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Abstract 
Germany has a rich history being a conservative welfare state with a strong male breadwinner 

model. Yet, numerous changes have been made to its welfare structure since the reunification 

of both sides in 1990. One would then expect to see wage inequality decrease in the country 

during this period and in fact, it has. Having used data for the country as a whole during this 

period, along with two econometric approaches: OLS estimates and Oaxaca decomposition, I 

have been able to demonstrate that the gender wage gap in Germany has narrowed since the 

1990s. Factors such as ‘years of work experience’, ‘weeks worked’ and ‘relation to household 

head’ are the most influential ones that have affected the gender wage gap from 1990 to 2016. 

In addition, it has also been observed that women have accrued less human capital compared 

to men during this period, which could have increased the gender wage gap. Further, 

discrimination experienced by women as well as other unobservable differences has 

significantly decreased during this period, which could point to a large decrease in the gender 

wage gap. With the aid of an interaction term, it has been possible to remove the increasing 

amount of irrelevant effects that have emerged in both of the aforementioned terms over time, 

thus providing us with more accurate results. 

1. Introduction 

1.1 Background and research question 
During the 1990s, Germany was the ideal-type of a conservative welfare state that mainly 

relied on family institution (Esping-Andersen, 1990, pp. 27). The male breadwinner model 

has been dominating in the country, which implies that it is common to see women as 

housewives who stay at home, tend to children and perform household chores while men 

work in order to provide for the family (Anxo et al., 2010, pp. 11).  Since the 1990s, the 

employment rates of women in West and East Germany have been converging to that of men 

(Bosch and Jansen, 2010, pp. 140), which could be due to multiple reasons.  

          One reason that might explain the convergence is the high share of children that have 

been attending daycare in Germany, almost 90 percent (Bosch & Jansen, 2010, pp. 141). It 

could then be argued that the emphasis on the family institution has been changing in 

Germany since women are less dependent on tending to children at home and can now leave 

this responsibility to daycares, which opens up job opportunities for them. Moreover, another 

reason could be a parental benefit that is based on a Swedish model, which has been 

implemented in Germany where parents can receive 67 percent of their latest net income for 

up to one year. Since this model is dependent on your income, fathers tend to use it more than 
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mothers due to wage differences, which suggests that most mothers plan to return to their 

work after a couple of years (Bosch & Jansen, 2010, pp. 142).  

          In other words, several elements from the social democratic model have been borrowed 

in Germany and the country has consequently changed as a welfare state since the 1990s. 

These changes should in turn have affected women’s outcome in the labour market. 

Therefore, it would be interesting to study the wage differences between men and women and 

if potential differentials are due to differences in observable factors or factors that cannot be 

measured such as discrimination. 

          Based on the aforementioned reasoning, the research question for this paper is ‘How 

has the gender wage gap in Germany developed since the 1990s, and what factors can explain 

the gap’. In order to answer the first question, we will be examining the development of the 

gender wage gap in Germany during the past 25 years and ascertain how it has changed. To 

answer the second question, we will be decomposing the gender wage gap and inspecting the 

factors that could stand for the existence of the gap and how these have changed since the 

1990s. 
 

1.2 Importance of gender wage gap 
The primary reason to make a study on the gender wage gap is to understand inequality 

between men and women. For instance, women could be performing the same kind of jobs as 

men, yet females would still receive less in wages in comparison to them. The cause behind 

this is based on how employers are valuing the skills of women vis-à-vis the skills of men 

(European Commission, 2018). To elaborate, women’s characteristics in jobs have become 

more relevant today to explaining the wage gap than in the past as education, which was 

previously an important factor of the gender wage gap, has diminished in importance, at least 

in developed countries. This change is due to more women acquiring more education than 

before, which has caused this variable to become less relevant for explaining the gender wage 

gap. Instead, differences in job characteristics and labour market gender segregation still 

remain factors that contribute heavily to the existence of wage inequality (Ortiz-Ospina, 

2018). However, these are not the only factors that account for the gender wage gap. 

Discrimination along with social norms are also critical determinants of wage inequality, 

although these are considerably harder to observe than characteristics (Ortiz-Ospina, 2018). In 

other words, inequality has many different roots and in order to inhibit it, we need to gather 

information regarding to what extent these roots have an impactful meaning before we can be 
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able to reduce inequality in society. 
 

1.3 Research advancements 
The purpose of this essay is to discern how the gender wage gap has evolved from 1990 to 

2016 in Germany. To the best of our knowledge, research for how the gender wage gap has 

developed in Germany as a whole since the reunification in 1990 by using the Oaxaca 

decomposition method has not been performed or may possibly be inaccessible to the public. 

This statement is based on having searched for research papers regarding the gender wage gap 

in Germany through search engines accessed through Linnaeus University such as 

’ScienceDirect’, ’OneSearch’, and ’Business Source Premier’ as well as ’Google Scholar’. On 

the other hand, research has indeed been made on how the gender wage gap has changed in 

either Western or Eastern Germany, although not on the country as a whole, and not 

throughout the past 25 years. As a result, this study is unique as it uses data that is based on 

the entirety of Germany from 1990 to 2016.  
 

1.4 Structure of the essay 
Section 2 starts off by describing past studies on gender wage gap and what findings have 

been made previously in this research area. Section 3 continues by bringing up theories that 

could explain wage differences between genders and concludes with a hypothesis of potential 

findings. Section 4 describes the methodology, first through OLS estimates and then the 

Oaxaca decomposition method. Section 5 consists of the data sources and explanations of the 

descriptive statistics. Section 6 presents the results for the two methods of this paper. Section 

7 is a discussion of the results for the two methods. Section 8 states the conclusions for this 

study, potential future development on this subject as well as a summary of this paper. 

Finally, the last part shows the references that have been used in this paper as well as the 

appendix, which contains the descriptive statistics. 
 

2. Literature review 

Numerous authors have performed their own studies regarding the issue of gender inequality 

due to its frequent presence in our society. Cutillo and Centra (2017), Murillo Huertas et al. 

(2017), Schirle (2015), Lauer (2000) and Ahmed and McGillivray (2015) are a select few that 

have contributed to this research area. Each group has performed their study for a different 

country as well as used different means to carry it out, which should come with varying and 

interesting results.  
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When researching this topic, the most common method that authors exercise in order to 

identify inequality between men and women is the Oaxaca decomposition. Schirle (2015) 

applies the standard version of this method when studying the gender wage gap across 

Canadian provinces, while Murillo Huertas et al. (2017) and Ahmed and McGillivray (2015) 

utilise it among other methods. However, a few authors decide to add modifications to this 

method, use a similar method developed by other researchers or adopt other methods 

altogether. Cutillo and Centra (2017) have included in their Oaxaca decomposition effects 

from family responsibilities and occupational choices when researching wage differences 

between genders in Italy. Moreover, Lauer (2000) add numerous human capital variables to 

the Oaxaca decomposition in order to investigate specific aspects of the gender wage gap in 

West Germany. On the other hand, Murillo Huertas et al. (2017) have also taken advantage of 

the Juhn-Murphy-Pierce decomposition when analysing the gender wage gap in Spain on both 

a regional and national level. This method takes into consideration workplace fixed effects 

into its computations. Interestingly, Ahmed and McGillivray (2015) have utilised three 

different decomposition methods when studying the wage gap between men and women in 

Bangladesh. Along with the regular Oaxaca decomposition, the authors have also applied 

Distributional and Wellington decomposition. The former decomposes the wage gap at certain 

quantiles of the wage distribution while the latter decomposes at both the mean and specific 

quantiles. 

          The findings of Lauer (2000), Ahmed and McGillivray (2015) and Schirle (2015) point 

to the gender wage gap having decreased over time. Lauer (2000) found that the wage gap 

between genders in West Germany has narrowed from mid-1980s to mid-1990s and 

enunciates that the reason is mainly due to gender inequality being reduced with regards to 

returns from human capital. In addition, part of the gender wage gap can be explained through 

women acquiring more human capital although an equally large part negates this due to the 

lowered valuation of their human capital by the labour market during this period. 

Furthermore, Ahmed and McGillivray (2015) assert that the average wage gap between 

genders has decreased between 1999 and 2009 in Bangladesh and this is the case for all three 

of the methods used in the study. The reason behind this development in the gap could be as a  

result of a decrease in discrimination towards women during this period according to the 

authors. Moreover, Schirle (2015) has identified progress towards narrowing the gender wage 

gap in all the Canadian provinces from 1997 until 2014. Observable characteristics on both a 

job and an individual level stand for a large portion of the gender wage gap for each province, 
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while unexplained differences account for the majority of the gap in most provinces, though 

not all. What is noteworthy is that the portion for unexplained differences have been reduced 

since 1997 in most regions.  

          In contrast to the previous authors, Murillo Huertas et al. (2017) affirm that the gender 

wage gap in Spain has on a national level increased from 18.7 percent in 2002 to 20.1 percent 

in 2010 according to the Juhn-Murphy-Pierce decomposition. The majority of the gap is 

explained by observable characteristics in skills between men and women, while a fairly 

sizable part is due to unexplained differences, which includes discrimination and unobserved 

differences. Finally, Cutillo and Centra (2017) have not specifically researched the change of 

the gender wage gap over time, however the authors have observed a gap of 16 percent in 

Italy as of 2007. Compared to the research made by Murillo Huertas et al. (2017), the wage 

gap is noticeably lower than in Spain despite the fact that both countries share the same 

welfare model (Anxo et al., 2010, pp. 11). The majority of the gender wage gap is due to 

unexplained differences such as discrimination, while a hefty amount is due to the family 

composition effect, which is how responsibilities are divided up in the average household.  

          In other words, most of the aforementioned authors have found a decrease in the gender 

wage gap for their respective country. Furthermore, unexplained differences such as 

discrimination seem to stand for most of the gap and for several of the above countries these 

differences are also the reason behind the reduction of the gender wage gap. 
 

3. Theoretical framework and hypothesis 
There exist a multitude of theories that could explain differences in wages between men and 

women. For instance, the human capital theory focuses on observable differences and states 

that the longer the payoff period is for an individual, the more beneficial human capital will 

be for that person since the rate of returns on investments in human capital can be collected 

for a longer time. In the case of an average male individual, he expects to be working 

throughout his entire life and procuring a long payoff period, thus netting him more gains 

from his investment in human capital. On the other hand, an average female individual 

believes that she will be spending a fraction of her life in the household. For this reason, her 

payoff period is then shortened and she will receive less gains from her investment in human 

capital. The argument here is that women on average accrue less human capital since they 

would not be able to fully utilise their acquired human capital regardless. Put differently, 

wage differences between men and women arise in this case due to men having the tendency 
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of accruing more human capital than women.  

          Addtionally, this theory also alludes to the argument that women’s acquired human 

capital will depreciate over time during their period in the household. This occurrence is 

explained by the inactive use of their human capital, as skills become worn out if not 

consistently used. Simply put, the wage gap between men and women increases due to the 

value of a woman’s human capital being reduced during her time in the household (Borjas, 

2016, pp. 399).  

          Occupational crowding theory concentrates on discrimination and asserts that women 

are segregated into certain kinds of jobs. This event could be due to multiple reasons, one of 

which is because male employers discriminate women and another being that young women 

are raised in an environment where they are taught that certain jobs are not appropriate for 

women, thus more adequate occupations are chosen for them. The consequence of this female 

crowding in particular jobs is that wages for these jobs will eventually fall and a wage gap 

between men and women will arise (Borjas, 2016, pp. 401). Furthermore, this theory also 

proposes that women may deliberately choose specific jobs instead of being segregated into 

them. The rationale here is that women want to procur jobs where their skills do not 

depreciate over time since they are aware of this transpiring during their time in the 

household, which ties in with the human capital theory. Put differently, women who are 

seeking to maximise the present value of their lifetime earnings will choose occupations, such 

as kindergarten teachers or child care workers, where their skills do not have to be constantly 

refreshed (Borjas, 2016, pp. 403).  

           The hypothesis of this study is that the gender wage gap between men and women in 

Germany has narrowed since the 1990s. The basis of this statement relies on the two theories 

mentioned earlier. The theory of human capital is based on women expecting to remain in the 

household. However, from 1995 until 2006 the employment rate of women has increased in 

both parts of Germany (Bosch & Jansen, 2010, pp. 142), which suggests that the perspective 

of spending a fraction in the household has most likely changed as females now tend to 

participate more in the labour market than before. As a result, this leads me to believe human 

capital accumulation has increased among women in comparison to men since the 1990s, thus 

lowering the wage gap between the two sexes. Furthermore, observable differences between 

men and women would also decrease if human capital accumulation increases, since there 

would now exist fewer differences between the genders. In other words, explained differences 

of the gender wage gap should decrease.  



 

 8 (30) 

Moreover, since women do not spend as much time in the household as before, they feel no 

need to refresh the skills required there by choosing occupations where they perform the same 

type of tasks. Based on the occupational crowding theory then, I believe that more women 

since the 1990s have chosen to work in other vocations, which has led to an increase in their 

average wages and thus lowered the differences in wages between men and women. Likewise, 

considering females now choose to work in other vocations, this should lower the 

discrimination they experience with regards to gender segregation in the labour market. In 

other words, unexplained differences of the gender wage gap should decrease. Note that 

changes in explained and unexplained differences do not necessarily relate to the change in 

the gender wage gap. 

          Additionally, this hypothesis is strengthened by past studies as well. As previously 

mentioned in the literature review, Lauer (2000), Ahmed and McGillivray (2015) and Schirle 

(2015) found that the gender wage gap in their countries have decreased over time. Lauer 

(2000) affirms that not only has an increase in human capital accumulation occurred for 

women in West Germany during her research period, gender inequality has also decreased 

which primarily explains the narrowed gap. Discrimination has also decreased among women 

in Bangladesh which Ahmed and McGillivray (2015) denote is the reason behind the lowered 

gender wage gap. While unexplained differences have been reduced across Canadian 

provinces, Schirle (2015) does not explicitly state if that is tied to the reduction of the gender 

wage gap. Nevertheless, there are studies mentioned here that more or less express the same 

outcome as this hypothesis.  
 

4. Methodology 

4.1 OLS estimates 
One way of measuring wage differences between men and women is through OLS estimates. 

By performing a simple regression model, one can express the wage of an individual through 

multiple variables. The basic structure of a simple OLS equation is expressed in Equation 1. 

𝒍𝒐𝒈 𝒘𝒊 = 𝜶+ 𝜷𝑺𝒊 + 𝜹𝑭𝒊 + 𝜺𝒊                                                                              (Equation 1) 

Here 𝑖 is the individual, 𝑤 is the individual’s wage, 𝛼 is how much the employer values the 

skills of an individual with zero years of schooling, 𝛽 is returns to schooling, 𝑆 is years of 

schooling, 𝐹 is a dummy variable that is equal to 1 if the individual is a female and 0 if the 

individual is a male, 𝛿 indicates the effect on wages for being female and 𝜀 is an error term. 

The intuition behind this model is to primarily observe the effect on wages for being female, 
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or 𝛿 in other words. If this value is negative, then it implies that women earn lower wages. 

We can also examine how other variables affect the wage level by stepwise adding each of 

them and observing how they alter the value of the female variable. 

          The major limitation with OLS estimates is the impossibility to control for all factors 

that 𝛿 captures, for instance motivation, experience and ability to name a few. Simply put, it is 

difficult to pronounce that discrimination towards females exists based on these estimates. 

Further, by constantly adding variables to the formula, including dummy variables, we risk 

having multicollinearity occur which will generate less accurate results. To avoid this, each 

variable will be added separately from the others in order to record their specific effect on the 

female variable. In other words, the results will remain the same and the effects are more 

highlighted than if all variables were added together. 

          This method was performed through ’Lissy Userinterface’ in Java by computing a 

regression with the Stata command ‘reg’. Afterwards, the dependent variable in question ‘log 

wage’ as well as the dummy variable ‘female’ were regressed against 15 explanatory 

variables individually in order to observe each term’s effect on the ‘female’ variable. A 

selection of these variables include ‘level of education’, ‘occupation’ and ‘years of work 

experience’ based on either full-time or part-time (for a full list of variables, see table 1 of 

descriptive statistics in appendix). Note that the ‘occupation’ variable also includes data for 

agriculture workers, however since the sample size is extremely small it is not worth 

examining and will thus not be included in this study. 
 

4.2 Oaxaca decomposition  
The intuition behind Oaxaca decomposition is that it divides the raw wage differential into 

two sections that explain the gender wage gap through different approaches. One section takes 

into account differences in skills between men and women, for example differences in 

occupational experience and educational attainment. This is the explained part of the gender 

wage gap due to it consisting of characteristics that are observable and thus can be statistically 

presented. The second section arises due to the presence of discrimination and unobserved 

differences. This is the unexplained part since we cannot observe and translate discrimination 

into statistical terms (Borjas, 2016, pp. 384). Equation 2 presents the raw wage differential 

that is the underlying structure for the Oaxaca decomposition method. 

𝛥𝒘 = 𝒘𝑴 −𝒘𝑭                                                                                                     (Equation 2) 

Equation 2 describes the average wage differences between men and women. This expression 
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is not appealing since there are many factors that can explain why differences in earnings 

arise. It is important to compare men and women in an equal way and to do that we need to 

examine the wages of equally skilled workers (Borjas, 2016, pp. 382-383).  

Male earnings function: 𝒘𝑴 = 𝜶𝑴 + 𝜷𝑴𝑺𝑴                                                      (Equation 3) 

Female earnings function: 𝒘𝑭 = 𝜶𝑭 + 𝜷𝑭𝑺𝑭                                                     (Equation 4) 

Equations 3 and 4 are simplifications of how the earnings functions of men and women could 

be shown. For both male and female, 𝛼 is the intercept of the earnings function and represents 

how much an employer values the skills of the individual who has zero years of schooling. If 

valued the same between male and female, then 𝛼! = 𝛼!. For both genders, the variable 𝑆 

stands for years of schooling and the coefficient 𝛽 shows how much an individual’s wage 

increases if that person receives another year of schooling. If an employer values the 

education of both males and females equally, then 𝛽! =  𝛽! (Borjas, 2016, pp. 384). If we 

insert Equations 3 and 4 into Equation 2, we can express the raw wage differential in a 

different way: 

𝛥𝒘 = 𝒘𝑴 −𝒘𝑭 = 𝜶𝑴 + 𝜷𝑴𝑺𝑴 − 𝜶𝑭 − 𝜷𝑭𝑺𝑭                                                     (Equation 5) 

Here 𝑆 for both male and female is the average schooling. The fundamentals behind 

Equation 5 are that we want to observe the difference between how much the average man 

earns (𝑤!) and how much the average woman would earn if she were a man (𝑤!∗) (Borjas, 

2016, pp. 385).  

𝒘𝑴 = 𝜶𝑴 + 𝜷𝑴𝑺𝑴                                                                                                (Equation 6) 

𝒘𝑭
∗ = 𝜶𝑴 + 𝜷𝑴𝑺𝑭                                                                                                 (Equation 7) 

Equation 7 is then subtracted from Equation 6: 

(𝒘𝑴 −𝒘𝑭
∗ ) = 𝜶𝑴 + 𝜷𝑴𝑺𝑴 − 𝜶𝑴 − 𝜷𝑴𝑺𝑭 = 𝜷𝑴(𝑺𝑴 − 𝑺𝑭)                              (Equation 8) 

From Equation 8, 𝛽!(𝑆! − 𝑆!) is the part of the raw wage differential that can explain the 

wage gap between men and women due to differences in skills (Borjas, 2016, pp. 384).  

          The second aspect we want to identify is the difference between how much the average 

woman would earn if she were a man (𝑤!∗) and how much the average woman actually earns 

(𝑤!) (Borjas, 2016, pp. 385). 

𝒘𝑭
∗ = 𝜶𝑴 + 𝜷𝑴𝑺𝑭                                                                                                 (Equation 9) 

𝒘𝑭 = 𝜶𝑭 + 𝜷𝑭𝑺𝑭                                                                                                 (Equation 10) 

Equation 10 is then subtracted from Equation 9: 

(𝒘𝑭
∗ −𝒘𝑭) = 𝜶𝑴 + 𝜷𝑴𝑺𝑭 − 𝜶𝑭 − 𝜷𝑭𝑺𝑭 = (𝜶𝑴 − 𝜶𝑭)+ (𝜷𝑴 − 𝜷𝑭)𝑺𝑭        (Equation 11) 
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From Equation 11, (𝛼! − 𝛼!)+ (𝛽! − 𝛽!)𝑆! is the unexplained part of the wage gap 

between men and women’s wages due to the presence of discrimination as well as unobserved 

differences (Borjas, 2016, pp. 384). The derivations of Equations 8 and 11 are then expressed 

as one function, the Oaxaca decomposition: 

𝛥𝒘 = 𝜶𝑴 − 𝜶𝑭 + 𝜷𝑴 − 𝜷𝑭 𝑺𝑭 + [𝜷𝑴 𝑺𝑴 − 𝑺𝑭 ]                                       (Equation 12) 

Equation 12 presents the basic structure of the Oaxaca decomposition, where the first bracket 

stands for differences due to discrimination and the last bracket represents differences in skills 

(Borjas, 2016, pp. 384-385). 

          The advantage of the Oaxaca decomposition method is that it includes unexplained 

differences of the gender wage gap. In other words, the method accounts for the presence of 

discrimination in contrast to OLS estimates. The more control variables you include and the 

better the data you possess, the more the unexplained differences can be attributed to different 

factors that cause discrimination. This in turn gives Oaxaca decomposition the edge over OLS 

estimates.  

          The method was performed using a type of Oaxaca decomposition called ‘threefold’. 

This decomposition is based on the aforementioned derivations of the gender wage gap and 

consists of endowments (the explained part), coefficients (the unexplained part) as well as an 

interaction term. The endowments term stands for differences in the explanatory variables 

between males and females, in other words the characteristics of these groups. Moreover, the 

coefficients term accounts for differences in coefficients between males and females, or 

simply put the returns to characteristics of these groups. Finally, the interaction term captures 

differences in endowments and coefficients that exist concurrently between the two groups of 

interest (Jann, 2008). Put differently, the purpose of the interaction term is to capture the joint 

effects that occur between men and women since it is nonsensical to include them in 

endowments and coefficients when these effects were only attainable through a joint effort, 

not an individual one. The objective of performing Oaxaca decomposition is to determine 

which individual factors that are able to explain the gender wage gap, not which ones that are 

able to explain the gap collectively. For this reason, the interaction term will be useful for this 

study, as it will remove the joint effects that are irrelevant for the other two terms and only 

preserve the individual effects (Biewen, 2012). Simply put, the reasoning behind choosing 

threefold over the regular twofold is due to twofold only being able to capture differences in 

levels, for example different levels of education, while threefold also captures effects of the 

different variables, such as returns to education. In twofold these effects would be sorted into 
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the unexplained part of the gender wage gap (Jann, 2008), which would then overestimate the 

value.  

          By using ’Lissy Userinterface’ once again and entering the Stata command ‘oaxaca’, 

the method will first compute the mean predictions for each group, in this case male and 

female, and the difference between the genders. Keep in mind that this method views the 

gender wage gap through the perspective of females, not males, which is the basis of this 

study. Afterwards, the endowments, coefficients and interaction terms of the wage gap 

between males and females are presented. As in the case of OLS estimates, the dependent 

variable here is ‘log wage’ and it is regressed against 12 explanatory variables, such as 

‘education’, ‘occupation’ and ‘years of work experience’ based on either full-time or part-

time (for a full list of variables, see table 1 of descriptive statistics in appendix). Since we 

want to avoid falling into the dummy variable trap and causing multicollinearity to occur, we 

will limit ourselves to the immediate explanatory variables rather than their dummy 

correspondents, which is why the amount of variables is lower in this method compared to the 

previous one. In this case, the variables for ‘education’ and ‘occupation’ are the ones that will 

be affected by this action. Note that the variable ‘occupation’ contains data for agriculture 

workers as well which is not examined in the previous method, although it will unavoidably 

be included in this method. However, the sample size for ‘agriculture’ is exceptionally small 

compared to the other two occupation levels and does not change in any noteworthy way over 

time. 
 

5. Data 
The data utilised in this study is available through LIS (Luxembourg Income Study) Cross-

National Data Center in Luxembourg (2018) and is based on eight waves consisting of 

between 4,000 to 12,000 observations for each wave between the years 1990 and 2016. More 

details on this as well as descriptive statistics for each variable included can be seen in table 1 

in appendix. All the aforementioned waves are based on data that covers the entirety of 

Germany, while data prior to 1990 is only based on West Germany (LIS Data Center, 2018). 

In order to see a fair development of the gender wage gap for the whole country, waves prior 

to 1990 were not included in this research. An advantage with ’LIS’ in the case of Germany is 

that it provides observations from the German Socio-Economic Panel Data, or ’GSOEP’, for 

all the waves used (LIS Data Center, 2018), which yields a large sample size for the study in 

order to incur more accurate results. The ’GSOEP’ is a longitudinal survey for roughly 11,000 
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households in Germany and has been carried out from 1984 in West Germany and 1990 with 

the inclusion of East Germany to 2016. The survey is performed by the Deutsches Institut für 

Wirtschaftsforschung (DIW) in Berlin (European University Institute, 2018).  

          Another advantage with ’LIS’ is that it consistently uses the same variables throughout 

the research period, i.e. from 1990 to 2016. If particular waves did not include certain 

variables that were used in other waves, then the results would be inconsistent as it would not 

be a good comparison of information. A limitation with the data is that not all variables 

contain values from the observations of the dataset. In this case, when looking at the log 

wage, thousands of values were missing in comparison to the full sample size and the amount 

of values continued to decrease when adding certain variables. This implies the more 

variables that are included in one’s study, the lower the total number of observations could 

potentially be at the end, which is due to missing values. 

          Table 1 in appendix provides descriptive statistics for the 18 variables used in this study 

and how they have changed from 1990 to 2016. First, ‘net hourly wage’ is the basic hourly 

earnings for the main job of a German individual after detracting certain costs. Details for the 

costs that differentiate this variable from ’gross hourly wage’ are not provided in ’LIS’. In 

1990, a person would earn on average roughly 12 euros per hour. Next, ‘age’ is the average 

age of a German individual. In 2007, the mean age was almost 41 years old. Furthermore, 

‘education’ is the highest completed education among German individuals, where ‘low’ 

stands for 1, ‘medium’ for 2 and ‘high’ for 3. Low is defined as less than secondary education 

completed, medium is defined as secondary education completed and high is defined as 

tertiary education completed. We can observe throughout the past 25 years that the average 

education for German individuals has been on a medium level, i.e. secondary education. In 

2016, 10 percent of German individuals had only a low education, while 60 percent had a 

medium education and 30 percent had a high education.  

          Hereafter, ‘years of work experience’ stands for how much work experience a German 

individual has accumulated during their entire career in terms of years, which includes full-

time and part-time work. In 2007, a German individual would have on average roughly 18 

years of full-time work experience and approximately 3 years of part-time work experience. 

Moreover, ‘weeks worked’ implies how many weeks a German individual has worked in a 

year. In 2007, the average was almost 20 weeks for full-time work and 5 weeks for part-time 

work. Additionally, ‘occupation’ describes whether a German individual works in 

‘agriculture’, ‘industry’ or ‘services’, where ‘agriculture’ stands for 1, ‘industry’ for 2 and 
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‘services’ for 3. In this case, the mean occupation level has during the past 25 years been 

above 2.5, meaning the majority of individuals work in services while a sizeable portion still 

work in the industry. In 2016, 30 percent of German individuals worked in the industry while 

70 percent worked in services. Note that the share of people working in agriculture has been 

nearly 0 percent during the past 25 years.  

          Next off, ‘marital status’ expresses for example whether the average person is married 

or has never married, where ‘marriage’ stands for 110 and ‘never in a marriage’ for 210. In 

this case, the average value is around 150 for these 25 years, which is closer to the number of 

‘marriage’. Put differently, the amount of people who are married in Germany is larger than 

the amount of people who have never married. Moreover, ‘health status’ stands for current 

subjective health status where 1 is ‘very good’, 2 is ‘good’, 3 is ‘satisfactory’, 4 is ‘poor’ and 

5 is ‘bad’. As can be seen, the health of Germans is on average either ‘good’ or ‘satisfactory’ 

since it is around 2.5 throughout the entire period.  

          Subsequently, ‘relation to household head’ describes the relation that the person 

questioned has to the head of the household. For instance, the person itself can be the ‘head’, 

which stands for 1000, or the ‘spouse’, which stands for 2100. Throughout these 25 years the 

relationship has on average been ’spouse’ as the values have been closer to 2100. Finally, 

‘parents education’ stands for the highest level of education of either the mother or the father. 

The levels of education measured here are for example ‘Secondary General School’, which is 

a type of secondary education that prepares students for vocational education, and 

‘Intermediate School’, which is another type of secondary education that instead focuses on a 

broader range of subjects. The former stands for 1 and the latter for 2. As can be seen, the 

average value has been around 2 during these 25 years, which suggests that German parents 

have on average an education from ’Intermediate School’. 

	
6. Results 

6.1 The results of OLS estimates 
 

Table 2 presents the OLS estimates computed for the gender wage gap in Germany between 

1990 and 2016. 
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Table 2: OLS estimates of gender wage gap 
Variable 1990 1995 2000 2004 2007 2010 2013 2016 

No control 0.281*** 0.255*** 0.265*** 0.243*** 0.242*** 0.221*** 0.215*** 0.175*** 

Age 

Change 

0.261*** 

-2 

0.239*** 

-1.6 

0.249*** 

-1.6 

0.231*** 

-1.2 

0.241*** 

-0.1 

0.223*** 

+0.2 

0.215*** 

0 

0.181*** 

+0.6 

Education         

Low 

Change 

0.268*** 

-1.3 

0.246*** 

-0.9 

0.255*** 

-1 

0.240*** 

-0.3 

0.244*** 

+0.2 

0.230*** 

+0.9 

0.232*** 

+1.7 

0.195*** 

+2 

Medium 

Change 

0.282* 

+0.1 

0.258*** 

+0.3 

0.262*** 

-0.3 

0.249*** 

+0.6 

0.243*** 

+0.1 

0.215*** 

-0.6 

0.215*** 

0 

0.175*** 

0 

High 

Change 

0.277*** 

-0.4 

0.255*** 

0 

0.244*** 

-2.1 

0.232*** 

-1.1 

0.234*** 

-0.8 

0.198*** 

-2.3 

0.204*** 

-1.1 

0.168*** 

-0.7 

Years work 
experience 

        

Full-time 

Change 

0.212*** 

-6.9 

0.182*** 

-7.3 

0.147*** 

-11.8 

0.114*** 

-12.9 

0.124*** 

-11.8 

0.108*** 

-11.3 

0.104*** 

-11.1 

0.069*** 

-10.6 

Part-time 

Change 

0.302*** 

+2.1 

0.272*** 

+1.7 

0.283*** 

+1.8 

0.266*** 

+2.3 

0.254** 

+1.2 

0.235*** 

+1.4 

0.240*** 

+2.5 

0.199*** 

+2.4 

Weeks 
worked 

        

Full-time 

Change 

0.166*** 

-11.5 

0.127*** 

-12.8 

0.094*** 

-17.1 

0.082*** 

-16.1 

0.078*** 

-16.4 

0.039*** 

-18.2 

0.034*** 

-18.1 

0.013*** 

-16.2 

Part-time 

Change 

0.320*** 

+3.9 

0.269*** 

+1.4 

0.274* 

+0.9 

0.276*** 

+3.3 

0.271*** 

+2.9 

0.256*** 

+3.5 

0.252*** 

+3.7 

0.201*** 

+2.6 



 

 16 (30) 

Variable 1990 1995 2000 2004 2007 2010 2013 2016 

Occupation         

Industry 

Change 

0.273*** 

-0.8 

0.253** 

-0.2 

0.253 

-1.2 

0.258 

+1.5 

0.252 

+1 

0.233 

+1.2 

0.231 

+1.6 

0.178 

+0.3 

Services 

Change 

0.287 

+0.6 

0.260 

+0.5 

0.260*** 

-0.5 

0.265** 

+2.2 

0.258*** 

+1.6 

0.242*** 

+2.1 

0.235 

+2 

0.182 

+0.7 

Marital 
status 
 
Change 

0.267*** 

 

-1.4 

0.241*** 

 

-1.4 

0.249*** 

 

-1.6 

0.228*** 

 

-1.5 

0.230*** 

 

-1.2 

0.190*** 

 

-3.1 

0.188*** 

 

-2.7 

0.154*** 

 

-2.1 

Health 
status 
 
Change 

0.286*** 

 

+0.5 

0.255 

 

0 

0.264 

 

-0.1 

0.242*** 

 

-0.1 

0.242 

 

0 

0.219*** 

 

-0.2 

0.214 

 

-0.1 

0.174* 

 

-0.1 

Relation to 
household 
head 
 
Change 

0.220*** 

 
 
-6.1 

0.197*** 

 
 
-5.8 

0.185*** 

 
 
-8 

0.186*** 

 
 
-5.7 

0.205*** 

 
 
-3.7 

0.201*** 

 
 
-2 

0.201*** 

 
 
-1.4 

0.166*** 

 
 
-0.9 

Parents 
education 

        

Mother 

Change 

0.270*** 

-1.1 

0.252*** 

-0.3 

0.267*** 

+0.2 

0.240*** 

-0.3 

0.238*** 

-0.4 

0.224*** 

+0.3 

0.217*** 

+0.2 

0.176*** 

+0.1 

Father 

Change 

0.271** 

-1 

0.251*** 

-0.4 

0.266** 

+0.1 

0.235 

-0.8 

0.237 

-0.5 

0.216* 

-0.5 

0.211*** 

-0.4 

0.173*** 

-0.2 

*** p<0.01, ** p<0.05, * p<0.1	
 Source: Luxembourg Income Study (2018) and own calculations 
 

The first row presents the raw gender wage gap without any control variables affecting it. As 

can be seen in 1990, the gender wage gap in Germany without any controls was 28.1 percent, 
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which implies in that year, women would earn 28.1 percent less in wages compared to men. 

Until 2016, the gap has almost constantly decreased to 17.5 percent, which signifies a 

decrease of 10.6 percentage points since 1990. Additionally, below the estimates are the 

effects on the gap in percentage points when a variable is added. These are computed by 

taking the difference between the gender wage gap without any controls and the gender wage 

gap with a variable added, where both sides are in percent.  

          When adding the effect of ‘age’ to the gender wage gap, we can detect a decrease in the 

wage gap between men and women from 1990 to 2007, although in 2010 and onwards the 

factor is increasing the gap instead. Moving on to ‘education’, we can observe that incurring a 

low education decreases the wage gap until 2004, when it starts to increase to the year 2016. 

On the other hand, possessing a medium education increases the gender wage gap until 2007, 

then the factor’s effect is reversed in 2010 and ultimately ceases to affect the gap for the rest 

of the period. Finally, a high level of education mostly decreases the gap during this period. 

Next, inspecting full-time and part-time work experience reveal drastic differences between 

the two factors. When the effects of ‘years of work experience’ are added to the gap, we 

notice it decreases significantly throughout all the years for ‘full-time’, while for ‘part-time’ 

the gender wage gap increases by a fair amount during the entire period. Moreover, for 

‘weeks worked’, the wage gap decreases immensely for ‘full-time’ and increases more for 

‘part-time’ compared to its equivalent in ‘years of work experience’ for all years. In other 

words, procuring full-time work experience and working full-time significantly lower the 

gender wage gap throughout all years. In contrast, acquiring part-time work experience and 

working part-time raise the wage gap between men and women by an adequate amount during 

all years.  

          Subsequently, we can observe interesting differences when ‘occupation’ levels are 

added to the gender wage gap. When ‘industry’ is added, the gap decreases every year until 

2000 and from there on proceeds to increase during the rest of the period, albeit with modest 

changes during each year. On the other hand, when ‘services’ is added, the wage gap 

increases throughout the entire period from a meager to an adequate amount. Note that the 

values for ‘industry’ are only significant in 1990 and 1995, while ‘services’ is only significant 

between the years 2000 and 2010. In addition, ‘marital status’ decreases the gender wage gap 

each year during this period from a slight to a decent amount, with the recent years 

experiencing the greatest changes. On the other hand, ‘health status’ barely affects the gender 

wage gap in any noteworthy way throughout the period. Further, ‘relation to household head’ 
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has consistently decreased the gender wage gap by a large amount from 1990 until 2007, 

however its effect has diminished nearly each year during this period. Finally, when observing 

‘parents education’, both parents mostly decrease the gender wage gap until 2007, when the 

education of the mother began increasing the gap while the father’s education proceeded to 

decrease it. 

 

6.2 The results of Oaxaca decomposition 
 

Table 3 exhibits the gender wage gap and the three different terms generated from the Oaxaca 

decomposition in Germany between 1990 and 2016. 

 

Table 3: Oaxaca decomposition of gender wage gap 
Type 1990 1995 2000 2004 2007 2010 2013 2016 
         
Wage 
difference 

0.283*** 0.264*** 0.255*** 0.254*** 0.255*** 0.257*** 0.268*** 0.236*** 

         

Endowments 0.089*** 0.112*** 0.099*** 0.110*** 0.107*** 0.106*** 0.124*** 0.084*** 

Share 31.5 42.4 38.8 43.3 42.0 41.2 46.3 35.6 

         

Coefficients 0.177*** 0.151*** 0.070*** 0.115*** 0.130*** 0.031 0.002 0.042** 

Share 62.5 57.2 27.5 45.3 51.0 12.1 0.7 17.8 

         

Interaction 0.016 0.001 0.086*** 0.029 0.018 0.121*** 0.142*** 0.110*** 

Share 5.7 0.4 33.7 11.4 6.9 47.1 53.0 46.6 

*** p<0.01, ** p<0.05, * p<0.1 
Source: Luxembourg Income Study (2018) and own calculations 

 

The first row describes the gender wage gap and how it has developed. As can be observed, 

the gender wage gap was 28.3 percent in 1990, which implies that women would earn 28.3 

percent less in wages compared to men in that year. Until 2004, the gap has been steadily 
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decreasing to 25.4 percent. Afterwards, it has been on a slow incline to 26.8 percent in 2013 

until it took a sharp decrease to 23.6 percent in 2016. Overall the gender wage gap has 

decreased by 4.7 percentage points since the 1990s. 

          The next three rows present the three terms that the gender wage gap consists of. Keep 

in mind that the values of the three terms add up to the value of the gender wage gap for each 

year, with slight deviations for the years 1990, 2007 and 2010 due to rounding off. Below 

each value is the share of the term to the gender wage gap in percent. Examining first the 

endowments term, the explained part, we can observe that the term stands for 31.5 percent of 

the gender wage gap in 1990, which is lower than the coefficients term although it still stands 

for a fairly considerable amount. This indicates that 31.5 percent of the wage gap between 

genders can be explained by differences in observable characteristics such as occupation and 

education. The share remains approximately between 30 to 45 percent throughout the years 

with several rises and falls, and in 2016 the endowments term stood for 35.6 percent of the 

gender wage gap.  

          Next, the coefficients term, the unexplained part, accounts for 62.5 percent of the 

gender wage gap in 1990, which stands for the majority of the gap. In other words, 62.5 

percent of the wage gap between men and women is attributed to discrimination or other 

unobservable differences. The term shows a negative trend, as the share decreases by a sizable 

amount until 2000 where it stood for 27.5 percent, which soon after turned into a sharp 

increase until 2007 where it accounted for 51 percent and finally an immense decline until 

2016 where it stood for 17.8 percent of the gender wage gap. Note that this last value is 

significant at a 5 percent significance level.  

          Finally, the interaction term, which captures unobserved effects that exist 

simultaneously by both endowments and coefficients, stands for 5.7 percent of the gender 

wage gap in 1990, which is the lowest share among the three terms. This suggests that 5.7 

percent of the wage gap between genders are captured joint effects between men and women 

that have been removed from the endowments and coefficients terms in order to preserve the 

individual effects in those terms. The share demonstrates a positive trend throughout these 

years. From 1990 to 2000 it has increased to 33.7 percent, and until 2007 it has been 

decreasing to 6.9 percent. In 2010 it increased to 47.1 percent and has been around that level 

until 2016 where it stood for 46.6 percent of the gender wage gap. Note that the majority of 

the values before 2010 are not significant at any significance levels. 
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7. Discussion and analysis 

7.1 Analysis of OLS estimates  
Based on the results of the OLS estimates in table 2, we are able to provide answers for both 

parts of our research question. First, the gender wage gap without any control variables was 

28.1 percent in 1990 and 17.5 percent in 2016, indicating that the wage gap between men and 

women in Germany has decreased by 10.6 percentage points since the 1990s, which is in 

accordance to the hypothesis. Keep in mind that this is the raw wage gap between men and 

women, implying that we cannot deduce that there exists any discrimination towards women 

when discerning these estimates. These estimates inform us that there exist differences in 

wages between the genders and that these differences have over time decreased in Germany, 

however we do not know why based on these facts alone. In order to understand why, we can 

examine how the factors in table 2 have affected the raw gap during these past 25 years and 

determine which ones that might have played an influential role in affecting the gender wage 

gap over time.  

          When inspecting table 2, we can observe that ‘age’ and the ‘education’ variables have 

not been greatly impactful towards changing the gender wage gap overall. ‘Age’ appeared to 

lower the gap to a certain degree until 2004 yet the factor has later on provided less significant 

changes to it. ‘Low education’ decreased the gap until 2004 although during recent years the 

factor started to increase it instead, which is sensible since procuring low education is not 

valued highly by employers. Additionally, the changes are consistently low all around for 

‘medium education’, and ‘high education’ displays constant decreases of the gender wage gap 

throughout the majority of the years. This is not surprising since the higher your attained 

education is, the more you will receive in earnings and the less difference there will be 

between both genders’ wages. In other words, possessing a higher education in this case is a 

minor contributor to explaining the wage gap between genders. 

          Next, when examining the variables for ‘years of work experience’ and ‘weeks 

worked’, we note that these contribute significantly to explaining the gender wage 

differentials. In the case of the ‘full-time’ variables, both have decreased the gender wage gap 

throughout all years and have over time decreased the gap at an increasing rate. To view this 

more clearly, we can observe in the year 2016 that when ‘years of full-time experience’ is 

added, only 6.9 percent of the wage gap between men and women remains. Moreover, when 

‘weeks worked full-time’ is added, only a miniscule amount of 1.3 percent is left of the 

gender wage gap. The latter variable alone is able to explain away roughly all of the wage 
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differentials between men and women. Simply put, having full-time work experience and 

working full-time contribute the most out of the factors included here to raising the wages of 

women and lowering the wage gap between both genders. On the other hand, having part-time 

work experience and working part-time have instead increased the gender wage gap 

throughout all years and these factors have remained fairly consistent in their values over 

time. Put differently, the factors for ‘part-time’ contribute a fair amount to increasing the 

wage gap between men and women due to them lowering women’s wages and increasing the 

gap between both genders.  

          Subsequently, there is no major difference in women’s wages between working in 

‘industry’ or ‘services’, as both occupation levels have from 2004 and onwards increased the 

gender wage gap by a decent amount. In addition, ‘marital status’ has overall decreased the 

gender wage gap over time and has since 2010 affected it by a decent amount. Put differently, 

the marital status of women has developed a larger impact on their wages in recent times. On 

the other hand, ‘health status’ has not had a substantial effect on wage differentials between 

men and women at all. Interestingly, women’s relationship to the household head used to 

decrease the gender wage gap by a tremendous amount in earlier years however its impact has 

continuously diminished over time. This development could be a sign of the male 

breadwinner model weakening in the labour market. In other words, this factor may partially 

contribute to explaining the decline of the gender wage gap, albeit only in the earlier years. 

Finally, the education of parents does not have a noteworthy impact on the changes of the 

gender wage gap. Both parents have the same type of pattern throughout the years until 2007, 

when the education of mother began to increase the wage gap between genders and the 

education of father proceeded to decrease it. This change suggests the education of mothers 

has developed a negative impact on women’s wages, while the education of fathers continues 

to positively affect it, although only marginally for both parties. 
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7.2 Analysis of Oaxaca decomposition  
 
Figure 1: Changes in the gender wage gap, Oaxaca and OLS 

 
Source: Luxembourg Income Study (2018) and own calculations in Microsoft Excel 

 

When inspecting the results for Oaxaca decomposition in table 3, we are once again able to 

provide answers to both parts of the research question. The gender wage gap for Oaxaca now 

takes into account all the immediate variables that have been examined in the previous 

method. As can be seen, the decomposed gender wage gap was 28.3 percent in 1990 and 23.6 

percent in 2016, implying that the wage gap between men and women in Germany has 

decreased by 4.7 percentage points since the 1990s, which is in accordance with the 

hypothesis. This development can be more clearly viewed in figure 1, which demonstrates 

how the gender wage gap has developed based on both Oaxaca decomposition and OLS 

estimates. Both methods indicate that the gap has decreased since the 1990s, although the gap 

for OLS estimates has decreased by approximately twice the amount of the gap for Oaxaca 

decomposition, i.e. 10.6 percentage points as was mentioned in the previous subsection. In 

other words, the raw gender wage gap drastically overestimates the amount of the gap that has 

decreased since it does not take into consideration the possible factors that could affect it. On 
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the other hand, the Oaxaca decomposition naturally achieves this, which is the reason why we 

are noticing these significant differences between both methods.  

          We will now analyse the gender wage gap for Oaxaca decomposition in greater details 

based on the changes in figure 1. As can be seen in the figure, there are three major changes 

that have affected the gender wage gap during this period. First, the gap is diminishing at a 

decreasing rate from 28.3 percent in 1990 to 25.4 percent in 2004. Afterwards, it gradually 

increases until 2013 to 26.8 percent. Finally, the gap takes a steep decrease to 23.6 percent in 

2016. The first change occurs in an incredibly turbulent time in Germany, as the reunification 

of both West Germany and East Germany had just occurred. During this period, the country 

could have experienced a decrease in the gender wage gap due to both sides converging to a 

single welfare system. The model that was implemented is the conservative one that West 

Germany possessed (Bosch & Jansen, 2010, pp. 140), which gave rise to an increasing gender 

wage gap in East Germany after procuring an exceptionally narrow gap before reunification, 

while the gap in West Germany proceeded to decrease (Bosch & Jansen, 2010, pp. 144). 

          Consequently, the gender wage gap started increasing until 2013 and during this period 

the financial crisis of 2008 had occurred. The crisis could have instigated layoffs for low-

income jobs and as Bosch & Jansen (2010, pp. 142) point out, most women in Germany have 

part-time jobs. As can be seen in table 2, from 2004 and onwards the variable ‘weeks worked 

part-time’ started to increase the gender wage gap by a considerable amount. In other words, 

as more women were laid off during the financial crisis, the wage differentials between men 

and women started to increase as women’s wages started to decline due to lack of demand 

from employers. After 2013, the gender wage gap took a sharp decline in value. This change 

could be due to multiple reasons; the first one being that the economy in Germany began to 

recover from the financial crisis and the second one is the incorporation of a minimum wage 

in Germany in 2014. The minimum wage increased the wage level for low-income jobs, and 

since most women in Germany possess part-time jobs (Bosch & Jansen, 2010, pp. 142), the 

wage differentials between genders would have decreased as women’s wages increased. This 

argument is further strengthened by a decrease in the effect of working part-time, which can 

be observed in table 2. The table shows the increase in the gender wage gap when taking into 

account ‘weeks worked part-time’, which was noticeably lower in 2016 compared to previous 

years. 
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Figure 2: Changes in the shares of endowments, coefficients and interaction 

 
Source: Luxembourg Income Study (2018) and own calculations in Microsoft Excel 

 

We will now turn our focus to the changes in the shares of endowments, coefficients and 

interaction terms relative to the gender wage gap between 1990 and 2016 in Germany, which 

can be seen in figure 2. We can first acknowledge that the endowments term, which is the 

blue line with diamond-shaped markers, has gradually increased over time. However, in 

comparison to the other two terms, the value has not advanced by a significant amount. The 

term stood for 31.5 percent of the gender wage gap in 1990 and since then it has slightly 

increased to 35.6 percent in 2016, a change by 4.1 percentage points. Put differently, the 

endowments term, which examines differences in characteristics between men and women, 

now explains more of the gender wage gap since the 1990s. This is in contrast to the 

hypothesis as it was stated that explained differences should decrease due to women 

increasing their human capital accumulation compared to men. Based on the human capital 

theory then, it seems that women have since the 1990s accrued less human capital compared 

to men since the higher share of endowments indicates broader differences between men and 

women. The explanation could be that the male breadwinner model still carries a strong 

foothold in Germany, which is supported by Bosch & Jansen (2010, pp. 141). Simply put, 
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women in Germany have not changed their outlook on spending a fraction of their life in the 

household since the 1990s. Overall, the increase of endowments could potentially indicate 

that the gender wage gap has slightly increased based on theory.  

          Subsequently, we can observe that the coefficients term, which is the red line with 

square-shaped markers, has overall experienced a negative trend since the 1990s. The term 

accounted for 62.5 percent of the gender wage gap in 1990 and has since then significantly 

decreased to 17.8 percent in 2016, a change by 44.7 percentage points. This suggests that 

while the term was larger than the endowments term in 1990, it has since then decreased to 

become smaller than endowments in 2016. In other words, the coefficients term, which 

examines discrimination as well as other unobservable differences, now explains drastically 

less of the gender wage gap since the 1990s. This is in accordance to the hypothesis, which 

stated that unexplained differences should decrease due to women now experiencing less 

discrimination in the labour market. As can be seen in table 2, the gender wage gap is less 

affected, and was even positively affected until the year 2000, if women worked in the 

industry compared to services such as kindergarten teachers or child care workers. Based on 

the occupational crowding theory then, this could imply that women are experiencing less 

discrimination due to reduced gender segregation in the labour market when procuring blue-

collar jobs compared to regular white-collar jobs. Keep in mind though that this is a rough 

comparison due to several values for industry not being significant at any significance level. 

Overall, the decrease of coefficients might have contributed heavily to decreasing the gender 

wage gap based on theory. 

          Finally, the interaction term, which is the green line with triangle-shaped markers, has 

overall experienced a positive trend since the 1990s. The term stood for 5.7 percent of the 

gender wage gap in 1990 and has since then increased immensely to 46.6 percent in 2016, 

which is a change of 40.9 percentage points. Simply put, the interaction term, which captures 

joint effects between men and women and removes them from the endowments and 

coefficients terms, now explains markedly more of the gender wage gap since the 1990s. This 

suggests that more outcomes in the other two terms have over time only been achieved 

through the effort of both men and women, which as can be recalled is irrelevant information 

for us. As can be seen in figure 2, the interaction term displays nearly a mirror image of the 

coefficients term, which indicates that the coefficients term was mostly affected by these joint 

effects. In other words, if the interaction term had not been included in the method, it would 

have been difficult to observe the true changes of mostly the coefficients term as well as the 



 

 26 (30) 

endowments term. 

 
8. Conclusions and summary 
The research question of this study is ‘How has the gender wage gap in Germany developed 

since the 1990s, and what factors can explain the gap’. Through the OLS estimates, we have 

ascertained that the raw wage gap between men and women has decreased from 28.1 percent 

in 1990 to 17.5 percent in 2016, which is in accordance with the hypothesis. Moreover, the 

factors that contribute the most to the decrease of the raw gender wage gap are ‘years of full-

time work experience’, ‘weeks worked full-time’ and ‘relation to household head’, 

specifically the years prior to 2010 for the latter. On the other hand, the factors that contribute 

the most to the increase of the gap are the part-time equivalents of the ‘work experience’ and 

‘weeks worked’ factors. In the case of the Oaxaca decomposition, we have determined that 

the decomposed gender wage gap has decreased from 28.3 percent in 1990 to 23.6 percent in 

2016, which is in accordance with the hypothesis. This also demonstrates how much OLS 

estimates overestimate the gender wage gap when not including possible impactful factors in 

the computation.  

          Furthermore, the endowments term has slightly increased since the 1990s, suggesting 

that women in Germany have accrued less human capital compared to men during this period. 

Simply put, this slight increase might have marginally contributed to increasing the gender 

wage gap based on theory. This is in contrast to what was predicted in the hypothesis. 

Additionally, the coefficients term has significantly decreased since the 1990s and accounts 

for a substantially less share than the endowments term in 2016 compared to 1990. The 

decrease is due to less discrimination as well as other unobservable differences being 

experienced by women through reduced gender segregation in the labour market. In other 

words, this sheer decrease could have contributed to the decrease of the gender wage gap 

based on theory. This aligns well with the prediction in the hypothesis. Finally, the interaction 

term has markedly increased since the 1990s, implying that more joint effects between men 

and women have been captured and extracted from the endowments and coefficients terms. 

These effects would have hidden the true changes of the two terms, yet have ultimately been 

removed in order to provide more accurate results for this study. 

          Subsequently, numerous improvements could be made for this study. For starters, it 

would be interesting to inspect how the different categories of the variables ‘marital status’, 

‘relation to household head’ and ‘parents education’ affect the gender wage gap individually. 
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Moreover, there are most certainly other variables that can impact the gender wage gap. One 

could then test more variables against the ‘female’ variable in an OLS regression and examine 

if they have any noteworthy effects.  

          To summarise this research paper; we have examined the background as well as the 

importance and the interesting aspects of researching gender wage gap. Additionally, past 

studies regarding this topic as well as multiple theories and the hypothesis were presented. 

Afterwards, the methodological framework for this research was demonstrated through OLS 

estimates and the Oaxaca decomposition. Moreover, through the Luxembourg Income Study 

(LIS) we were able to extract the necessary data from the German Socio-Economic Panel 

Data (GSOEP) for this research. Thereafter, the results were presented as well as discussed 

and analysed in detail. Finally, conclusions from this research were made and further areas 

where this topic could be improved were stated. 
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Appendix 
 

Table 1: Descriptive statistics 
Variable  1990 1995 2000 2004 2007 2010 2013 2016 

Net hourly 
wage 

Mean 12.2 

(10.0) 

14.1 

(8.9) 

17.7 

(14.1) 

9.4 

(8.9) 

9.4 

(6.5) 

10.3 

(7.1) 

10.7 

(9.3) 

11.0 

(6.6) StD 

Age Mean 34.1 

(20.8) 

34.6 

(20.8) 

38.2 

(21.5) 

39.4 

(21.8) 

41.3 

(22.2) 

35.6 

(23.1) 

36.1 

(22.8) 

37.0 

(22.9) StD 

Education Mean 1.9 

(0.7) 

2.0 

(0.7) 

2.1 

(0.7) 

2.1 

(0.7) 

2.2 

(0.6) 

2.1 

(0.6) 

2.1 

(0.6) 

2.1 

(0.7) StD 

Low Mean 0.3 

(0.4) 

0.2 

(0.4) 

0.2 

(0.4) 

0.2 

(0.4) 

0.1 

(0.3) 

0.1 

(0.3) 

0.2 

(0.4) 

0.1 

(0.4) StD 

Medium Mean 0.5 

(0.5) 

0.5 

(0.5) 

0.6 

(0.5) 

0.6 

(0.5) 

0.6 

(0.5) 

0.6 

(0.5) 

0.6 

(0.5) 

0.6 

(0.5) StD 

High Mean 0.2 

(0.4) 

0.2 

(0.4) 

0.3 

(0.4) 

0.3 

(0.5) 

0.3 

(0.5) 

0.3 

(0.5) 

0.3 

(0.5) 

0.3 

(0.5) StD 

Years work 
experience 

         

Full-time Mean 15.5 

(13.2) 

15.6 

(13.3) 

17.2 

(13.8) 

17.5 

(14.0) 

18.3 

(14.2) 

17.0 

(13.9) 

16.6 

(13.9) 

16.9 

(14.0) StD 

Part-time Mean 1.7 

(4.6) 

1.8 

(4.6) 

2.3 

(5.4) 

2.6 

(5.6) 

3.1 

(6.1) 

3.4 

(6.2) 

3.6 

(6.4) 

3.9 

(6.6) StD 

Weeks 
worked 

         

Full-time Mean 25.1 24.1 22.2 20.7 20.4 19.7 19.5 19.5 
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StD (24.7) (24.8) (25.0) (24.7) (24.8) (24.6) (24.5) (24.5) 

Part-time Mean 4.2 

(13.4) 

4.4 

(13.7) 

7.1 

(17.0) 

5.4 

(15.3) 

5.4 

(15.3) 

7.0 

(17.1) 

7.2 

(17.4) 

7.5 

(17.7) StD 

Occupation Mean 2.5 
(0.6) 

2.6 
(0.5) 

2.6 
(0.5) 

2.7 

(0.5) 

2.7 
(0.5) 

2.7 
(0.5) 

2.7 
(0.5) 

2.7 
(0.5) StD 

Industry Mean 0.4 
(0.5) 

0.4 
(0.5) 

0.3 
(0.5) 

0.3 
(0.5) 

0.3 
(0.5) 

0.3 
(0.5) 

0.3 
(0.4) 

0.3 
(0.4) StD 

Services Mean 0.5 
(0.5) 

0.6 
(0.5) 

0.6 
(0.5) 

0.7 
(0.5) 

0.7 
(0.5) 

0.7 
(0.5) 

0.7 

(0.5) 

0.7 
(0.5) StD 

Marital 
status 

Mean 146 
(50) 

147 
(50) 

149 
(50) 

152 
(51) 

153 
(51) 

153 
(51) 

153 
(51) 

154 
(52) StD 

Health 
status 

Mean 2.4 
(1.0) 

2.6 
(1.0) 

2.6 
(0.9) 

2.6 
(1.0) 

2.6 
(1.0) 

2.6 
(1.0) 

2.6 

(1.0) 

2.6 
(1.0) StD 

Relation to 
household 
head  

Mean 2078 
(941) 

2056 
(936) 

1983 
(914) 

1950 

(906) 

1912 
(895) 

2060 
(929) 

2077 
(948) 

2053 
(941) StD 

Parents 
education 

         

Mother Mean 1.8 
(1.4) 

1.8 

(1.4) 

1.8 
(1.4) 

1.8 
(1.4) 

1.8 
(1.3) 

1.9 
(1.4) 

2.0 
(1.5) 

2.2 
(1.8) StD 

Father Mean 1.9 
(1.5) 

1.9 

(1.5) 

1.9 
(1.4) 

1.9 
(1.4) 

1.9 
(1.4) 

2.0 
(1.4) 

2.1 

(1.5) 

2.3 
(1.9) StD 

Obs.  5,100 4,831 8,073 7,856 7,637 11,558 9,303 8,448 

Source: Luxembourg Income Study (2018) 
 


