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Abstract: In the labour market framework, gender inequalities penalizing women
in participation, remuneration and career still persist almost everywhere, even
though there are remarkable differences between countries. At the EU level, in
many cases, the levels of these gaps also vary within the same country.
According to human capital theory, labour market outcomes should be strongly
influenced by the worker’s educational level. However, the gender gap endures
even in countries where women have surpassed men in education. In this paper,
both the aspects of spatial differences (in accordance with the NUTs 1 districts)
and the impact of education on the gender gap in the labour market are
analysed. With this aim, the composite indicator methodology (including sensitivity analysis involving bootstrap techniques) has been used. The results highlight the substantial stability of the gap in eduacation within the same country
but a strong variability in the gap in the labour market outcomes within some
countries. Adapting national policies to different regional frameworks could be
an efficacious strategy for closing the gap.
Subjects: Gender Studies - Soc Sci; Sociology & Social Policy; Labour Economics
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Despite the remarkable progresses occurred in
the last decades, gender disparities in the labour
market still persist almost everywhere, even in
the developed European countries. They manifest
in many aspects, such as participation, career
progression and remuneration. In most European
countries, women are on average more educated
than men, making these inequalities still less justifiable. This article analyzes and compares in
a ranking perspective the gender inequalities in
the labour market in its manifold aspects considering also education as relevant factor. The areas
compared are the European macro-regions corresponding to the NUTS1 districts. These subnational units allow identifying the differences in
the levels of gender disparities also within the
same country, suggesting in many cases the need
of adapting European and national policies to the
different regional contexts. Furthermore, this
article identifies the strengths and weakness of
the different regions, suggesting the most efficacious actions in different contexts.
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1. Introduction
Gender inequalities in the labour market pertain to the different treatments received and
outcomes reached by men and women in terms of participation, employment, professional
conditions and remuneration. Closing the gender gap contributes to increasing the Gross
Domestic Product (GDP) and constitutes a relevant factor for the enhancement and socioeconomic development of each State. In the European framework, increasing female labourforce participation and raising the employment rate of women is paramount to meeting the
Europe 2020 headline target (75% of the population aged 20–64 employed by 2020) and,
therefore, many initiatives have been taken with this aim. Additionally, the levels of gender
participation, unemployment rates, part-time diffusion, and segregation differ across countries and, for some of them, even within the same country. This result could seem to be in
contradiction with the outcomes actually reached by men and women in education. Indeed,
in most European countries, women have overcome men in education and, according to the
human capital theory (Becker, 1957), this fact should imply that women perform better than
men in the labour market. When the differences in the labour market outcomes reached by
men and women do not comply with the workers’ productivity and human capital characteristics and persist after controlling for the time of engagement spent on the job, they are often
ascribed to discrimination, although not all the unobservable and unexplainable differences in
the labour market outcomes are due to discrimination (see among the others Bielby & Baron,
1986; Blau, 1984). It is well recognized that other factors, such as motherhood and different
professional aspirations, affect this result. However, in measuring the gender gap in the
labour market, the gender gap in education should also be taken into account because, in
countries where female employees are more educated than male employees, a gender gap in
the labour market outcomes is less justifiable than in places where men instead overcome
women in education.
The issue of the gender gap in the labour market has usually been studied at the national
level, assuming the invariance of the phenomenon within each State. Previous studies highlighted the presence of different dynamics within at least some European countries, such as
Italy, where the results are economically divided into the South and the North (see for example
Capello & Nijkamp, 2009; Shankar & Shah, 2003). Furthermore, in the international comparisons
of the levels of the gender gap, it seems unfair to compare small countries such as Lithuania
and Latvia with large countries such as the United Kingdom, Italy, France and Spain, where
different economic and social dynamics characterize their districts (Beugelsdijk, Klasing, &
Milionis, 2015; Eurostat, 2011). Therefore, the focus of this paper is to measure the gender
gap in the European labour markets at both the national and regional levels (for countries
presenting the regional detail) and link the gender gap in the outcomes reached on the labour
market with the gender gap in education. According to the regional analysis, the NUTs 1 level
has been chosen because it refers to territorial districts identified with the purpose of realizing
harmonized and comparable regional socio-economic analyses (Eurostat, 2017). In previous
work, the authors proposed a composite index for the analysis of the Gender Gap in the
European Labour Markets (GGLMI) at the country level. This work analysed the gap between
female and male employees in terms of presence (participation, unemployment, etc.) in the
working conditions, remuneration and the levels of education (Castellano & Rocca, 2014). In
this paper, a revised version of the GGLMI is presented. It is calculated at the NUTs 1 and
country levels and differs from the previous one due to the inclusion of new indicators
measuring the gender wage gap on the tails of wage distribution. Further, the new index
separates the information on the gender gap in education from the other information in
order to distinguish between the outcomes reached in the labour market and in education.
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Finally, for the first time, Bulgaria, Romania, Malta, Croatia and Switzerland are included in the
analysis.
Therefore, in this paper, various objectives are pursued. On the one side, the increase in the
number of countries analysed and the improvement of the composite indicator structure is
proposed. On the other side, in addition to the classic national comparisons, when available, the
regional detail is considered and the impact of the gap in education is evaluated, proposing two
different types of composite indicator: one including the gap in education and one excluding it. It is
the first time that the gender gap in labour market outcomes has been treated at a regional level
with a wider perspective—that is, accounting for participation, remuneration, segregation and for
31 EU countries—considering the role played by education.
This study could help to identify the weaknesses and strengths of national labour markets from
a gender perspective, accounting for the differences within NUTs districts. Countries highlighting
significant regional differences in the levels of the gender gap require an investigation of the
factors producing this result and the adaptation of national policies to the different regional socioeconomic frameworks.
This paper is organized as follows. Section 2 deals with the choice of the regional detail. The
framework of analysis is presented in Section 3, while Section 4 shows the methodological choices
in the composite indicator construction. Finally, Section 5 shows the results, and in Section 6, some
conclusive remarks are drawn.

2. Why an analysis at the NUTs 1 level
In the last few decades, the Communitarian policies have favoured the process of convergence
among the member States. Contrariwise, pronounced regional differences in the economic and
social sphere persisted and sometimes increased within many European countries (OECD, 2016,
p.19), inducing the most important suppliers of international statistics, such as Eurostat and OECD,
to pay attention to regional details, which have become the benchmark for EU policy-makers
(Capello & Nijkamp, 2009). The EU cohesion policies are indeed specific actions addressed only to
the neediest NUTs areas, in order to remove economic and social disparities across the EU
(European Parliament Committe of Regional Development, 2013). The territorial unit chosen for
the identification of the eligibility of regions for cohesion funds is NUTs 2, while the NUTs 1 level
allows for identifying regions sharing the same level of development and similar historical and
socio-cultural factors (Eurostat, 2013). In 2010, the European Council, in order to achieve the goals
stated in the Europe 2020 strategy, assumed as the most important indicator the GDP per
inhabitant (in PPS).1 OECD, in the Regional Outlook, analysed GDP and found increasing gaps in
income and in productivity among regions, cities and people and studied the implications of these
trends for the well-being of people living in different places. According to the Eurostat regional
statistics, significant economic and social differences across regions concern, for example, Italy,
the United Kingdom and Spain while they result minimally in Finland, Ireland, Sweden and
Germany. Indeed, the Southern Italian regions, together with most of the Eastern European
regions and some Portuguese and Spanish regions, are addressed as the most in need of cohesion
funds. Southern Italy is therefore more similar to these areas than to the Northern Italian Regions
that, instead, show high levels of economic development, the same as those reached by
Switzerland and most German and Norwegian regions (Faina & Lopez-Rodriguez, 2004).
The differences in the economic and social framework within the same country are also related
to the degree of urbanisation. Especially with reference to large cities such as London, Paris and
Madrid, their territories and neighbours constitute a separate area with their own specific characteristics. Capital regions usually act as a magnet, especially for young, highly qualified and
mobile generations. The areas of London, Paris and Hamburg, together with Luxembourg, are in
fact at the top in the classification for per capita GDP, while the Romanian, Bulgarian and
Hungarian regions are the poorest regions of the European Union. Significant regional disparities
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also emerge with some socio-demographic indicators, such as fertility and the female propensity
to work rates (Eurostat, 2017). The need to provide support at global, regional and national levels
as a system of coordination to accelerate gender equality and the empowerment of women has
also been highlighted by the United Nations (2011), which underlined, in particular, the importance
of regional specificities. With this regard, the EU has recently recognized the need to support the
implementation of existing local and regional gender equality initiatives (European Parliament,
2017). This justifies the reason to treat the gender gap at the regional level.
Despite this evidence, few scientific works chose a sub-national level as their territorial unit in
order to investigate the gender gap. For example, with reference to Italy, Olivetti (2008) Bozzano
(2014) and Quintano, Castellano, and Rocca (2010) highlighted the disparities existing across the
Italian regions also in terms of gender gap in the labour market. The different magnitude of the
gender wage gap across Spanish regions was examined by Murillo, Ramos, and Hipólito (2017)
while Duranton and Monastiriotis (2001) questioned the matter of the north-south divide in the UK
regions.
In this paper, the indicators used in the analysis are, in part, extracted by the Eurostat on-line
database and, in part, have been constructed through ad hoc elaborations on EU-SILC data. This is
currently the main European reference source for comparable and multidimensional socioeconomic statistics, providing exhaustive and harmonised target data on employment status,
type of occupation, activity sector and single-income components, taxes and contributions. The
analysis involves only employees aged 25–64. Excluding self-employed can be misleading because
it may hide the duality of the labour market (Parker, 2004). Nevertheless, self-employed incomes
are more affected by underreporting than the employee ones and present more difficulties in
measuring the hourly wage. EU-SILC data can be used to produce accurate direct estimates until
the NUTs 2 level. The reference year is 2013. The territorial level chosen for the analysis is NUTs 1,
in order to ensure the robustness of estimates when the construction of some indicators involves
only a subset of the units of analysis from the sample. Further, regions at NUTs 1 level are much
more similar in size than EU countries, even if some cultural and economic heterogeneity might
persist (Markaki & Longhi, 2013). Eurostat states that it is very difficult to compare a small Member
State such as Malta, which has approximately 430,000 inhabitants, or Luxembourg, which has
approximately 560,000 inhabitants, with Germany, which has just over 81 million inhabitants
(http://ec.europa.eu/eurostat/web/regions). Comparing data at a sub-national level is often more
meaningful, and such an analysis may also highlight potential disparities hidden when studying
national data.2
However, there are a number of limitations in this analysis. First, in order to analyse gender
disparities in the labour market, rather than the NUTs 1 regional detail, the Labour Market Areas
should be more adequate because they are specifically defined with the purpose of evaluating
labour market outcomes such as employment, unemployment and related topics. Nevertheless,
most of the indicators considered are not available for this domain. Furthermore, for Germany,
estimates are not available at the sub-national level. However, if we look at the Eurostat regional
statistics on labour market and on per capita GDP, Germany shows a substantial homogeneity
within its borders for most of the indicators. For example, the regional total unemployment rate for
the 20–64 years population in 2013 in Germany showed a mean value of 5.5, with a standard
deviation (sd) of 2.18 against a mean value of 12.2 in Italy with a sd of 5.31. Similar values also
result when the data are analysed by gender (Germany: for males a mean of 5.8 with a sd of 2.43
and for females a mean of 5.2 with a sd of 1.99; Italy: for males a mean of 11.5 with a sd of 5.34
and for females a mean of 13.3 with a sd of 5.63). Even for Belgium, the Netherlands and Portugal,
the details pertaining to NUTs 1 level are not provided, but the smaller size of these countries
makes it more realistic to consider them as a single territorial unit. After all, other countries such
as the Czech Republic, Denmark, Estonia and Ireland are not divided into smaller territorial units at
the NUTs 1 level. Finally, some indicators used in the analysis, such as the share of women in
Parliament, are invariant for all the regions within each State. However, in light of these limitations,
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the main scope of the analysis proposed consists verifying the differences across NUTs 1 areas
belonging to the same country for those countries showing regional details rather than ranking the
NUTs 1 regions.

3. The framework of analysis
Especially in the past, EU countries appeared to be very different in the economic and cultural
spheres, and many differences still persist. Recently, their efforts have been first addressed to
joining the EU and second, to surviving the financial and economic crisis. Analysing the European
labour markets from a gender perspective, three different types of regimes emerge (European
Commission, 2009, 1) Labour markets with low female employment rates; Italy, Greece, Poland,
and Hungary belong to this type. With the exception of Greece, they show small gender wage gaps
but a strong rigidity in labour market functioning. In these countries, working women adapt to
a male labour market organization. 2) The strongly segregated labour markets of Cyprus, Estonia,
the Slovak Republic and Finland, where the concentration of women in less well-remunerated jobs
produces a high gender wage gap. 3) Finally, the Nordic and Central countries of Denmark, the
United Kingdom, the Netherlands, Austria, Germany and Sweden, which show labour markets with
high shares of women working part-time. In these countries, the lower remuneration and career
prospects associated with part-time positions are the main determinants of the high levels of the
gender wage gap, but these disadvantages are balanced by very high female participation rates.
Analysing EU countries according to the levels of integration of women in the labour market over
the course of their lives, many models can be identified. The most successful one is, for many
aspects, the Scandinavian model of “universal breadwinner”, allowing the combination of high
taxes and lavish welfare systems with fast growth, low unemployment, high levels of female
employment and, consequently, high fertility rates (Eitrheim & Kuhnle, 2000; Esping-Andersen,
2002). Very different is the Mediterranean model, where high levels of unemployment, low female
participation rates, very rigid labour markets and welfare systems, and the inability to adequately
support female work (Cipollone, Patacchini, & Vallanti, 2014) produced a collapse in the fertility
rates. The condition of women in the Eastern countries are, for some aspects, similar to that of
Mediterranean countries. Indeed, Eastern European countries also show some of the structural
economic problems of the Mediterranean ones, such as high unemployment rates. However, most
of them have maintained the high female propensity to work of the past planned economy. Finally,
the continental countries of Germany and Austria and, to a lesser extent, France and Belgium show
low unemployment rates and great attention to gender issues (OECD, 2004), even if in
a framework that tends to privilege men (Castellano & Rocca, 2018).
Through the composite indicator, many of these aspects characterizing the condition of female
and male employees in the labour market are analysed from a comparative perspective. The
dimensions of the gender gap in the labour market correspond to the pillars of the composite
indicator (Table 1).
The first pillar measures the gap in participation and in the contractual conditions. A high rate of
female participation is not a sufficient condition of gender equality. Many disparities persist due to
the differences in jobs contracts, time spent at work and other unobservable characteristics. The
gender gap in engagement in the labour market is measured through the gap in the percentage of
employees working part-time. Part-time employment reduces the time spent at work and, consequently, the accumulation of work experience, hindering career progression. When it is a voluntary
choice, it is positively evaluated because it allows the reconciliation of work and family life.
Unemployment and involuntary part-time rates are instead indicators of, respectively, lack of
employment opportunities and under-occupation. Finally, the gap in the share of employees
working with a temporary contract measures the gender gap in work precariousness.
The second pillar evaluates the integration of women into the labour market; the indicators used
with this aim are the share of women in some prestigious careers (indicators 2.1 and 2.2) and the
levels of horizontal and vertical segregation. Indeed, men’s and women’s jobs differ greatly,
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Table 1. Indicators and pillars of the composite indicator. Year 2013
Code

Indicators
Pillar 1: Labour market participation and contractual conditions

1.1

Unemployment rate (female/male)

1.2

Participation rate to the labour market (female/male)

1.3

Part-time employees as % of total employees (female/male)

1.4

Involuntary part time as % of total part-time employees (female/male)

1.5

Temporary employment as % of total employees (female/male)(**)
Pillar 2: Labour market integration

2.1

% of women in the highest decision making position(*)

2.2

% of women as member of national Parliament(*)

2.3

Horizontal segregation (based on the Gibb’s index—Gibbs, 1965)

2.4

Vertical segregation (based on the Gibb’s index—Gibbs, 1965)

(**)

(**)

Pillar 3: Labour market return
(**)

3.1

Remuneration for experience (female/male)

3.2

Remuneration for education (female/male)(**)

3.3

Gender wage gap (male mean wage- female mean wage)/male mean wage(**)

3.4

Endowment effect/(Male mean wage- Female mean wage)

3.5

Gender wage gap at 10° percentile (female/male)(**)

3.6

Gender wage gap at 90° percentile (female/male)

(**)

(**)

Indicators of education
3.7

% of people with only primary education—Isced 0–2 (female/male)

3.8

% of people with tertiary education—Isced 5–8 (female/male)

(*)

Information available only at country level.

(**) Ad hoc elaboration on EU-SILC data. Eurostat database for the other indicators.

whether across sectors, industries, occupations, types of jobs, or types of firms, and women appear
to be concentrated in low-productivity jobs. Horizontal segregation concerns the different distribution of female and male employees across the economic activity sectors and the types of jobs
(Shrivastava & Tiwari, 2014; Watts, 1998). Vertical segregation refers to the glass ceiling—the
unbreakable barrier that keeps women from rising to the upper rungs of the corporate ladder,
regardless of their qualifications or achievements (Federal Glass Ceiling Commission, 1995)—and
to their under-representation in economic and political decision-making positions. For the measure
of segregation, we used the Gibb’s index, which is not affected by differing labour market compositions and is therefore useful for comparisons across countries:
"
# "
#
J  
 J 


 J
  1

DS ¼ ∑  Mj =Tj = ∑ Mj =Tj  Fj =Tj = ∑ Fj =Tj 
(1)
2
i¼1
j1
j1
where Mi and Fi are, respectively, the numbers of males and females working in the jth economic
sector (professional qualification) and Tj = Mj + Fj.
The third pillar includes indicators of work remuneration and education. Indicators 3.1 and 3.2
measure the gap in the remuneration of work experience and education. They are calculated as
ratios between the female and male regression coefficients of these human capital characteristics
in a Mincerian multiple regression model (the log of the hourly gross income is estimated with
a set of personal socio-demographic and professional characteristics influencing it, such as experience, squared experience, child presence, civil status, professional qualifications, economic activity
sector, health, supervisor position, degree of urbanisation of the area of residence, mean number
of working hours per week, number of years at school, type of contract and firm size) separately
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estimated for female and male employees. Indicator 3.3 measures the gender wage gap, defined
as the absolute difference between women’s and men’s average weekly full-time equivalent
earnings, expressed as a percentage of men’s earnings. To take into account differences in working
hours and the impact of the income tax system, it considers the differences in gross hourly wages.
However, to account for the wage differences on the tails of income distribution, indicators 3.5 and
3.6 express the wage gap at the 10th and 90th percentiles, respectively. A higher gap in the left
side of wage distribution (10th percentile) is identified as the sticky floor effect, that is, the inability
of women to rise above entry-level positions and thus to remain trapped in low-wage and lowmobility jobs. When the gap is higher, on the upper tail of wage distribution (90th percentile), we
refer to the glass ceiling effect, that is, the result of an upper limit to professional advancement for
women. The factors determining the gender pay gap can be manifold. Recent evidence suggests
that differences connected with human capital characteristics only play a minor role in the
persistence of the gender gap (World Bank, 2012). Vincent (2013) quantifies them as less than
a third of the wage gap. The part of the gender wage gap that is not due to human capital
characteristics could hide discrimination. Even if discrimination is legally contrasted, many forms
of indirect discrimination still persist. Indicator 3.4 measures the share of the gender wage gap not
due to the observable characteristics and then ascribable to discrimination. It is calculated through
the Oaxaca-Blinder gender wage gap decomposition (Oaxaca, 1973).
Finally, indicators 3.7 and 3.8 measure the gap in education. Education can be considered an
outcome variable when we assess the opportunities to attain a high level of education. Therefore,
the gap in education is afterwards excluded by the composite indicator construction in order to
test its impact on the country and region ranking and to assess the gender gap in the labour
market in light of the gender gap in education.

4. The RGGLMI construction
After that the theoretical framework has been identified, for the composite indicator construction
indicators have to be synthesized first into the pillars and after into the final index. Following the
approach suggested by Aiello and Attanasio (2006), a composite indicator X can be written as:
CI ¼f ½Tðx1 Þ; Tðx2 Þ; . . . ; Tðxc Þ; . . . ; TðxM Þ

C ¼ 1; . . . ; M

(2)

where xC is the Cth vector of simple, observed indicators belonging to the pillar C, T is the
transformation function calculating each pillar and f is the aggregating function, with which the
pillars are aggregated into the composite indicator. The underline structure of data has been
explored through Principal Component Analysis. In order to allow data combination, data have
been normalized using the min-max method, so that the maximum is 1 and the minimum 0 for
each indicator. This technique allows preserving data proportionality, which is a preferable characteristic when variables assume very different ranges (Joint Research Centre, 2005). Anyway, as
this type of normalization is not convenient in presence of a strong asymmetry or in presence of
outliers, data were submitted to winsorization when their univariate distributions were overly
irregular (in terms of skewness and kurtosis). Further, data were corrected for direction when
their versus was not concordant with the latent variable they concur to measure (the bigger, the
better). Therefore, for each jma variable, we have:
 
xij  min xj
 
   direction þ 0:5  ð1  directionÞ
(3)
yij ¼
max xj  min xj
After, indicators were aggregated the pillar and after into the final index. It is not easy to identify
the optimal aggregation method, because each of them has some advantages and some disadvantages. Therefore, in order to obtain a final reliable and robust ranking, different aggregation
techniques were used.
In particular, for the aggregation of the indicators into the pillars we used:
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●

Factorial methods: application of the Principal Component Analysis to the indicators within
each pillar: the most relevant components were retained and synthesized through the arithmetic mean, weighting each component by the rescaled share of the total variance explained
by each of them:
Q
Q
○ TðXC Þ ¼ ∑q¼1 wqc Iqc with ∑q¼1 wqc ¼ 1 and 0 ≤ wqc ≤ 1, for all q = 1,…,Q and C = 1,…,M.

○ where Q is the number of the significant components within the pillar C and wqc is the
normalized variability explained by the qth component.
This method takes the advantage of considering the correlation among the indicators, obtaining easily new uncorrelated variables and a reliable system of weights for the components in
relation to their relevance; anyway, it accepts the full compensability among the variables, i.e.
the possibility of offsetting a disadvantage on some criteria by an advantage on another criterion
(Munda, 2016).
●

Additive aggregation methods: calculate the arithmetic mean of the indicators for each
pillar; it represents the most simple and conservative way to synthesize indicators, but it
accepts the full compensability among variables. Therefore, it implies that indicators are
mutually preferentially independent, that is that the trade-off ratio between two variables is independent of the values of the Q-2 other variables within the pillar, allowing
the assessment of the marginal contribution of each variable separately (Mazziotta &
Pareto, 2016).

●

Geometric aggregation methods: are based on the geometric mean of the indicators for each
pillar; it ensures that there is no possibility of a full compensation of low results in one
indicator with high results in other indicators and excludes the independence of the tradeoff between two variables from the values of the other Q-2 variables.

Afterwards, for the aggregation of the pillars into the composite indicator we refer to:
●

Linear aggregation (arithmetic mean)

●

Geometric aggregation (geometric mean)

A method based on the benchmarking with distance to the target: it consists in ranking
countries in relation to their distance from the ideal country, that is the country with the
best value for each pillar. At this aim, we used the Euclidean distance, according to the
Wroclaw’s taxonomic approach:
qﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃﬃ
2
Dðx;yÞ ¼ ∑M
(4)
C¼1 ðTðxc Þ  yc Þ
●

where C = 1,…,M counts for the pillars, T(xc) is the value of the cth pillar for country x and y is the
corresponding pillar for the ideal country.
●

Non-compensatory multicriteria approaches: these methods aggregate and weight units sorting them into binary relations for pair-wise comparisons and explain the relationships created
by these binary relations alternatively:
○ assigning a weight to each unit in relation to the position assumed in the ranking for each
pillar; this method refers to the Borda’s rule and uses the frequency matrix. It is based on
the concept of intensity of preference accepting that the weights assume the meaning of
trade off:

Bi ¼ ∑nk¼1 ðn  kÞSk

(5)

where Sk shows the number of times that the unit i is kmo in the ranking according to the M pillars;
(n–k) is the corresponding weight; n is the number of units compared; the final rank is calculated
on the basis of the score Bi received by each unit
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○ summarizing the results of the comparisons of each unit against all the other ones for each
aspect. This method is based on the outranking matrix and uses the Condorcet approach. In
this case, the weights have the meaning of importance coefficients. In the outranking
matrix, any generic element ejk, j ≠ k is the result of the pair-wise comparisons, according
to all the M pillars, between units j and k. Such a global pair-wise comparison is obtained by
means of equation:
  
ejk ¼ ∑M
C¼1 wC Prjk

(6)

and wC(Prjk) = 1 if the unit j is better than the unit k for the C-pillar and 0 otherwise and ejk+ekj = M.
The final rank for the unit i is calculated according to the sum of the eik calculated for the unit
i compared with all the other units.
Alternatively, we experimented also the synthesis of all the indicators into the composite
indicator, without organizing them hierarchically into the pillars. In this case, all single indicators
assume the role of a pillar in the composite indicator construction and the final index is not
influenced by the hierarchical scheme chosen.
Overall, 14 different methods of aggregation were applied and the final result was obtained
as the ranking of the median values of the 14 corresponding rankings. The volatility of results
was assessed through bootstrap procedures according to Efron and Tibshirani (1998).

5. The results
5.1. A preliminary explorative analysis
Before analyzing the rankings related to the composite indicators, it is useful to look at the main
results in terms of individual indicators (Figure 1). Most of the indicators are constructed as ratios
between female and male values. Consequently, a good positioning at the top of the ranking
(represented in the map with a darker colour because it is expressed by a higher normalized value
of the indicator, near 1) highlights that in the corresponding area the female condition is better
than the male one or that the gap is lower, in comparison with the other areas, regardless of its
magnitude. For example, with reference to indicator 1.1, measuring the gap in the unemployment
rates, some Spanish regions, while having the highest levels of unemployment rates, are not at the
bottom of the classification for this indicator because in some cases the female unemployment
rates are lower than the male ones. Contrariwise, other countries (for example Switzerland) occupy
a rank at the bottom of classification even if the unemployment is very low, because the female
unemployment rate is higher than the male rate. Likewise, analysing the gap in part-time work,
the Netherlands, where more than 3 out of 4 women work part-time, is only 42nd in the rank
because the gap between them and the male employees working part-time is smaller than in
many other countries.
In many cases, regions belonging to the same country show very different outcomes. The
regional performances differ much according to the different aspects of the gender gap. For
example, the Bulgarian regions highlight high gender gaps for the majority of indicators but low
levels of gender segregation, coherently with their past history of a planned economy with high
level of female participation in the labour market. However, not all the ex-communist countries
have maintained a high level of female participation. Indeed, the Czech Republic, Romania and
Poland, together with Italian and Greek regions, highlight the highest gender gap in participation
rates while Norway, Iceland Sweden and Finland show opposite characteristics. Overall, Eastern
and Mediterranean countries also have the highest percentages of people at risk of poverty and
many other economic structural problems (Addabbo, Bastos, Falcão Casca, Duvvury, & Nì Léime,
2015; Eurostat, 2017).
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Figure 1. Maps for a selection
of indicators(*) included in the
composite index measured at
NUTS1 level.
Lower values for the indicators
are associated to clearer colours and denote a higher gender gap (worst condition for
women in comparison to
men).(*)
The maps for all the indicators
and for the country units have
been omitted for sake of brevity, but they are available on
request by the authors.

Pillar 1
1_1 Unemployment rate (female/male)

Pillar 3
3_2 Remuneration for education (female/male)

1_2 Participation rate to the labour market (female/male)

3_3 Gender wage gap (male mean wage-female mean wage)/male
mean wage

1_3 Part-time employees as % of total employees (female/male)
3_4 Endowment effect/(Male mean wage- Female mean wage)

1_4 Involuntary part time as % of total part-time employees
(female/male)
3_6 Gender wage gap at 90° percentile (female/male)

Pillar 2
2_1 % of women in the highest decision making position

3_8 % of people with tertiary education - Isced 5-8 (female/male)

2_4 Vertical segregation

Here are just a few comments on the indicators measuring the labour market remuneration. The
gender wage gap is, on average, very high in the Eastern countries of Bulgaria, Estonia, and the
Czech Republic and in all the Romanian regions while the smallest gaps are found in some Polish
regions, Italy, some Greek Islands and Denmark. Most Eastern European countries also show the
highest share of unexplained gender wage gaps while the gender gap on the tails of the distribution is maximized in Austria and Greece. Finally, with reference to education, Switzerland, Austria,
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Germany, Luxembourg, the Netherland and some Romanian and Greek regions are the only areas
where the share of men with tertiary education is higher than that of women. Therefore, most
European countries, even if still affected by many forms of gender disparity, highlight a high
potential in the female labour force that, if opportunely appreciated, could represent a great
opportunity of social and economic growth for these countries.
Trying to draw some preliminary conclusions on these rankings, the condition of female employees in Great Britain is globally good, especially for the gap in unemployment rates and in the levels
of vertical segregation, where no region clearly prevails on the other ones. As such, excluding the
indicators measuring horizontal segregation, the Scandinavian countries are in an optimal position
with respect to all the other indicators, in particular for the levels of female participation and the
presence of women at the top of some important careers. France and Spain highlight overall good
conditions for women, but in France they are concentrated especially in the Ile de France and in
the South-west regions. The condition of women in the South of Italy, Greece and Cyprus—where
they suffer high disparities in the levels of unemployment, in the temporary contracts, in the
remuneration of education and a high gap in the left side of wage distribution—is particularly
critical.
The results obtained at the country level highlight the optimal position of the United Kingdom
and Germany for the first pillar indicators (labour market participation and contractual conditions)
and confirm the supremacy of Scandinavian countries in relation to the integration of women into
the labour market measured through the second pillar. The Netherlands, Denmark and Ireland
show a good position for the indicators of the third dimension related to the labour market return
while with reference to education Lithuania, Latvia, Estonia, Portugal, and Finland confirm their
good positioning.

5.2. The within-country variability and the composite indicator
To appreciate the extent to which the NUTs 1 areas within each country differ in relation to the
gender gap for the indicators used in the composite indicator construction, Table 2 shows their
coefficients of variation.
The gap in education, unemployment, participation and part-time work is substantially stable
within these countries. Higher regional differences in gender gaps arise when employees enter the
labour market. Indeed, the gap in the share of involuntary part-time workers, in the remuneration
of experience and education, in the wage gaps and in its unexplained component vary highly.
Hungary, Austria, Romania and the United Kingdom show very different gaps especially in the
share of involuntary part-time work, while the Mediterranean regions differ much, especially for
the remuneration of human capital characteristics.
In terms of the composite indicator, the Swedish regions and Finland are at the top, followed by
Denmark, the Mediterranean France regions and Latvia (Tables 3 and 4). Table 3 shows the maximum and minimum positions occupied by the NUTs 1 regions within each country in the composite
indicator ranking; Table 4 reports the composite indicator ranking for countries. For each country
position—obtained as median rank of the results of the different aggregation techniques—the
corresponding confidence interval shows the connected results volatility.3 These intervals have
been calculated through bootstrap procedures (Saisana, d’Hombres, & Saltelli, 2011). A high volatility arises for Estonia, some Spanish and Polish regions, the Italian Isles and Iceland.
French regions and Latvia reach good performances. Even if they are not at the top of the
rankings for the single indicators, they occupy a good position in terms of the composite index.
The analysis at the country level highlights Latvia, Estonia and Sweden in the first positions while
at the bottom of the classification we find the Czech Republic and Cyprus and, to a lesser extent,
Austria, Luxembourg and Romania. These countries privilege male employees in the labour market
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Table 3. Minimum and maximum median ranks of NUTs 1 areas within each European country
RGGLMI

RGGLMI without education

Belgium

Countries

15

20

Bulgaria

19–36

48–54

Czech Republic

73.5

70

Denmark

5.5

10

Germany

45

5

Estonia

34

61

Ireland

11.5

20

Greece

54–68.5

60–73

Spain

13–51

10–53

France

5–5–42

1–26

Croatia

53.5

49

23–51.5

40–59

71

75

Latvia

6

33

Lithuania

11

40

Luxembourg

50

43

Italy
Cyprus

60–68.5

59–75

Malta

Hungary

63

68

Netherlands

38

13

Austria

63–75

23–64

Poland

22–61

42–73

Portugal

25

51

Romania

61.5–75

59–76

Slovenia

12

22

Slovakia

67

59

Finland

3

11

Sweden
United Kingdom
Iceland
Norway
Switzerland

1–5

3–15

19–51

13–41

18.5

18

9

8

60.5

30

Source: Authors’ ad hoc elaborations on EU-SILC survey and Eurostat on-line database.

in many aspects. Further, the ranking highlights, in many cases, a strong heterogeneity within
countries; this is the case for Spain, where the position in the ranking ranges from the 13th for the
Eastern area (ES5) to 51st for the North-east (ES2), and Italy, where the Southern area ranks 51st
while the other regions perform up to 18 positions better. Finally, Poland highlights a good position
only for the Central area (PL1), which is 22nd, while the other NUTs 1 areas range from the 45th to
the 61st positions. Comparing the positions occupied in the regional and country composite
indicator rankings, areas gaining positions from the country to the NUTs 1 area rankings are
Denmark, Lithuania, Luxembourg, the Netherlands, Norway and Finland. On the opposite side,
Estonia and Greece lose many positions. Finally, Latvia confirms its supremacy in both the rankings, but Sweden, Cyprus, the Czech Republic, Germany, Ireland and Switzerland also remain
essentially stable.
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Table 4. Median ranks for the composite indicator for European countries. Confidence intervals
around median obtained through a bootstrap procedure using 2,500 simulations

Countries
Belgium
Bulgaria
Czech Republic
Denmark
Germany
Estonia
Ireland
Greece
Spain
France
Croatia
Italy
Cyprus
Latvia
Lithuania
Luxembourg
Hungary
Malta
Netherlands
Austria
Poland
Portugal
Romania
Slovenia
Slovakia
Finland
Sweden
United Kingdom
Iceland
Norway
Switzerland

Median rank
9
15
28.5
10.5
19.5
3.5
5.5
18
13
13
21
19.5
28
1
11.5
26.5
23
22
16.5
29
27
14.5
24.5
9
22.5
6
3
10
8
17
25

GGLMI
Confidence interval
[3
26]
[2
19]
[23
30.5]
[4
17]
[4
26]
[2
9]
[4
8]
[9
20]
[5.5
26]
[11.5
15]
[19
23]
[12.5
26.5]
[11
31]
[1
2]
[6
20]
[25
31]
[6
26]
[14
27]
[13
22]
[21
31]
[23
30]
[10
22]
[4
30]
[7
14]
[19
27]
[4
17]
[1.5
10]
[8
16]
[2
21]
[11
26]
[16
29]

Source: Authors’ ad hoc elaborations on EU-SILC survey and Eurostat on-line database.

5.3. The gender gap in education vs the gender gap on the labour market
Comparing the RGGLMI with the ranking obtained excluding the indicators measuring the gap in
education, Germany and Switzerland gain, respectively, 40 and 30 positions, denoting that their
labour markets reward more men over all because they are, on average, more educated. The
opposite happens in many other countries where women are, on average, more educated than
men, especially in Latvia, Lithuania Portugal Bulgaria and Estonia. Education still does not adequately pay off for women in many European countries.
To contextualize results and favour their comprehension, in Table 5, we report the correlation
coefficients between the composite indicator rankings at the regional and country levels with
some relevant socio-economic indicators. In addition to the per capita GDP, measuring the
country’s richness and productivity, we refer to the levels of unemployment and participation
rates for females and their gap with males; the share of NEETs (i.e., young people not in employment, education and training, measuring the difficulties of young people in entering the labour
market); and the fertility rate. This latter level can be assumed as a proxy of the difficulties of
reconciling work and family life. With reference to per capita GDP, while no significant relationship
emerges with the composite indicator at the country level, the correlation with the regional
composite index is high and inverse. Thus, richer countries show a lower gender gap in the labour
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Table 5. Correlation coefficients between the composite indicators and some important sociodemographic indicator. Year 2013
Indicators

RGGLMI

Composite index at country
level

GDP (pps)

−0.22

0.08

Fertility rate

−0.49

−0.58

% of NEETs

0.18

0.04

Ratio in unemployment rates

0.22

−0.46

−0.54

0.43

Female unemployment rate

0.03

−0.30

Female participation rate

−.039

0.01

Ratio in participation rates

Source: Authors’ ad hoc elaborations on EU-SILC and Eurostat database.

market. Additionally, according to the share of NEETs only the correlation with the regional
indicator is significant and direct.
Further, the gender gap is lower in countries with high fertility rates. This evidence appears both
at the country and regional levels, confirming that good performances in the labour market, in
terms of participation, presence at the top of careers and low wage differentials are compatible
with high fertility rates. In contrast, the higher the barriers in the labour market in terms of
participation and success reached, the lower the propensity to have a child.
Finally, while no significant relationship emerges between the female unemployment and
participation rates on one side and composite indicators on the other, the correlation between
the RGGLMI and the ratio of unemployment rates is positive, denoting that the gender gap is
higher where the unemployment rates penalize more women than men.

6. Conclusions
In this paper, for the first time, the gender gap in the European labour markets has been analysed
through the composite indicator methodology at the NUTs 1 level, as well as at the country level.
The NUTs 1 level enriches the analysis with new, significant evidence. The areas belonging to the
same country usually share a common economic regime and the same welfare policies. However,
high regional disparities exist in many socio-economic indicators; they also reflect disparities in
treatment of female and male employees. In the future, they are expected to increase because of
the increasing intensity of knowledge of the economy and the increased importance of dense
locations for knowledge-based industries (European Trade Union Institute, 2012).
The analysis suggests that the levels of gender gaps in education, in participation in the labour
market, in unemployment and in part-time work are very similar within countries. Conversely, high
regional gender disparities arise in the levels of involuntary part-time work, in the remuneration of
education and experience and in the unexplained share of wage gaps. Thus, even in a common
framework of welfare policies, the different attention paid to counteract discrimination and to
favour conciliation between family and work is reflected in the consolidated gender stereotypes,
and in the business practices of the personnel management. Difficulties in balancing work and
private life are indeed among the main causes of the different outcomes reached by men and
women on the labour market (World Bank, 2012). Unfortunately, it is not easy to measure these
variables, especially with regional detail.
Policy makers should promote conciliation measures and actions finalized to increase the equal
opportunities first in education and then at work. Family policies, social protection systems and
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measures finalized to reduce gender inequalities, encouraging high education and job opportunities, are only some possible measures.
Education is the basic prerequisite for access to more highly qualified and rewarded work.
The separate analysis of the indicators measuring the gap in education stimulates other important reflections. The higher female education, on average, in most European countries is not
sufficient to guarantee lower gender gaps in the labour market. Among the countries where
women are more educated than men, only Latvia, Lithuania, Sweden and Iceland highlight
a small gender gap in the labour market.
At the top of the composite indicator for the smallest gender gap, we find many Northern
countries, where the participation of women, is very high and their presence at the top of
managerial careers and in Parliament is the greatest. A more equal division of family tasks within
couples probably contributes to this result (European Parliament—Directorate-General for internal
policies, 2016). Lithuania, Latvia, Ireland and some French regions follow just after in the rankings
while we find Cyprus, Romania, the Czech Republic and some regions of Greece and Hungary at the
bottom of the rankings.
Furthermore, the analysis at the NUTs 1 level highlights some dynamics that the analysis at the
country level is unable to show. Usually, the regions where the gender gap in the labour market is
higher have lower levels of per capita GDP, lower fertility rates and lower female participation rates
in the labour market. The different economic condition of the NUTs 1 regions affects the capacity
to close the gender gap, but gender inequality is primarily a social issue, where the unobserved
factors still predominate in its outcomes. Education is fundamental in increasing female job
opportunities, but it is not sufficient.
To avoid weaker regions falling further behind, policymakers have to address this problem with
more efficacious regional policies. They should start with the awareness that regional disparities
reflect differences between people and not just places. Therefore, they should aim to increase the
awareness of gender equality in all the spheres, removing the consolidated gender stereotypes
and filling in the lack of workforce skills. This should be done by investing in higher education and
improving its qualitative content, thus financing Universities and large companies for more innovative training because adequate workforce skills will allow them to attract investments and set up
a virtuous circle of development, particularly in the most disadvantaged regions. However, it will
involve a cultural revolution, based on the evidence of the crucial role played by the female
workforce on economic growth.
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