woman’s 

career are a main cause of a gender wage gap.  

 

Hours Worked 

Part of the gender wage gap is commonly explained by the difference in the hours 

worked between males and females or the intra-family specialisation (Becker, 

1985). The share explained by working hours has increased over the 2002-2010 

period as shown in figure 21. 

 
Figure 21 
 

 
 
 
 

Figure 22 demonstrates the concentration of males and females into part time 

occupations; due to natural rigidities and family commitments, females contribute 

more in unpaid household work whilst males spend more time in paid work. 

 
Figure 22 
 

 
Source: Structure of Earnings Survey 2010, Author’s Own Calculations 
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The regression showed that if females worked as many hours as men, they would be 

expected to earn 0.8% more in Estonia and 0.2% more in Latvia.  The fact that 

women work less hours rationalises their lower wage level.        

However, the results show that even when eliminating the difference in hours 

worked, full time working males are paid more highly than females.  Applying male 

wage rates to female characteristics would be expected to increase the earnings of 

females by 3.9% in Estonia and 3% in Latvia.  Figure 23 illustrates the gender wage 

gap in both part time and full time occupations. 

 
Figure 23 

 
 
 
 
 
 
 
 
 
 
 
 

Source: Structure of Earnings Survey 2010, Author’s Own Calculations 
 

The larger full time gender wage gap relative to the part time gender wage gap can 

be explained by the fact that there are greater promotional opportunities and 

chances for wage growth within full time occupations and, therefore, a greater 

possibility for wage differences between workers in general.  A greater proportion of 

females in Estonia work full time relative to females in Latvia, and therefore more 

are affected by the larger pay gap of full time work.  Furthermore, a greater 

proportion of females relative to males work in part time occupations in Estonia and 

are therefore more disproportionately affected by the poor progression opportunities 

offered by much part-time work.  This explains some of the larger gender wage gap 

in Estonia.  

 

Education 

As discussed in the literature, the education level of males and females have largely 

equalised across OECD countries.  Thus it follows that differences in education levels 
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do not at all explain the gender wage gap of either country, when estimating with 

either of the models.  Females actually have higher levels of education, which is 

illustrated in figure 24, as assuming females had the equivalent male educational 

level, then female wages would be expected to decrease. 

 
Figure 24 

Change in Female Wages allowing solely for Education (%) 
 Estonia Latvia 
Human Capital Model 
Lower Secondary Education -1.2%*** -1.5%*** 

Upper and Post Secondary -1.5%*** -2.4%*** 

Tertiary Education with Academic 
Orientation 

-2.6%*** -4.3%*** 

 
Full Model 
Lower Secondary Education -0.5%*** -0.6%*** 

Upper and Post Secondary -0.8%*** -1.0%*** 

Tertiary Education with Academic 
Orientation 

-0.8%*** -2.3%*** 

 

The results show that the wage of females in Latvia would decrease by a much 

larger amount than for the Estonian females.  This indicates that Latvian 

females are more highly educated relative to Latvian males than the relative 

Estonian position.      

Although females more highly qualified than males; among some education 

levels, males are the higher paid.  The largest male wage advantage is at the 

upper and post secondary level, highlighted in figure 25.  

 
Figure 25 

% Change in the female wage with the male pay level – Upper and 
Post Secondary 

 Estonia Latvia 
Human Capital Model 1.5%*** 0.5%*** 

Full Model 1%*** 1.6%*** 

 
 

This evidence contradicts the theory of human capital, which would theorise 

that females should be earning more than males.   However, it could be 

possible that males and females are subject to different qualities of education 

and thus the estimations may not be accurate.  It is not possible from the data 

to determine the subject matter studied, however educational choices may 

have an impact on the gender wage gap (educational segregation).  Males could 

be studying in fields that lead to higher wages whereas females may be guided 
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towards qualifications supplementary to sectors in which females concentrate in 

(e.g. service sector).  Furthermore, despite having a high level of education, if 

the skill set required in a job does not match those obtained through education, 

then a high wage level is not necessarily deserved.  The absence of this data 

restricts the conclusions that can be drawn on this variable.     

 

Ownership 

The size of the gender pay gap is dependent on the form of ownership of the 

enterprise.  Figure 26 illustrates the size of the gender wage gap in the private and 

public sectors; the private sector difference is larger in both economies.   

 
Figure 26 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Structure of Earnings Survey 2010, Author’s Own Calculations 
 
 

The lower gender wage gap in the public sector is probably explained by the 

presence of more formulated rules for setting wages in the public sector and equal 

rewards for equal work. 

The wage penalty for females in the private sector is much greater in Estonia. The 

concentration of Estonian females in the private sector relative to Latvian females is 

also greater, at 53% and 49% respectively.  This is consistent with the results of 

the Blinder-Oaxaca decomposition, which show that the form of ownership of the 

enterprise explains 2% of the Estonian gender wage gap, but does not explain any 

of the Latvian gender wage difference.  Therefore, it is evident that the form of 

ownership of the enterprise explains some of the larger gender wage gap in Estonia.  
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Type of Employment Contract  

The type of employment contract was found to explain a very small part of each 

country’s gender wage gap.   The gender wage gap is larger for those employed 

under permanent contracts in Latvia, relative to those under temporary contracts, 

but the largest gender wage gap was found among apprentices.  In contrast, the 

gender wage gap is higher for those under temporary contracts in Estonia, as shown 

in figure 27.  

 
Figure 27 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Structure of Earnings Survey 2010, Author’s Own Calculations 
 

The majority of workers are employed under permanent contracts in each country. 

Females are, however, paid more under temporary contracts relative to permanent 

contracts.  There is a higher male concentration under temporary contracts by 2% 

and 1.8% in Estonia and Latvia respectively, which therefore justifies that if as 

many females were employed under temporary contracts as males, their wage 

would be expected to increase slightly in each country. 

 

Agreement 

The presence of collective bargaining agreements explains a negligible amount of 

the Estonian gender wage gap (0.2%), but does not explain any of the Latvian 

gender wage gap.  The majority of workers are not covered by a collective 

agreement; 86% and 88% of males and females respectively in Estonia, and 62% 
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and 61% of males and females respectively in Latvia. The majority of the remaining 

workers are subject to enterprise level agreements in each country.  

 

 

Figure 28 

Source: Structure of Earnings Survey 2010, Author’s Own Calculations 

 

Figure 28 demonstrates the gender wage gaps across countries for those with no 

collective agreement.  It is not possible to construct a gender wage gap for other 

agreement levels as agreements will differ subject to other factors (i.e. sector 

worked in).  However, a gender wage gap amongst the same agreements would not 

be expected as collective bargaining generally equalises the wages of the workers 

covered.  This is corroborated with by the data as there are no significant values for 

the difference between the male and female unexplained wage level across the 

different agreements.  

 

Job Tenure 

Results indicate that job tenure does not contribute to the explained component of 

either country.  In fact, Latvian females would be expected to earn 1.6% less 

allowing solely for length of tenure.  It might be expected that, due to family 

factors, females between the ages of 30 and 50 would have shorter job tenure, 

which would cause part of the gender wage gap.  However, the data indicates no 

correlation between tenure and age or wage for males or females in both countries.  

The fact that people may switch firms during their careers or enter firms at different 

job levels may explain this and therefore explain the lack of explanatory power of 
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this variable.  Results do indicate, however, that males are paid more for equivalent 

lengths of job tenure (2.3% more in Estonia, 3% more in Latvia).  

 

 

Size 

The size of the gender wage gap depends on the size of the firm, as illustrated in 

figures 29 and 30.  The data indicates that the gender wage gap increases as the 

size of the firm increases.  This could be explained by the fact that when the 

number of employees is larger, it is harder to compare wages among cohorts and 

thus harder to discern discrimination amongst wage levels.  Firms can be held more 

accountable when they employ fewer workers. 

 

Figure 29      Figure 30 

Source: Structure of Earnings Survey 2010, Author’s Own Calculations  

 The results show that the female wage would increase by 3% in Estonia in the 

larger enterprises (50+ employees) and 2% in Latvia (250+ employees) if they 

were paid with the male wage rate.  Despite this, the size of the enterprise does not 

have any explanatory power over either gender wage gap. 

 

3.3 Discussion 

The results have been informative on the gender wage gap through various 

segments of the labour market in each country.  However, aside from the 
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methodological restrictions that have previously been discussed, it is important to 

consider that the data model was not a perfect fit.  The low adjusted R-squared 

values are likely explained by the inability to control for all factors that would affect 

wages.   

The inability to control for innate skill and talent means that gender wage gap 

studies will always be limited.  Of the other causal factors that are measurable, 

those already mentioned include information on non-earners, experience, field of 

study and career breaks, but there are other variables absent from the data which 

restrict analysis.  

Notably absent from the data set was information on ethnicity and citizenship.  

‘Non-citizens’ make up roughly 8% and 13% of the Estonian and Latvian 

populations respectively.  This group of people are denied basic voting rights and 

are restricted from entering certain professions.  Kahanec and Zaiceva (2008) found 

citizenship in these countries to be a key determinant of earnings and found ethnic 

Russians to be particularly vulnerable in the labour market.  This information is 

likely to have had a large effect on determining the wage.  Furthermore, regional 

location (for example between rural areas and in capital cities) is likely to have an 

impact on wage gaps but was not available in the survey data.     

The combination of all these factors must be considered when drawing conclusions 

on the cross-country difference in gender wage gaps.  
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4. Conclusions 

This paper used synchronised data from the European Commission’s Structure of 

Earnings survey to provide the most recent findings and cross compare on the 

gender wage gaps in Estonia and Latvia.  Regression analysis was performed using 

the Juhn-Murphy-Pierce decomposition to investigate the effects of each country’s 

wage structure and gender specific effects on the difference in gender wage gaps.  

It was found that their respective wage structures played a minor role and that 

gender specific effects account for 99% of the difference in gender wage gaps.  A 

share of this was shown to be due to the difference in employment characteristics of 

Latvian females relative to Latvian males and Estonian females relative to Estonian 

males.  Further analysis, using the Blinder-Oaxaca decomposition, showed that this 

was largely due to occupational segregation in Estonia and the much better 

education levels of Latvian females relative to Latvian males.  The results also 

showed that the largest share of the overall difference is due to the greater wage 

discrimination against Estonian females.   

The findings in this paper are limited due to limitations in the data such as 

information on non-earners, ethnicity and actual labour market experience; future 

work could investigate the effects of this missing information.  Furthermore, 

methodological limitations known to the Blinder-Oaxaca decomposition of 

endogeneity bias and omitted variable bias and the drawbacks of using a universal 

measure (Juhn-Murphy-Pierce decomposition) to compare two different countries 

weaken the reliability of the estimates.  

However, the results should pose important questions for policy makers on the 

subject.  The extent of wage discrimination against Estonian females and the better 

education levels of Latvian females indicate that the policy objectives of ‘equal pay 

for equal work’ and ‘equal opportunities’ need to be reviewed.  
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5. Appendices 

 

Note: The table shows the results of a cross-country JMP decomposition on 

Estonia and Latvia. The dependent variable is the natural logarithm of the real 

wage. The regression variables are age, education, hours worked, contract 

type, tenure, occupation, sector, firm size, ownership, union agreement. All 

figures are expressed on the logarithmic scale.  

 

 

 

 

Appendix 1. Juhn-Murphy-Pierce Decomposition – Cross-Country 
    
Decomposition of individual Differentials 
    
 Raw Differential Quantity Effect Residual 

Gap 
Estonia 0.26918 -0.00626 0.27544 
Latvia 0.08949 -0.11084 0.20033 
    
Difference in (components of) differentials:  
 Difference in 

Differential 
Difference in 
predicted gap 

Difference 
in Residual 
Gap 

 0.17969 0.10457 0.07511 
    
Decomposition of difference in predicted gap: 
    
 Difference in Predicted 

Gap 
Quantity Effect Price Effect 

Total 0.10457 0.06473 0.03984 
    
Decomposition of difference in residual 
gap: 

 

  
Difference in residual 
gap 

 
Quantity Effect 

 
Price Effect 

 0.07511 0.10457 0.07511 
    



	 37	

 

Appendix 2. Juhn-Murphy-Pierce Decomposition – Within Country 

Methodology 

A Mincer style equation is used like the one below. Wages are estimated 

separately for individuals i of the different groups g (males and females):  

(1) Log Wgi = βgXgi + Ugi 

where: LogWm equals the log monthly earnings of the male, 
βg is a vector regression coefficients 
Xm is a vector of explanatory variables 
Uig is the residual term containing everything that has not been controlled 
for. 

The individual country gender wage gaps have been decomposed with the 
Blinder-Oaxaca Decomposition using the following estimates, separating wages 
into a characteristics effect, coefficients effect and an interaction effect as 
shown below: 

(2) m - f
  = ( m - f)’ 𝛽f  + ’

f (𝛽m - 𝛽f) + ( m - f)’(𝛽m - 𝛽f) 

where:  denotes mean log wages 
 represents mean control characteristics of the relative group 

 the estimated regression coefficient 
 

Appendix 2.1 Juhn-Murphy-Pierce Decomposition - Estonia 
 Total 

Difference 
Characteristic 
Effect 

Coefficients 
Effect 

Interaction Effect 

25th Percentile 0.29411 0.03553 0.29757 -0.03899 
50th Percentile 0.25072 -0.02188 0.26275 0.00985 
75th Percentile 0.30546 -0.01387 0.27130 0.04804 
95th Percentile 0.40014 0.03367 0.25753 0.10894 

 
Appendix 2.2 Juhn-Murphy-Pierce Decomposition – Latvia  
     
 Total 

Difference 
Characteristic 
Effect 

Coefficient Effect Interaction Effect 

25th Percentile 0.01471 -0.13686 0.21144 -0.05987 
50th Percentile 0.10289 -0.09239 0.21291 -0.01763 
75th Percentile 0.12199 -0.13982 0.20864 0.05317 
95th Percentile 0.23862 0.16244 0.17586 0.14311 

 

Note: The tables show the results of a JMP decomposition (threefold Blinder-

Oaxaca) on Estonia and Latvia. See control variables in Appendix 1.  
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Appendix 3. Blinder-Oaxaca Decomposition – Full Model 
   

 Dependent Variable: Natural 
Logarithm of Hourly Wages 

  
Estonia 

  
Latvia 

Overall    
Males 1.608*** 

(0.0027) 
 1.208*** 

(0.0020) 
Females 1.339*** 

(0.0020) 
 1.118*** 

(0.0016) 
Raw log wage Differential 0.269*** 

(0.0033) 
 0.0895*** 

(0.0026) 
Explained 0.0727*** 

(0.0033) 
 -0.0617*** 

(0.0024) 
Unexplained 0.197*** 

(0.0032) 
 0.151*** 

(0.0027) 

    
Explained    

Aged 20 - 29 0.003*** 
(0.0003) 

 0.003*** 
(0.0003) 

Aged 30 - 39 0.008*** 
(0.0005) 

 0.002*** 
(0.0002) 

Lower Secondary Education -0.005*** 
(0.0004) 

 -0.006*** 
(0.0003) 

Upper Secondary and Post-Secondary 
Education 

-0.008*** 
(0.0006) 

 -0.010*** 
(0.0006) 

Tertiary Education with Academic 
Orientation (first stage) 

-0.008*** 
(0.0006) 

 -0.0226*** 
(0.0009) 

Full Time 0.009*** 
(0.0004) 

 0.002*** 
(0.0002) 

Temporary/ Fixed Employment 
Contract 

0.0004*** 
(0.0001) 

 0.002** 
(0.0009) 

Tenure -0.007*** 
(0.0005) 

 -0.016*** 
(0.0006) 

Managers 0.044*** 
(0.0013) 

 0.008*** 
(0.0005) 

Professionals -0.037*** 
(0.0015) 

 -0.036*** 
(0.0011) 

Service and Sales Workers 
 

0.031*** 
(0.0013) 

 0.012*** 
(0.0005) 

Plant and Machine Operators and 
assemblers 

-0.008*** 
(0.0009) 

 -0.015*** 
(0.0010) 
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Elementary Occupations 0.011*** 
(0.0006) 

 0.009*** 
(0.0004) 

Public Administration and Defence; 
Compulsory Social Security 

0.037*** 
(0.0022) 

 0.049*** 
(0.0014) 

Other Service Activities 0.005*** 
(0.0003) 

 0.007*** 
(0.0003) 

Enterprise or Single Employer 
Agreement 

-0.005*** 
(0.0007) 

 -0.002*** 
(0.0006) 

No Agreement 0.004*** 
(0.0005) 

 -0.003*** 
(0.0007) 

Private Control 0.011*** 
(0.0015) 

 -0.003*** 
(0.0005) 

Firm employs between 1 and 49 
employees 

-0.005*** 
(0.0003) 

 -0.003*** 
(0.0003) 

    
    
Unexplained    
    
Aged 20 - 29 0.005*** 

(0.0011) 
 0.004*** 

(0.0011) 
Aged 30 - 39 0.020*** 

(0.0016) 
 0.012*** 

(0.0015) 
Aged 40 – 49 0.012*** 

(0.0020) 
 0.004** 

(0.0019) 
Upper Secondary and Post-Secondary 
Education 

0.009** 
(0.0044) 

 0.016*** 
(0.0036) 

Tertiary Education with Occupation 
Orientation (first stage) 

0.005*** 
(0.0011) 

 0.001** 
(0.0006) 

Tertiary Education with Academic 
Orientation (first stage) 

0.011*** 
(0.0031) 

 0.006* 
(0.0030) 

Full Time 0.039*** 
(0.0033) 

 0.031*** 
(0.0019) 

Permanent -0.040*** 
(0.0050) 

 -0.078 
(0.0581) 

Tenure 0.023*** 
(0.0030) 

 0.031*** 
(0.0024) 

Professionals -0.013*** 
(0.0032) 

 0.00016 
(0.0022) 

Elementary Occupations 0.008*** 
(0.0013) 

 0.004*** 
(0.0011) 

Manufacturing 0.004*** 
(0.0013) 

 0.008*** 
(0.0009) 

Public Administration and Defence; 
Compulsory Social Security 

-0.063*** 
(0.0041) 

 -0.036*** 
(0.0026) 

Other Service Activities -0.006*** 
(0.0006) 

 -0.001 
(0.0007) 

Enterprise or Single Employer 
Agreement 

-0.001 
(0.0020) 

 0.011*** 
(0.0033) 

No Agreement -0.001  -0.018*** 
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(0.0215) (0.0067) 
Publicly Owned 0.052*** 

(0.0041) 
 0.007*** 

(0.0018) 
Firm employs between 49 and 249 
employees 

0.030*** 
(0.0017) 

 -0.007*** 
(0.0013) 

Firm employs 250 employees or more   0.023*** 
(0.0010) 

_cons 0.130*** 
(0.0283) 

 0.183*** 
(0.0623) 

N 119222  223215 
Standard errors in parentheses 
* p < 0.1, ** p < 0.05, *** p < 0.01 

 

Note: Note: The table shows the results of a twofold Blinder-Oaxaca 

Decomposition on the full model, using the male coefficients as reference 

coefficients. The dependent variable is a natural logarithm of the real wage. The 

robust p-values are shown under the regression coefficients (in brackets). *** 

indicates that the estimate for the coefficient of the applicable variable is 

relevant, with at least 99% probability, ** indicates relevance with at least 

95% probability, * indicates relevance with at least 90% probability.  

The decomposition has been computed on normalized effects (the effects are 

expressed as deviations from the grand mean). The regression variables are; 

aged 20-29, aged 30-39, aged 40-49, aged 50-59, aged 60+, pre-primary 

education and primary education, lower secondary education, upper secondary 

and post-secondary education, tertiary education with occupation orientation 

(first stage), tertiary education with academic orientation (first stage) and 

second stage tertiary education, tenure, part-time, full time, permanent 

contract, temporary contract, apprenticeship, managers, professionals, 

technicians and associate professionals, clerical support workers, service and 

sales workers, skilled agricultural, forestry and fishery, craft and related trade, 

plant and machine operators and assemblers, elementary occupations, 

manufacturing, construction, wholesale retail and trade, information and 

communication, financial and insurance activities, public administration and 

defence, other service activities, national level agreement, industry level, 

regional industry agreement, enterprise, local unit, other collective agreement, 

no agreement, private control, public control, 1-49 employees, 50-249 

employees, 250+ employees.     
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Appendix 4. Blinder-Oaxaca Decomposition – Human Capital Model 
   

 Dependent Variable: Natural Logarithm of 
Hourly Wages 

  
Estonia 

  
Latvia 

Overall    
Males 1.608*** 

(0.00265) 
 1.208*** 

(0.00204) 
Females 1.339*** 

(0.00201) 
 1.118*** 

(0.00160) 
Difference 0.269*** 

(0.00333) 
 0.0895*** 

(0.00259) 
Explained -0.039*** 

(0.00191) 
 -0.079*** 

(0.00136) 
Unexplained 0.308*** 

(0.00292) 
 0.169*** 

(0.00242) 
    
Explained    

Aged 20 - 29 0.003*** 
(0.000382) 

 0.002*** 
(0.000344) 

Aged 30 - 39 0.012*** 
(0.000691) 

 0.002*** 
(0.000254) 

Aged 40 – 49 -0.004*** 
(0.000403) 

 -0.002*** 
(0.000245) 

Lower Secondary Education -0.012*** 
(0.000651) 

 -0.015*** 
(0.000496) 

Upper Secondary and Post-
Secondary Education 

-0.015*** 
(0.000828) 

 -0.024*** 
(0.000773) 

Tertiary Education with 
Academic Orientation (first 
stage) 

-0.026*** 
(0.00108) 

 -0.043*** 
(0.00104) 

    
    
Unexplained    
    
Aged 30 - 39 0.023*** 

(0.00189) 
 0.015*** 

(0.00166) 
Aged 40 – 49 0.016*** 

(0.00234) 
 0.009*** 

(0.00209) 
Upper Secondary and Post-
Secondary Education 

0.015*** 
(0.00506) 

 0.005 
(0.00395) 

Tertiary Education with 
Academic Orientation (first 
stage) 

0.002 
(0.00350) 

 -0.011*** 
(0.00323) 

_cons 0.254***  0.146*** 
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(0.0117) (0.00962) 
N 119222  223215 

 
 

Note: The table shows the results of a twofold Blinder-Oaxaca Decomposition 

on the human capital model, using the male coefficients as reference 

coefficients. The dependent variable is a natural logarithm of the real wage. The 

robust p-values are shown under the regression coefficients (in brackets). *** 

indicates that the estimate for the coefficient of the applicable variable is 

relevant, with at least 99% probability, ** indicates relevance with at least 

95% probability, * indicates relevance with at least 90% probability.  

The decomposition has been computed on normalized effects (the effects are 

expressed as deviations from the grand mean). The regression variables are; 

aged 20-29, aged 30-39, aged 40-49, aged 50-59, aged 60+, pre-primary 

education and primary education, lower secondary education, upper secondary 

and post-secondary education, tertiary education with occupation orientation 

(first stage), tertiary education with academic orientation (first stage) and 

second stage tertiary education. 

 

Appendix 5.  Percentage Explained by individual factors in each year. 

Note: The table shows the share explained by each factor of the respective 

yearly gender wage differentials. The dependent variable is the natural 

logarithm of the real wage. Control variables are group according to category. 

For full list of variables see appendix 3.   

 

 

  Age Education Contract Time Agreement Owner Sector Occupation Firm 
Size 

Tenure 

Estonia 2002 1% -2% 0% 1% 0% 0% 1% 11% 1% 0% 

 2006 2% -9% 0% 2% 0% 10% 10% -18% -4% -1% 

 2010 4% -7% 0.3% 6% 0.2% 2% 16% 11% -4% -3% 
 
Latvia 2002 0% -9% 0% 7% 0% -4% -4% -40% -3% -3% 

 2006 5% -106% -1% 0% -1% -1% 26% -148% -30% -29% 

 2010 5% -43% 1% 5% -6% -6% 42% -35% -12% -18% 
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Appendix 6. European Country Key 

 
(BE)	 Belgium	 (EL)	 Greece	 (LT0	 Lithuania	 (PT)	 Portugal	
(BG)	 Bulgaria	 (ES)	 Spain	 (LU)	 Luxembourg	 (RO)	 Romania	
(CZ)	 Czech	

Republic	
(FR)	 France	 (HU)	 Hungary	 (SI)	 Slovenia	

(DK)	 Denmark	 (HR)	 Croatia	 (MT)	 Malta	 (SK)	 Slovakia	
(DE)	 Germany	 (IT)	 Italy	 (NL)	 Netherland	 (FI)	 Finland	
(EE)	 Estonia	 (CY)	 Cyprus	 (AT)	 Austria	 (SE)	 Sweden	
(IE)	 Ireland	 (LV)	 Latvia	 (PL)	 Poland	 (UK)	 United	

Kingdom	
EU-15	 The	original	15	members	states	of	the	EU*	
EU-27	 The	original	27	member	states	of	the	EU**	
EU-	28	 The	original	28	member	states	of	the	EU***	

* European Union of 15 member states: Belgium, Denmark, France, Germany, 
Greece, Ireland, Italy, Luxembourg, the Netherlands, Portugal, Spain, United 
Kingdom, Austria, Finland, Sweden 

** European Union of 27 member states: EU-15 plus Czech Republic, Cyprus, 
Estonia, Hungary, Latvia, Lithuania, Malta, Poland, Slovakia, Slovenia, Bulgaria, 
Romania 

*** European Union of 28 member states: EU-27 plus Croatia 
 

Appendix 7. Population Demographics 

 
Estonia  
 Males Females Total 
Population (Number) 572590 (2014) 685331 (2014) 1257921 (2014) 

Population (%) 46% 54% 100% 
Working Population 31% (2014) 34% (2014) 33% (2014) 
Employment Rate 61.7% (2010) 60.8% (2010)  
    
Sample (Number) 67436 51787 119,223 
% of Sample 57% 43% 100% 

Source: Eurostat (2010), Indexmundi (2014) 

Latvia 
 Males Females Total 
Population (Number) 1003834 (2014) 1161331 (2014) 2165165 (2014) 

Population (%) 46% 54% 100% 
Working Population 72% (2014) 65% (2014) 69% (2014) 
Employment Rate 57.9% (2010) 59% (2010)  
    
Sample (Number) 99049 124167 223,216 
% of Sample 44% 56% 100% 

Source: Eurostat (2010), Indexmundi (2014) 
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Appendix 8. Glossary 

 
Primary Group Secondary Group  Sub Group 
Survey Data Variables/ 
Employment Characteristics 
 
 
 

Human Capital Education 
Training 
Labour market experience 

Firm related variables Sector 
Occupation 
Unionisation 
Ownership 
Firm Size 

Job Characteristics Hours Worked 
Tenure 
Employment Contract 

Cultural Ethnicity 
Pink Collar Jobs Low paid occupations, traditionally associated with female 

workers 
Blue Collar Jobs Occupations requiring skilled or unskilled manual labour 
White Collar Jobs Professional, managerial or administrative occupations in an 

office environment 
Gini Index A measurement of the income distribution in a country 

which helps define the gap in income between the rich and 
the poor. The number ranges between 0 and 1, with 0 
representing perfect equality and 1 representing perfect 
inequality. 

Segregation Index (IP Index) The Karmel and MacLachlan index (1988). The index ranged 
from 0% to 50%. It is interpreted as a measure of the share 
of the employed population that would need to change 
occupation or sector to make the distribution of genders 
equal.   

Purchasing Power Standard PPS (purchasing power standard) is an artificial currency 
that reflects differences in national price levels. This allows 
meaningful volume comparisons of economic indicators over 
countries, which not not be taken into account within 
exchange rates. Conversion into PPS is based on the annual 
rates for the relevant year. 
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