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Abstract 

This paper presents new evidence on the interaction between demographic and 
occupational change in Europe over the last 25 years. We use data from the European 
Union Labour Force Survey covering six European countries. The analysis is based on a 
cross-sectional comparison between the population and employment distributions in 1995 
and 2019. This strategy allows us to study the changing demographic dynamics, which 
have brought a more feminised, aged and educated working population, in a context of 
structural employment change, where higher job polarisation or occupational upgrading are 
the main patterns. The results indicate that the increasing female participation has been 
accompanied by job polarisation, driven especially by the expansion of low-paid jobs 
among women. Although educational upgrading was particularly relevant for females, a 
multinomial logistic regression shows that occupational returns to education have declined 
more for women than men. Finally, despite the fact that the share of young (old) workers 
has decreased (increased), the occupational profile has changed similarly for both groups 
and the gender-based differences remain regardless of their age. 
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Executive summary 

This paper presents new empirical evidence on the interaction between demographic and 

occupational change over 1995-2019 in Europe. We focus on six European countries, namely, 

Germany, France, Italy, Spain, Sweden and Czech Republic. Using data from the European Union 

Labour Force Survey, and based on a jobs approach (occupation-sector combinations). We explore 

how the occupational and demographic structures have changed and evolved, but more 

importantly, we study the link between both structures, which are important drivers of change for 

each other. In particular, this paper is articulated around the following three major questions. 

First, focusing on the increasing female employment, we study if the feminization of the labour 

market narrowed or enlarged the gap between the jobs held by men and women. Our results show 

that the growth of female employment was higher in low-paid jobs and, to a lesser extent, in high-

paid jobs. Therefore, the increasing share of female workers has been associated to a certain 

polarisation, or even “degradation”. 'This implies that, although progress has been achieved, the 

gender gap remains an important aspect of European labour markets. 

Second, since Europe has undergone a process of educational upgrading, especially among women, 

we explore whether this process has favoured the labour market position of European workers, and 

whether women benefitted more than men. Using a multinomial logistic regression, we show that 

the occupational structure could not keep with the increasing levels of education, so occupational 

returns to education have been eroded over time. This trend affected more female workers, which 

is especially significant given their higher educational achievements. Moreover, our results suggest 

that despite occupational and educational upgrading tended to go together, the latter may have 

driven the former. 

Finally, we look at the aging of the working age population. We compare how the occupational 

prospects of the increasing/decreasing number of old/young workers have changed over the last 25 

years. Despite this demographic divergence, which could lead to different labour market 

trajectories, the occupational profile of both groups has changed similarly within each country. 

Interestingly, differences between male and female workers remain regardless of their age. Besides 

highlighting the importance of gender differences, this result suggests that other factors beyond 

the size of the cohorts, especially at a national level, can play an important role. 

Overall, we find that female employment is getting increasingly polarised and, based on our results, 

the occupational outcomes of education is one of the main drivers behind this trend. However, 

important differences between countries emerge when we look at the gender occupational gap: 

Sweden and France are the most advanced countries in terms of gender parity, significant progress 

has been made in Italy and, especially, Spain. Germany shows no great improvements in the last 25 

years and the Czech Republic is an outlier in this respect. Therefore, further research is needed to 

better understand the cross-country difference in the link between occupational and demographic 

change, starting from the role that labour market institutions might have had in mediating this link.   
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1 Introduction 

In the last couple of decades, there has been abundant literature in social sciences discussing the 
main patterns of occupational change and their underlying drivers, particularly in developed 
economies. A vibrant debate around the empirical observation of patterns such as job polarisation 
or occupational upgrading has emerged, with different hypotheses around what factors may 
explain them (Autor, Levy and Murnane 2003; Goos, Manning and Salomons 2009; Acemoglu and 
Autor, 2011; Fernández-Macías, 2012; Fernández-Macías and Hurley 2017). Some of these 
hypotheses relate to demographic factors which, via changes in labour supply and in patterns of 
economic demand, can affect the evolution of the occupational structure (Oesch and Rodriguez-
Menés 2011; Oesch, 2013; Dwyer, 2013; Murphy and Oesch, 2018). In this paper, we discuss 
empirically the interaction between occupational and demographic change using population and 
labour market data from 6 European countries over a period of two and a half decades (1995 to 
2019). 

The occupational and demographic structures are continuously changing and evolving for different 
reasons. In the literature, the main factors considered to be behind the change in the occupational 
structure are technical and organisational change, trade, the changing structure of demand, 
institutional change and changes in the structure of labour supply (Autor and Dorn, 2013; Oesch, 
2013). Conversely, improvements in health, social and cultural changes in norms surrounding 
gender roles and family formation and education policies are altering the demographic structure 
(Goldin, 2006; Juhn and McCue, 2017; Lesthaeghe, 2020). But what is most important for our 
purposes is that the occupational and demographic structures are strongly interlinked, and they are 
important drivers of change for each other. The demographic structure provides the supply of 
labour that fills up the positions of the occupational structure. At the same time, the occupational 
structure is a key determinant of the life chances available to the different demographic groups, 
thus acting as a barrier or an enabler of individuals’ life choices and affecting in turn fertility rates, 
life expectancy and/or migration trends.  

For instance, the increasing female labour market participation, which resulted from large-scale 
changes in gender roles in recent decades, has most likely contributed to the expansion of care and 
household services occupations (Dwyer, 2013). However, while such growing presence led to their 
greater economic independence and freedom of choice in the domain of family formation, it has 
likely contributed to declining fertility rates and, thus, an ageing population (Goldin, 2006; 
Lesthaege, 2020). Moreover, such demographic trends can additionally affect the labour market by 
reducing the size of the entering cohorts. Indeed, the cohort-crowding hypothesis argues that the 
larger the labour market entry cohorts, the bigger the competition for jobs (Korenman and 
Neumark, 2000; Biagi and Lucifora, 2008; Moffat and Roth, 2016; Graaff et al., 2018). 

Focusing on six European countries, this study presents some new empirical evidence on the 
interaction between demographic and occupational change over 1995-2019. Offering a 
comparative perspective is particularly relevant in the European context, where different welfare 
state regimes and diverse realities and policy needs coexist (Esping-Andersen, 1990). In this line, 
this paper provides a comprehensive understanding of the abovementioned phenomena, allowing 
us to gain new insight and contribute to the existing literature. Although previous literature has 
considered the impact of labour supply factors on occupational change, or occupational chances as 
a driver of demographic trends, to our knowledge no previous study has integrated the 
demographic and occupational perspectives as we do in this paper. 

Following a jobs approach (using a combination of occupations and sectors as unit of analysis), we 
rely on descriptive and inferential statistical techniques, including the adaptation of population 
pyramids to the study of the labour market, to answer the following main questions. First, has the 
increasing female employment participation narrowed or enlarged the gap between the jobs held 

https://link.springer.com/article/10.1007/s11205-021-02768-7#ref-CR1
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by men and women? Second, Europe has undergone a process of education upgrading, especially 
among women, but has it benefited the labour market position of women more than that of men? 
Third, given the growing share of old age workers and the decreasing number of young workers, 
have their occupational chances differently evolver over time? Do they face worse or better 
occupational prospects today than 25 years ago? 

Our results show that the growth of female employment was higher in low-paid jobs and, to a 
lesser extent, in high-paid jobs, thus being associated to a certain polarisation or even “degradation” 
in occupational terms. In fact, despite the progress made, we confirm that the gender gap remains 
an important aspect of European labour markets. A multinomial logistic regression also reveals that 
the occupational structure could not keep with the increasing levels of education, so occupational 
returns to education have been eroded over time, particularly for female workers. Interestingly, 
despite presenting a diverging demographic pattern, the occupational profile of both young and old 
workers has changed similarly within each country and the gender-based differences remain 
regardless of their age. 

The paper unfolds as follows. Section 2 reviews the literature regarding how occupational and 
demographic change interact. Section 3 describes the methodology and data. Section 4 presents 
the main results, which are structured along the above-mentioned key questions. Section 5 
concludes. 

2 Literature review 

This section presents some stylised facts about demographic and occupational change in Europe in 
the last 25 years. On the socio-demographic side, the key trends have been the ageing of the 
working age population, an increasing participation of women in the labour market and a (still) 
significant educational upgrading. On the occupational side, in a context of growing employment 
rates there have been two dominant patterns: polarisation and upgrading, namely, a more or less 
pervasive expansion of high-paid jobs simultaneous with varying trends in mid and low-paid jobs. 
The following subsections delve deeper into these processes and their interrelation, but first we 
must define the basic concepts. 

The demographic (or population) structure refers to the distribution of the general population by 
age and gender at a given point in time, which is determined by the rates of birth, death, 
immigration and emigration. Those, in turn, are driven by socioeconomic factors such as economic 
development, health, education, social and cultural norms surrounding family formation, etc. 

The occupational structure refers to the distribution of the working population across different 
occupations and sectors at a given point in time (Fernández-Macías, 2011; Oesch, 2013). The main 
mechanism determining this structure is the division of labour, which is in advanced market 
economies coordinated mostly by two institutions: markets and firms. Markets coordinate 
exchanges between firms (or productive organisations) in a decentralised way, and firms coordinate 
collaborative production and distribution processes in a hierarchical way. Sectors are a way of 
classifying productive organisations relying on their product and the markets on which they operate, 
while occupations express roles or positions within productive organisations based on their 
specialisation and hierarchical position. The employment distribution by sector and occupation is, 
therefore, a picture of the division of labour in a society at a given point in time. 

2.1 Demographic changes and the labour market 

The transformation of Europe’s population structure from a ‘young’ to an ‘old’ one is a long-term 
trend. The demographic transition started around 1800 when mortality rates started to decline in 
northwest Europe and was followed a century later (1890-1920) by a generalized decrease in 
fertility rates (Lee, 2003). Consequently, although population growth first accelerated, it slowed 
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down as the population moved towards low fertility and long life expectancy. Since then, continuing 
socio-demographic change has had profound implications on the structure of the European labour 
force. It has made the overall labour supply older and the labour market participation more gender 
balanced. 

The continuous decline in the fertility rates have been rooted in the changes in attitudes and norms 
that European society was undergoing at that time. In demographic terms, this cultural 
transformation - ‘the second demographic transition’ (Lesthaeghe and van de Kaa, 1986) - was 
reflected in a decline of marriages, rising ages at first marriage, increasing cohabitation, fertility 
postponement and increasing mean ages at parenthood, all of which contributed to the structural 
sub-replacement fertility and population decline (Lesthaeghe, 2020). The process, however, did not 
occur homogeneously across Europe. Fertility rates were below replacement level by 1960 in 
Sweden, Germany and the Czech Republic, by 1975 in France and Italy and only in 1981 in Spain.1  

The expansion of education has been considered one of the main driving factors of the ‘second 
demographic transition’, as it has contributed to the decline of traditional religious beliefs and to 
the increasing focus on personal self-fulfillment from work (Zaidi and Morgan, 2017). In this 
context, the gender revolution started to gain momentum and, ultimately, enhanced the ‘second 
demographic transition’ (Goldin, 2006). Women gained greater freedom and ability to prevent 
unwanted pregnancies, postpone marriage and parenthood, participate in the labour market and 
achieve economic independence.  

In this light, the second half of the 20th century marked the decline of the traditional ‘male 
breadwinner - female care provider’ model (Britt-Inger, 2016), which has given way to the 
affirmation of the ‘dual earner-carer’ model, now being at the centre of the current EU’s welfare 
state approach (Hobson, 2004; Olivetti and Petrongolo, 2017). Nevertheless, gender gaps in the 
labour market persist even today. Despite the increasing female labour market participation, 
European women are still less active on the labour market, receive lower wages, face occupational 
segregation and carry most of care burden of dependent household members (Klasen, 2019; Kleven 
et al., 2019; Grubanov-Boskovic et al., 2020). Among the barriers, we can mention the motherhood 
penalty (Boeckmann et al., 2015; Juhn and McCue, 2017; Kleven et al., 2019), the hiring 
discrimination (Neumark, 2018), the bargaining effect (Dittrich et al., 2014; Card et al., 2016) and 
the discriminating promotion opportunities for women (Hospido et al., 2019). 

The changes in the fertility rates have also affected the age structure of the working population. 
With decreasing fertility, the size of the cohorts entering the labour market also shrinks. In this 
regard, Easterlin (1961), Perry (1970) and Flaim (1979) advanced the so-called cohort-crowding 
hypothesis, according to which the workers belonging to large labour market entry cohorts face 
bigger within-cohort competition for jobs. The literature has largely confirmed the negative effect 
of the cohort size of youth on the employment rate and a positive effect on the unemployment rate 
(Korenman and Neumark, 2000; Biagi and Lucifora, 2008; Graaff et al., 2018).2 In this paper, we 
exploit the aging of the working population and explore how the occupational prospects have 
changed over time for old and young workers, whose demographic share has increased and 
decreased, respectively. 

2.2 Occupational change in developed market economies since the 1990s 

At the turn of the millennium, the debate on occupational change was largely focused on the 
pervasive and polarising effect of digital technologies on labour markets (Autor, Levy and Murnane, 
2003; Goos, Manning and Salomons, 2009; Acemoglu and Autor, 2011). However, subsequent 

 

1 Eurostat [demo_find] database, extracted on 05.04.2021. 
2 On other hand, Shimer (2001) results do not confirm the cohort crowding hypothesis. This discrepancy stems mainly 
from different methodological approaches. 

https://link.springer.com/article/10.1007/s11205-021-02768-7#ref-CR1
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studies found varying patterns across different developed economies, with occupational upgrading 
being at least as important (or even more) as job polarisation (Oesch and Rodriguez-Menés, 2011; 
Fernández-Macías, 2012). In fact, besides computerisation, flexibilizing changes in the regulation of 
labour in the 1990s and early 2000s have probably contributed to some observed patterns of job 
polarisation, whereas the continuing expansion of public sector services (e.g., education and health) 
contributed to the expansion of high-skilled jobs (Fernández-Macías and Hurley, 2017).  

Another important driver of occupational change in this recent literature refers to supply-side 
factors (Dwyer, 2013). Recently, Daniel Oesch has argued that the availability of some types of 
labour supply can at least facilitate or hinder the expansion of some types of jobs (Oesch and 
Rodriguez-Menés 2011; Oesch, 2013; Murphy and Oesch, 2018). Oesch refers to two specific 
factors. On the one hand, the massive process of educational upgrading in advanced economies 
since WWII, which accelerated since the 1970s especially for women, can be plausibly linked to the 
simultaneous and more or less pervasive expansion of highly qualified occupations (Oesch, 2013).3 
On the other hand, the surges of migration in some developed economies seemed to facilitate an 
expansion of low-paid jobs that would not fit the educational upgrading hypothesis (Spain and UK 
were among the countries that saw a bigger migration surge, which may explain their exception).4 

In this line, Dwyer (2013) focused on the change in gender relations that resulted in an expanding 
participation of women in the US labour market since the 1990s. This affects the occupational 
structure in at least two important ways. First, the increasing female participation in paid 
employment contributed to a growing demand for reproductive and care paid labour services 
(previously provided by domestic labour). Second, it increased the supply of labour for (paid) care 
and reproductive labour occupations. Both trends contribute to job polarisation, because the 
occupations involved tend to be either low-paid reproductive work (e.g., domestic or care activities) 
or mid-high paid professional care work (e.g., health and education professionals and associates). 
This is an example of the feedback loop that exists between socio-demographic and occupational 
change, which motivates the need to comprehensively study their interrelation, which is the main 
purpose of the paper. 

Linked to the questions stated in the introduction, the following hypotheses (H) were derived from 
previous evidence in the literature. First, we expect that the increasing participation of women has 
enlarged the occupational gender gap in Europe (H1), as argued by Dwyer (2013). Second, given the 
barriers that female workers face when entering the labour market (Blau and Kahn, 2017), we also 
expect that educational upgrading has benefited more the occupational position of men (H2). 
Finally, since the share of old and young works has been increasing and decreasing, respectively, 
and the cohort size influences labour outcomes (Garloff, Pohl and Schanne, 2013; Moffat and Roth, 
2016), we hypothesize that the labour markets prospects and occupational patterns have 
differently evolved over time for both groups (H3).  

3 Data and methodology 

The main data source used in this paper is the European Union Labour Force Survey (LFS). We use a 
sub-sample of six countries: Germany, France, Italy, Spain, Sweden and Czech Republic. These 

 
3 There may be a chicken and egg issue here, yet educational upgrading is plausibly predominant because it is a longer 
term process that requires significant investments and planning, and its effects are slow to materialize. However, it is also 
reasonable to assume that both trends tend to reinforce each other in the long run. 

4 Overall, the literature has found immigrants to be complements of local workers. As immigrants specialise in manual 
intensive tasks (Peri and Sparber, 2009; Murphy and Oesch, 2018), they push local low-skilled workers towards non-
manual jobs and high-skilled ones to better wages (Ottaviano et al., 2013; Foged and Peri 2016). Consequently, 
researchers found no or little impact of migrants on overall wages (Card, 2009; Manacorda et al., 2012) and, when 
present, it positively/negatively affects wages at the top/bottom of the wage distribution (Dustmann et al., 2013; 
Dustmann et al., 2016). 
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countries have been selected according to size (they represent more than half of the working age 
population of the EU), data quality (samples are large and include the variables necessary for our 
analysis) and representativity of the different EU institutional families (covering different EU 
regions: Continental, Southern, Northern and Eastern Europe, see Esping-Andersen, 1990). Note that 
during 1995-2019, the Czech Republic underwent a profound economic transformation following 
the demise of the state-socialist regime in 1989 and joined the EU in 2004, thus gaining access to 
the EU single market. 

Our sample concerns the working age population (15-64), and the main analysis is based on the 
(cross-sectional) comparison between the population and employment distributions in 1995 and 
2019.5 In order to study this link, we have created different categories. Demographically, the 
working age population is classified in six major groups: young (age 15-29), prime (age 30-49) and 
old (age 50-64) male and female. Moreover, education is added when necessary. Occupationally, 
we define five main groups: inactive, unemployed, and employed in low-, mid- and high-paid jobs.6  

Since the EU LFS data does not include wages for the necessary level of detail and period, to 
classify occupation-sector combinations as low-paid, mid-paid or high-paid, we linked external data 
from the 2014 European Structure of Earnings Survey (SES) for 2019 and from the European Jobs 
Monitor database for 1995 (see Hurley et al. 2021). The variables used for combining occupation 
and sector are defined at the two-digit level of International Standard Classification of Occupations 
(ISCO) in the case of occupation and at the one-digit level of the statistical classification of 
economic activities (NACE) in the case of sector. 

The terciles approach corresponds to the jobs methodology that has been followed for many years 
in the European Jobs Monitor (see Hurley et al. 2021), but with an important difference. In this 
paper, the classification of jobs (occupation-sector combinations) into terciles is carried out 
separately in the beginning and end of the period, and the analysis focuses on how the socio-
demographic composition of the terciles (plus the two non-employment categories) changes across 
the two periods. This approach has several important benefits for our analysis. First, it shifts the 
focus from occupational change to the demographic composition of the occupational structure, 
which fits better our research objectives. Second, it simplifies the analysis considerably, which is 
necessary given the complexity imposed by adding socio-demographic change into the picture. 
Third, it solves the problems of comparability between the underlying classifications over the 25-
year period analysed, since the analysis is constructed separately for each year (both ISCO and 
NACE are different and incompatible between 1995 and 2019). 

 

 

 

 

 

 

 
5 Because of data availability, the initial year of analysis is 1997 in Sweden and 1998 in the Czech Republic.  

6 The last three categories correspond to individuals who are in paid employment in jobs (occupation-sector combinations) 
whose average pay puts them at the lower, middle and upper tercile of the employment structure, respectively. 
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4 Results 

Once we have reviewed some key stylised facts about demographic and occupational change in 
Europe (Section 2), and after describing the main data and methods used to analyse their 
interrelation (Section 3), we are ready to answer our three main questions.  

4.1 Has increased female participation narrowed or enlarged the gender 

occupational gap? 

To approach the demographic and occupational structures of the 6 European countries 25 years 
ago, we have built an occupation-population pyramid for the initial year of analysis (1995) (Figure 
1). Compared to a standard population pyramid, each of the bars representing the gender-age 
groups (male 15-19, male 20-24 and so on) have been split into five categories representing their 
employment and occupational status. The black segment represents inactivity, the grey segment 
represents unemployment, and the blue segments represent low-paid, mid-paid and high-paid 
occupations (the lighter the blue, the higher the wage level). 

It is noteworthy that 25 years ago there were two main types of pyramid shape in the six countries 
analysed. While Germany, Sweden and, to a lesser extent, France showed a narrowing of the base 
that reflects an earlier drop in fertility rates and incipient demographic ageing, Spain, Italy and the 
Czech Republic displayed an actual pyramidal shape (although youngest groups were already in 
decline). We can also see how inactivity rates were much higher for young and old (the black 
segments have a hourglass shape) and for women, especially in Italy and Spain. In contrast, 
Sweden was already very close to gender parity, as the ‘second demographic transition’ started 
there much earlier. 

Moreover, in 1995 unemployment (grey segments) was particularly concentrated in the younger 
age groups, especially in Spain, Italy and, to a lesser extent, France. We can also observe some 
diverging patterns when looking at the blue segments: low-paid jobs were relatively more frequent 
for younger people and women across all countries in 1995; mid-paid jobs tended to be more 
frequent for mid-aged men, except in Sweden and France (where mid-aged women also had a 
significant share); and well-paid jobs were more frequent for mid-aged and old men. 
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Figure 1: Population-occupation pyramids for 6 European countries, 1995. 

 
Source: Author’s calculations based on EU-LFS.1995 and SES 2014. 
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Gender gaps in both labour market participation and occupational position were a common feature 
of the labour market in 1995. As Figure 2 reflects, besides having lower participation rates than 
men, women were also more present in low-paid jobs. Interestingly, the right-hand side panel 
unveils a remarkable association. Where the gender gap in participation was bigger, the gap in 
high-paid jobs is smaller, in some cases even benefitting women (e.g., prime-aged and old women 
in Spain and Italy).  

Figure 2: Gender gaps in labour market participation, low-paid and high-paid jobs, 1995. 

 
Source: Author’s calculations based on EU-LFS 1995 and SES 2014. Note: The dots in these figures represent young (y, 

15-29), prime (p, 30-49) and old (o, 50-64) age groups by gender (m, male; f, female) for each country (with acronyms). 
 

This result points towards a filtering effect. Where female participation is low, the few who 
participate tend to be from higher social extractions and, thus, hold relatively high-paid jobs. 
Conversely, where labour market participation is more gender-balanced, women of all social 
extractions fill all employment niches, indeed with a bias towards low-paid occupations (for the 
Spanish case, see Salazar 2020). Therefore, the increasing participation of women over the 
following 25 years should have reverted this filtering bias in those countries where gender equality 
was less advanced in 1995, namely Spain and Italy. 

Now that we have an overall picture of the situation in 1995, we can discuss how it subsequently 
changed. Firstly, as we will show at the end of the section, inactivity dropped for most gender-age 
groups and countries, particularly for old and female workers. But most remarkably, Figure 3 shows 
the main changes experienced by the active population, which largely captures the big patterns 
reviewed in Section 2: the ageing and feminisation of employment. On the one hand, the labour 
markets (including employed and unemployed persons) were significantly feminised in 2019 
compared to 1995, with an especially large relative increase in the share of old and prime-aged 
women (from 31% to 38% on average). On the other hand, while the older segments were overall 
expanded, young people experienced a sharp drop. For instance, the share young males falls from 
16-18% to 8% in Spain and Italy. Sweden represents the only exception, its distribution being 
stable over the last 25 years. But how did these socio-demographic changes translate into the 
occupational structure? 
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Figure 3: Change in the gender-age composition of the active population, 1995-2019. 

 
Source: Author’s calculations based on EU-LFS 1995 and 2019. 

 

Focusing on the employed population, Figure 4 displays the decline in overall employment gaps by 
gender. We can indeed see that the size of the bars for men and women was much more unequal 
in 1995 than in 2019, except for Sweden (which remained quite equal) and the Czech Republic 
(which increased the size of the employment gap for prime aged women). However, Figure 4 also 
helps identify the change in the composition of the occupational categories by age and gender in 
the last 25 years. The two panels show the distribution of the six demographic groups across low, 
medium and high-paid jobs in 1995 and 2019, respectively. Given its structure, we can easily 
identify gender gaps by comparing the size of the (dark, mid and light blue) bars between genders. 

Overall, the growing female employment translated into an increase of low-paid jobs. With the only 
exceptions of Germany and the Czech Republic, the gender gap reversed and was expanded against 
women in such occupations (as illustrated by the greater length of dark blue bars for females in 
2019). At the same time, the occupational gap between men and women in Europe was particularly 
reduced in high-paid jobs over the last 25 years (as indicated by light blue bars being more even in 
2019), especially in France and Sweden, whereas it had varying developments in mid-paid jobs. 
Therefore, as argued by Dwyer (2013) and others, the expansion of female employment was 
associated with job polarisation because female jobs tended to grow in high- and low-paid 
occupations. 
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Figure 4: Change in the demographic composition of occupational terciles, 1995-2019 

Source: Author’s calculations based on EU-LFS 1995 and 2019 and SES 2014. Note: young (y, 15-29), prime (p, 30-49) 
and old (o, 50-64) age groups by gender (m, male; f, female). 

 

We close this section as we started, discussing the population-occupational pyramid, but now for 
the year 2019 (Figure 5). The first striking observation is that there is no pyramid anymore. Firstly, 
barrel-shaped is now the dominant pattern, although with some variations. Germany and Italy look 
in fact quite close to inverted pyramids. Sweden and France are relatively flat in their age 
distributions, suggesting a stable population structure. The remaining countries show an imbalanced 
structure with an increasingly old working age population. Secondly, we can see much less inactivity 
(black) in the figure than 25 years ago, especially for the old (50-64) age groups and women. Italy 
and the Czech Republic are the exceptions with still a big imbalance in the inactivity rates of men 
and women across most age groups and an increase in inactivity rates for mid-aged women, 
respectively.  

Finally, as previously discussed, the blue segments representing employment look much more 
symmetrical between genders in 2019 than 25 years ago, with the partial exceptions of Italy and 
the Czech Republic. Nevertheless, as previously discussed, there is still a bias in female employment 
towards low-paid jobs in most countries, as well as a bias in female employment against high-paid 
and especially mid-paid jobs, suggesting a certain degree of polarisation in female employment 
trends. In short, the occupational gender gap has been closing over time, but it remains an 
important feature of the European labour markets. Indeed, this progress was not registered for the 
segment of low-paid jobs where the occupational gender gap has actually expanded. 
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Figure 5: Population-occupation pyramids for 6 European countries, 2019

 

Source: Author’s calculations based on EU-LFS 2019 and SES 2014. 
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4.2 Has educational upgrading benefitted the labour market position of women? 

As pointed out in Section 2, education has been one of the key drivers of the increasing female 
labour market participation and and has probably contributed to the observed patterns of 
occupational upgrading, as discussed in the literature review section. Moreover, there may be 
systematic differences in the educational profiles of different age groups that might make them 
imperfect substitutes. Therefore, it is important to also consider how changes in the educational 
attainment in the last 25 years may have affected the labour market position of both genders, to 
address hypothesis H2. 

Overall, the period 1995-2019 was marked by a rapid expansion of tertiary education coupled with 
a decline in the share of the population with primary education, particularly among women, as 
illustrated by Figure 6. This effect is most evident among the old (50-64) and prime age (30-49) 
working population, so the biggest educational upgrading affected the cohorts born between 1955-
1969 and 1970-1989. Most remarkably, the expansion of tertiary education was stronger among 
women. Except for Germany, this greater effect is visible in all countries considered, especially for 
prime age female workers. For instance, in Spain the number of prime age male workers with 
tertiary education in 2019 was 1.6 times that of 1995, whilst female workers with such 
qualification level in 2019 were 2.6 times that of 1995. 

Figure 6: Working age population by completed level of education in 1995 and 2019 

 

Source: Author’s calculations based on EU-LFS 1995 and 2019 and SES 2014. 
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In short, the educational composition of the population has upgraded quite significantly since 1995 
in Europe, especially among women. But has the link between education and occupational level 
changed as well? 

In order to answer this question, we focus on the working age population with tertiary education 
and run a multinomial logistic regression.7 This approach can show us how the occupational 
structure has changed over time for highly educated women and men after controlling for certain 
individual characteristics. Figure 7 displays the main results. The bars in the Figure express how the 
change of year (2019 vs. 1995) affects the chance of having a certain labour market outcome 
separately by gender. Negative values indicate that the chance of having a certain labour market 
outcome decreased between 1995 and 2019, while positive values indicate that it increased. 
Values close or equal to zero imply that college-educated workers have the same chance of having 
a certain outcome in 2019 as in 1995.8 

Figure 7: Correlation between tertiary education and occupational outcomes. Multinomial logit 
marginal effects (2019 vs. 1995) 

 

Source: Author’s calculations based on EU-LFS 1995 and SES 2014. Note:  X indicates that the coefficient is not 
statistically significant. 

We start by looking at those out of the labour market. The relative risk of being inactive for highly 
qualified workers decreased between 1995 and 2019, Italy and the Czech Republic being the only 
exceptions. Even though such decline is higher for female workers in Germany, France and, to a 
lesser extent, Spain, it is less strong that could be expected considering the big decline in inactivity 
for women during this period. This is probably explained by the above-mentioned filtering effect: 
the reduced number of women with tertiary education in 1995 had relatively high levels of activity. 
Additionally, college-educated workers have also become less likely to be unemployed over the 
years, which is probably the result of better economic conditions. The marginal effects are close to 
zero in most countries, yet a substantive drop is mainly attributable to female workers in Spain, 
Italy, and Germany.  

 
7 The dependent variable captures the five labour market outcomes. The main independent variables are a 
dummy variable for year (2019=1), for gender (male=1) and their interaction. We also control for age and 

country of birth, and run separate models by country. 
8 We have checked the robustness of the results by estimating three alternative models. The first one is a 
multinomial logit with three outcome variables: inactive, unemployed and employed. The second and third 
models are a multinomial and ordered logit with the three employment options (low, middle and high paid 
jobs) as the dependent variable. The overall results remain and are available upon request. 
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Despite such increasing chances of finding employment, the type of job that qualified workers could 
expect in 2019 is markedly different from that in 1995. The chances of having a low-paid job 
increased in all countries except Germany and Sweden, thus suggesting declining returns to 
education. This applies especially to female workers in Italy and Spain, where their increasing 
chance of having a low-paid job is 2.3 and 3.2 times that of men, respectively. The picture is even 
clearer regarding mid-paid jobs: the relative chance that highly qualified workers have a mid-paid 
occupation grew in all countries. This result also points to declining returns to education, as the 
maximum level of qualification does not correspond to an equivalent level of occupational wages. 
Except in France, this decreasing returns effect is stronger for female workers in all countries 
considered (as shown by the greater length of blue bars), especially in the Czech Republic (6.4 times 
the coefficient of men), Germany (4.5 times) and Spain (2 times).  

Moreover, highly educated workers were overall less likely to hold a high-paid job in 2019 than in 
1995. The marginal effect is indeed only positive in Germany. Yet, the size of the effect is smaller 
for German women, indicating that even in this case labour market prospects are better for men. 
This gender-biased difference is also present in the Czech Republic, Spain, and Italy: despite the 
greater educational upgrading of women, their chance of having a high-paid job decreased more 
than that of men. Finally, while France presents the opposite situation (highly-skilled men become 
less likely than women to be in the third tercile over time), the results do not appear to be biased by 
gender in Sweden. 

Overall, our results indicate that occupational returns to education decreased over the last 25 
years.9 The possibility that workers with tertiary education hold a high-paid job has narrowed 
considerably (excluding Germany), whereas their chance of having a mid-paid job (in the Czech 
Republic, Germany, and Sweden), or even a low and a mid-paid job (in Spain, France, and Italy), has 
increased. With the only exception of France, and perhaps Sweden, female workers have suffered 
the most from this effect: the occupational outcomes of highly qualified workers have declined 
relatively more for women in a period in which their educational profile has increased more than 
that of men. 

4.3 How has the occupational profile of old and young workers changed in the 

last 25 years? 

We have previously seen that the supply of labour has overall been characterized by increasing 
ageing and feminization over the last 25 years. Given these major demographic shifts, this section 
analyses how the occupational profile of the additional number of old workers and the shrinking 
number of young workers has changed for both genders. As hypothesized in H3, we expect that the 
labour markets prospects and occupational patterns have differently evolved over time for both 
age groups (H3). 

In order to address this hypothesis, Figure 8 displays some figures on the changing occupational 
structure of older workers in Europe. First, we notice that inactivity and unemployment were 
reduced almost everywhere, Spain and Italy being the only ones with rising unemployment. 
However, the occupational distribution has changed very differently among genders and across 
countries. In France and Sweden, the reduction of the gender gap10 stems from older male workers 
expanding their share of employment in mid-paid jobs and older females becoming more polarised. 

 
9 We have checked that the situation of the other educational groups complement our main outcome. The 
middle-educated have become less likely to be inactive and unemployed, but they have been filling low- and 
middle-paid occupations. For the low-educated, the chances of being in high-paid jobs has decreased 
everywhere, whereas being in the lowest tercile has become more frequent. Moreover, inactivity has 
increased among men in several countries. 
10 Job-wage tercile index: the simple employment-weighted average of the occupational level (1 to 3) of men 
and women. 
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Conversely, while old men have been upgrading in Italy and Spain, old women have been 
downgrading, thus increasing the gender gap. Both trends are coherent with our previous results, as 
the occupational outcomes of education are more unequal against women in the latter two 
countries and more even in France and Sweden. Additionally, the expansion of low-paid occupations 
might be attributable to the reversion of the above-mentioned filtering effect. 

Figure 8: Changing occupational structure of old workers (50-64), 1995 and 2019 

 

Source: Author’s calculations based on EU-LFS 1995 and SES 2014. 

The occupational composition of old men and women in Germany in 2019 did not change much 
from 1995, so the gender gap decreased just slightly (from 0.29 to 0.23) due to a small expansion 
of mid-paid jobs for old women. This result might also be linked to education, as we have 
previously seen that highly qualified German female workers have a substantively higher 
propensity to hold mid-paid occupations. Yet it is surprising that 30 years after the German 
unification and the subsequent profound economic reforms the occupational structure largely 
resembles that of 1995. Finally, the Czech Republic remains as an outsider, registering an 
occupational downgrading for old men and middling of old women, thus reducing the gender gap 
among old workers (0.9, the lowest value registered). 

In the case of young workers, whose share in the working age population has decreased since 

1995, we find remarkable differences regarding labour participation. While unemployment was 

reduced everywhere, inactivity rose in Czech Republic, Spain and Italy, but decreased in Germany, 

France and Sweden. Regardless of this difference, and against hypothesis H3, the changes in the 

occupational structure of young workers strongly resemble those of old workers in the same 

country, except for Germany (Figure 9). Indeed, while young German men have been polarising, 

young women have registered more occupational middling. This difference could be, at least 

partially, explained in the light of substantial economic and labour market policies (e.g., early 

retirement, job creation schemes, etc) adopted following the German reunification.11 

 
11 For example, Ketzmerick (2016) discusses unequal impact of labour market policies in East Germany on different age 
groups. He argues that, as a result of these policies, individuals who completed their education in the mid-90s (i.e., the 
young workers) entered a ‘de-facto blocked’ labour market in East Germany.  
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Figure 9: Changing occupational structure of young workers (15-29), 1995 and 2019 

 

Source: Author’s calculations based on EU-LFS 1995 and SES 2014. 

It is also noteworthy that gender-based differences remain regardless of age, which ultimately 

highlights the barriers that women face at different points of the professional carrier. Since the 

diverging demographic size of old and young workers does neither affect their labour market 

prospects nor differences by gender, other factors beyond the size of the cohort seem to determine 

how the occupational chances of both age groups have evolved over time. The different trends 

observed suggest that the idiosyncrasy of each country, with its own institutions, labour market 

regulation, trade unions, welfare state, educational system, and tools to respond to shocks like the 

Great Recession, predominates over any common trend in terms of ageing or feminisation. 

5 Discussion and conclusions  

Over the years, policies at both the EU and Member States level have systematically acknowledged 
that population ageing has had profound economic and societal implications. The related policy 
initiatives have been mainly directed toward adapting education and skills systems, developing a 
‘flexicurity’ approach in labour market policies, promoting longer working lives and reforming social 
protection and pension systems. In 2020, addressing the challenges of population ageing has also 
become a political priority at the EU level: the Green Paper on ageing (COM(2021) 50 final) seeks to 
develop new labour policy approaches in this regard, jointly with the twin green and digital 
transitions. 

In this context, this paper aimed to contribute to a better understanding of the link between 
demographic and occupational change in Europe over the past 25 years. We have started by looking 
at the increasing female labour market participation that took place since the second half of the 
20th century, when the traditional ‘male breadwinner’ model started losing weight in favour of the 
‘dual earner-carer’ model. In fact, we observe a significant reduction of inactivity rates for most 
gender-age groups in the period 1995-2019 in six selected countries (Czech Republic, Germany, 
France, Italy, Spain and Sweden).  

Although the gender gap in terms of labour participation was reduced due to the increasing 
presence of female workers, women’s distribution across occupations was far from homogeneous: 
the growth of female employment was a higher in the lower tercile and, to a lesser extent, in the 
higher one. In this line, and answering Hypothesis H1, our analysis shows that while there has been 
an expansion of the gender gap against women in low-paid jobs, the gap in high-paid jobs tended 
to decline, although it has still remained a prominent feature. Thus, the increase in the female 
labour market participation over the past 25 years has been associated with a certain polarisation 
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or even "degradation" in occupational terms. Despite the progress made, the occupational gender 
gap remains an important aspect of European labour markets. 

The period 1995-2019 also saw a significant expansion of tertiary education together with a 
decline of primary education. Consequently, there has been a change not only in the size of the 
cohorts participating in the labour market, but also in their educational composition. Thus, we 
wonder whether the occupational returns to education have also changed and, since educational 
upgrading was particularly relevant for women, whether this trend has benefitted more females’ 
labour market position. Our results show that occupational and educational upgrading tended to go 
together, but in line with Oesch (2013), it seems that the latter may have driven, at least partly, the 
former. Our results also suggest that the occupational structure could not keep up with the 
increasing levels of education, so the occupational returns to education have been consistently 
eroded over time. As expected in hypothesis H2, this trend affected more women than men, which 
ultimately confirms that the greater availability of female labour is related to the expansion of low-
paid jobs, as argued by Dwyer (2013). Besides the barriers women face during their professional 
career (Neumark, 2018; Kleven et al., 2019; Hospido et al., 2019), decreasing occupational returns 
to education are more pervasive among women and also seems to be behind the occupational 
gender gap.  

Finally, focusing on the shifts in the age structure, our analysis has tried to address the question of 
how occupational profiles have changed for the growing number of old workers and shrinking 
number of young workers. Despite this demographic divergence, and going against hypothesis H3, 
the occupational profile has changed similarly for both groups within a country, and the gender-
based differences remain regardless of their age. In general, the occupational profile of young and 
old male workers has been stable or slightly declining over the last 25 years, while that of young 
and old women has become increasingly polarised. These results suggest that other factors beyond 
the size of the cohort (for instance, the economic conditions or country specific labour policies and 
regulations) can determine the labour market prospects of the working populations.  

Indeed, our analysis reveals diverging trends between countries. Sweden stands out as the most 
advanced country in terms of gender parity and appears to keep improving. France is a similar case, 
though the occupational gender gap has been reduced to a lesser extent. Interestingly, Germany is 
less egalitarian than we could expect given its level of economic development and no great 
improvements were observed in the last 25 years. Italy and Spain started to reduce the gender 
occupational gap more recently, but progress was comparatively stronger in Spain. Finally, the 
Czech Republic is an outlier: we found growing inactivity for prime aged-women and an expansion 
of female mid-paid jobs, which in other countries tended to be more associated with men. 

These varying patters are pointing out the important role that country specific factors play in 
shaping the relationship between demographic and occupational change. As highlighted in the 
beginning of this section, countries have been adopting a series of measures to alleviate the 
potentially negative effect of demographic ageing on labour markets, which cannot be disregarded. 
In this context, further research is needed to better understand the cross-country differences in the 
link between occupational and demographic change, starting from the role that labour market 
institutions might have had in mediating this link. 

In this paper, we have found that the increasing feminization of employment has not produced 
equal occupational outcomes for men and women, despite women´s impressive educational 
upgrading. This is probably linked to well-known processes of occupational segregation by which 
women often end up in less well-paid jobs, because of a variety of reasons that go from different 
choices in early education to uneven household workload or even outright discrimination. For 
occupational outcomes to be more equal across genders, and to correspond more fairly to 
educational achievement, policies aimed at removing those factors of occupational segregation 
should be reinforced.
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