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Abstract

I investigate the gender wage gap in Italy during the period 1987-2016. The
analysis takes advantage of quantile regression framework to estimate gender
pay differentials along the wage distribution. The observed gaps showU-shaped
patterns during the entire period. The inclusion of control variables in the
model leads to a flattening of the gender differentials, maintaining evidence
of sticky floor effects. I examine the gap in five geographical areas, revealing
heterogeneous results across the country and finding glass ceiling effects in the
North, sticky floor effect in the South and a U-shaped pattern in the Islands.
I use a quantile regression decomposition approach to investigate whether the
male-female wage differentials are ascribable to differences in labour market
attributes by gender or to differences in the rewards they receive for those char-
acteristics. The evidence suggests that the sticky floor effects, found at national
level, are mainly due to discrepancies in the returns received bymale and female
workers for their attributes.
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1 ‖ Introduction

The gender wage gap represents one of the most discussed research topics of the last four
decades. The awareness of the existence of gender pay differentials, especially in industri-
alized countries, is almost universal. The period corresponding to the birth of the Welfare
State has drawn particular interest, in those countries where a combination of democracy,
capitalism and social well-being of citizens was built on the key principles of fair distribu-
tion of wealth and equal opportunities.
In this context, the gender earnings gap has dramatically reduced since the 50s in devel-
oped countries through the implementation of policies aimed at eliminating gender differ-
entials in the workplace, not only in terms of wages but also in terms of treatment of the
workers. Nonetheless, this phenomenon is far from disappearing.
It mainly manifests itself through discrimination of employers, differences in the occupa-
tional structure by gender, job segregation and barriers to access to highly paid jobs. In
addition, decisions on investments in human capital also play a key role in understanding
the dynamics of the gender earnings differentials over time. Most of these aspects char-
acterize the labour markets of many European countries, including the Italian one. In
particular, they negatively influence the individual choices in terms of entry in the labour
market as well as in relation to the schooling attainments and the field of education to
choose (Altonji and Blank, 1999).
Up until the new millennium, empirical studies have concentrated in the investigation of
the average gender wage gap exploiting all the available information about individual char-
acteristics. However, it was never possible to explain the entire wage discrepancies between
male and female workers (le Grand, 1991). As a consequence, gender discrimination has
often been suggested by researchers as the main explanation to interpret the remaining
gap, after assuming that all the determinants of wages were controlled for.
The interest towards the entire earnings distribution has developed since 2000, when stud-
ies were conducted in several European countries. This type of study has allowed to under-
stand not only how the gender pay gap changes throughout the wage distribution but also
to determine the variation of the effects of each considered variable, at different quantiles.
Specifically, the research based on Italian data focused on the role of education not only
in terms of different returns by gender along the wage distribution, but also to study the
variation of the gender wage gap for distinct subgroups of the population with respect to
different levels of education (Addabbo and Favaro, 2011; Mussida and Picchio, 2014; Furno,
2014).
This paper focuses on the Italian case and studies the gender wage gap during the period
1987-2016. I investigate the variation of the male-female pay differentials along the entire
wage distribution as well as at the mean, using Quantile Regression (QR) and Ordinary
Least Squares (OLS) techniques. In this framework, my contribution lies in tracing the
evolution of the salary discrepancies between male and female workers along the broad
period under study and from several perspectives. To the best of my knowledge, only Zizza
(2013) analyses the Italian gender wage gap over time, during the period (1995-2008) and
focusing on the mean gap. I extend her work by (1) enlarging the sample to the period 1987-
2016, (2) studying the entire wage distribution of the gender wage gap, (3) investigating
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heterogeneity across regions and time and (4) developing a decomposition analysis of the
gender pay differentials.
Using data from the Survey of Household Income and Wealth (SHIW), I develop an analy-
sis of the Italian private sector starting from the observed differences in wages by gender,
which reveals an initial U-shaped pattern of the gender gaps. First, I find that the median
wage gap ranges between 6 and 18 percent. The effect on the tails of the distribution, how-
ever, is much larger, so that the gender wage gap exhibits the aforementioned U-shaped
relationship. In particular, these estimates exceed on average the results obtained in the
middle of the distribution of about 8%, reaching a peak at the bottom side with gaps be-
tween 20% and 26%. Compared to the raw gender gap found in Sweden by Albrecht et al.
(2003) in 1998 until the 50th percentile of the wage distribution, that varies between 5%
and 13%, my estimates show that the gender wage gap in Italy is sizeable. On the other
hand, Arulampalam et al. (2007) documented such high values of observed gender gap
on the left-hand side of the wage distribution in Austria, Britain, Germany, Ireland and
Spain. They analysed the period 1995-2001, discovering gender earnings differentials for
the private sector of these countries that range between 20% and 31%.
Moreover, using the numerous available information about individuals, the econometric
models are enriched with several control variables to observe the transformation of the
estimates of the gender wage differentials over time, keeping constant the labour market
characteristics of workers. This analysis gives peculiar results, showing an increasing be-
haviour of the estimates as more covariates are added in the regression and maintaining
evidence of sticky floor effects over time. Specifically, adding an increasing number of co-
variates in the model, the results show an increment in the estimates up to 50%, reaching
gender gap levels between 14% and 18%. Moreover, these values tend to overcome the
raw gap estimates after 2000, in the first part of the distribution. Comparing again these
findings with those of Albrecht et al. (2003), they found similar results in the Swedish
labour market of 1998 only on the right-hand side of the wage distribution (i.e. between
the 50th and the 95th percentiles). Arulampalam et al. (2007), instead, reported higher gen-
der wage gaps in the same portion of the wage distribution in Finland, Britain, Austria,
Ireland, Spain and Netherlands (between 18% and 30%). France, Germany, Belgium and
Denmark presented results closer to the Italian ones (between 11% and 20%).
Furthermore, exploiting the regional characterization of the data, I analyse five differ-
ent subgroups with respect to geographical areas, unveiling underlying regionally oriented
trends. Indeed, evidence of glass ceiling effect is present in the North, where the estimates
obtained on the right-hand side of the distribution exceed the other results by a percent-
age that ranges between 4% and 8%. On the other hand, the South presents results that
suggest the existence of marked sticky floor effects, with very low values at the top of the
wage distribution (between 2% and 7%), during the entire period analysed.
Moreover, I also apply the over-time approach to develop a decomposition analysis based
on the method improved by Machado and Mata (2005). This study allows to discover that
the sticky floor evidence, found estimating regressions that involve an increasing number
of covariates, are mainly due to differences in the rewards that male and female workers
receive for their individual characteristics. Assuming that all the attributes of the work-
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ers are controlled for, the latter result could be interpreted as an empirical evidence of the
presence of gender discrimination in the Italian labour market, at least at the bottom of the
wage distribution. Nevertheless, alternative explanations can be given as possible causes
for the persisence of the gender wage gap (e.g., depending on the role of sorting across jobs
and firms, temporal flexibility allowed by the employers and so on).
The work developed in this thesis constitutes an innovative characterization of the phe-
nomenon of the gender wage gap, in the Italian country, that allows to understand its
evolution over time from several points of view. Moreover, the results provided may also
be of interest to policy makers who have concerns in promoting political measures to make
the Italian labour market fairer and more competitive not only internally but also towards
other countries.
The remainder of this paper is organized as follows. Section 2 presents a review of the ex-
isting literature in the field of gender wage gap. Section 3 deals with the Italian legislation
on gender equality and introduces the main characteristics of the Italian labour market
related with this research. Section 4 provides a description of the data used in the anal-
ysis and the descriptive statistics carried out. The methodology employed in this work is
discussed in section 5, with a brief explanation of the quantile regression technique. The
results of the analysis are presented in section 6. Section 7 implements a discussion about
the findings and the potential sources of the gender wage gap. Finally, section 8 concludes
the paper.

2 ‖ Literature Review

This section aims to drive the reader through an overview of the existing literature con-
cerning the male-female wage gap. On the basis of this phenomenon, the theory has iden-
tified three main factors that are related to each other. The first is referred to productivity
differences betweenmale and female workers typically associated with human capital accu-
mulation. The second one concerns the preferences of the employees in terms of ambition,
competitiveness and motivation that usually differ between men and women. The third,
instead, pertains to gender discrimination and describes a situation in which a woman and
a man, with exactly the same labour market attributes, are rewarded differently.
Becker (1957) is the first study about discrimination in which theory, measurement strate-
gies and impact levels are provided1. Later on, Altonji and Blank (1999) presented and
summarized, in their Handbook of Labour Economics’s chapter, the theoretical aspects be-
hind the wage differentials by gender and the empirical research mainly related to produc-
tivity discrepancies as well as to gender discrimination. In particular, this study highlights
the necessity of correct measures of differences in productivity between male and female
workers, in order to be able to infer about the presence of gender discrimination inside a
labour market.
Starting from research that focused on the differences between the mean wages of women
and men, a large number of empirical studies concentrated their attention on some specific

1Note that this first work was based on the discrimination between white and non-white workers. Never-
theless, it represents a milestone of the research in the gender discrimination field since it exploits exactly the
same theory.
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explanatory mechanisms in order to explain the gender pay gap. le Grand (1991) recog-
nized four main explanations: (1) the family obligation explanation, (2) the human capital
explanation, (3) the wage compensation explanation and (4) the job segregation explanation.
Analysing the Swedish labour market in 1981, he found that job segregation can explain
about the 40% of the average gender wage gap, for women and men with the same posi-
tional level2. Specifically, job segregation refers to the not homogeneous presence of women
and men into occupations and the consequent domination of professions by either male or
female workers. Moreover, family obligation and human capital explanations together ac-
count for about 30% of the mean gap, net of job segregation. However, compensating dif-
ferentials do not play a relevant role in explaining the male-female wage gap.
Palme and Wright (1992) confirmed the latter finding, using the same dataset, when the
differences in human capital between women and men are taken into account3. The result
that concerns job segregation is also in line with that of England et al. (1988), based on
a panel dataset taken from the National Longitudinal Survey (NLS) restricted to young
women and men in the period 1966-1981. In particular, individuals who work in places
where there are more females have lower wages, when human capital, skills and working
conditions are controlled for.
Hersch (1991), using a 1986 survey of workers (in Eugene area, Oregon), examined simul-
taneously the role of human capital differences, compensating differentials and housework
to explain the average gender pay gap4. She found that household responsibilities reduce
the human capital investments of women. Further, as a consequence of the previous effect,
the wages of women are also negatively affected by family obligations, probably because of
differences in time spent in housework by men and women5.
Many of the research mentioned so far took advantage of decomposing the gender wage
gaps, on the one hand, into differences in average workers as well as in the characteristics
of jobs and, on the other hand, into differences in individual characteristics with respect to
their returns (Oaxaca (1973) and Blinder (1973)). However, this type of study was never
able to explain the entire gender pay gap. Consequently, the remaining percentage of un-
explained wage differentials, due to differences in individual characteristics, has been in-
terpreted either as gender discrimination or as the effect of a lack of information in the
dataset (in terms of other relevant individual characteristics not included in the analysis),
as documented by Hersch (1991).
The first analysis of the gender pay gap that involved more than one country was carried
out by Blau and Kahn (1992, 1996, 2003). They highlighted the importance of the wage
structure as a determinant of the earning differentials between women and men, compar-
ing the US with many European countries6. In particular, Blau and Kahn documented
how centralized wage-setting institutions bring to a lower level of wage inequality that, in

2The positional level is referred to the skills required for that job and the supervisory authority power that
they can exercise.

3About the role of compensating differentials, see also Filer (1985).
4Proposing herself as the first to examine all these factors at the same time.
5About the role of family obligations, see also Mincer and Polachek (1974).
6The wage structure represents the prices set for different skills and the rents gained for employment in

specific economic sectors by the workers.
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turn, may cause a reduction in the average gender wage gap7.
The approach used by the research so far analysed (i.e. the study of the mean male-female
earning differentials) has been recognized to be not the most informative one. In fact, for
example, it does not allow to observe the determinants of the gender pay gap along the
wage distribution and between different groups of individuals, as well as it does not make
possible to study the evolution of these differentials inside that distribution. Moreover, the
estimates of the average gender pay gap are not able to capture the behaviour of this phe-
nomenon in the tails of the wage distribution, not allowing to draw information about a
larger spectrum of the population.
Therefore, an important strand of this literature stemmed from employing quantile regres-
sion method, firstly developed by Koenker and Bassett (1978), to study the male-female
gender wage differentials.
One of the first applications of this method comes from Albrecht et al. (2003), who used
1998 Swedish microdata to show how the gender log earnings gap tends to increase in the
upper tail of the wage distribution (between the 50th and the 95th percentiles). They also
originated the labelling of this phenomenon as glass ceiling effect8.
The opposite situation, in which themale-female pay gap enlarges at the bottom of the wage
distribution (between the 5th and the 50th percentiles), was labelled by Arulampalam et al.
(2007) as sticky floor effect. They analysed a sample of eleven European countries in the
period 1995-2001 (using data from the European Community Household Panel (ECHP)),
finding on the one hand evidence of glass ceiling effect for 8 out of 11 countries and, on
the other hand, evidence of sticky floor effect for Italy and France. Spain represents the
only country for which the gender pay gap seemed to remain stable throughout the wage
distribution9. Still from an international perspective, Pena-Boquete et al. (2010) compared
the Spanish and the Italian cases, taking advantage of the same data source, in this case
referred to the annual cross-national longitudinal survey for the period 1994-200110. They
highlighted the presence of barriers (especially in the public sector), for the female work-
ers, to access to highly rewarding occupations only in Italy (sticky doors effect). Another
work based again on the same dataset, but studying only the Spanish case11 is de la Rica et
al. (2008) who document a glass ceiling effect only for highly educated workers, while the
gap appeared wider and stronger at the bottom of the distribution for less educated female
workers12.
Returning to the Italian case, Addabbo and Favaro (2011) evaluated the wage differentials

7Also Edin and Richardson (2002) emphasised the connection between gender earnings gap and wage dis-
persion for the Swedish case, finding results in line whit that of Blau and Kahn (1992, 1996, 2003).

8It delineates a situation in which the male-female wage gap remains roughly constant along the distribu-
tion until a certain point, after which the gap starts to increase.

9They also documented a statistically significant difference between the effects observed in public and pri-
vate sectors. In Italy, in particular, the public sector was characterized by a glass ceiling effect, while the
private sector experienced a wider gender wage gap at both extremes of the wage distribution.

10See also Olivetti and Petrangolo (2008) and Christofides et al. (2013) for further reading in cross-national
studies about gender pay gap, using QR analysis.

11For other studies on gender pay gaps analysed along the entire wage distribution and conducted on a
national basis see also Kee (2006) for the Australian case, Nordman and Wolff (2009) for the Maroccan case,
Collischon (2018) for the German case.

12Similar results were found by del Rio et al. (2011), using the 1995 Survey of Wage Structure obtained from
the Instituto Nacional de Estadistica.
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between male and female in Italy, using the 2001 survey wave of the ECHP, through a
quantile regression analysis taking advantage also of the decomposition method suggested
by Machado and Mata (2005). They found evidence of glass ceiling effect only for highly ed-
ucated women (in line with what was found later by de la Rica et al. (2008) for the Spanish
case), while, despite a higher level of the gap in the left tail of the wage distribution for less
educated women, the trend is not sufficiently marked in order to indicate the presence of
sticky floor effect.
Inspired by the previous work, Mussida and Picchio (2014) studied the gender wage dif-
ferentials in Italy, using the 1994-2001 ECHP data. They separated highly and low edu-
cated workers and accounted for sample selection. The main finding is referred to a large
pay penalty suffered by low educated women. This effect tended to be stronger when non-
random selection was controlled for. Moreover, evidence of sticky floor effect for low edu-
cated women and glass ceiling effect for highly educated women were found.
Finally, Furno (2014) investigated the Italian male-female earnings differential in relation
with the returns to education. She used quantile regression analysis in different subsam-
ples of the Survey of Household Income and Wealth (SHIW) conducted by the Bank of Italy
for the period 1989-201013. The main finding is represented by amarked glass ceiling effect
for the subsample of southern female workers. Besides the evidence of glass ceiling effect,
the QR analysis allowed the author to reveal the presence of an overall gap throughout
the wage distribution also strongly influenced by the regional component that has proved
useful to detect lower levels of wage in the South of Italy than in the rest of the country.
In this paper, differently from previous research, the attention is focused on the evolution
over time of the gender wage gap. Moreover, the perspectives from which it is investigated
do not stop to its quantification (with respect also to different geographical areas inside the
country), but extend to the sources of this phenomenon through a decomposition analysis
carried out in section 6.4.

3 ‖ The Italian Case

3.1 | Gender Legislation

In Italy the development of policies aimed at promoting equal opportunities between gen-
ders, in particular in the labourmarket, has started later than in other European countries.
The women’s legislative protection originates from the Italian Constitution (entered into
force in 1948). For instance, article 37 states that female workers have the same rights and
must receive the same economic treatment of male workers. Moreover, working conditions
must be such that women can funfill their fundamental family functions (mainly referred
to maternal functions), receiving a special and adequate protection.
After 1948 and within the framework of European legislation on gender equality started
with the Treaty of Rome of 1957 (article 119) and the Treaty of Maastricht of 1992 (article 6
of Social Policy Protocol), Italy has implemented new regulations only since the 70s. Below,
I present four of these regulations promulgated over the past 50 years that have supported

13Further information about this dataset are provided in section 4, since also the present paper is based on
the same data source.
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the principle of gender equality.
Law number 903 of 1977 is particularly relevant since it prohibits any discriminatory prac-
tice between genders in access to work, determination of wage and career path as well as
attribution of qualifications. Moreover, it also precludes any discrimination based on state
of pregnancy, marital status and family status.
Moving the focus to the period analysed in this thesis (i.e., 1987-2016), Law number 125
of 1991 establishes the realization of positive actions towards the criterion of equality of
opportunity between genders in the workplace. Nine years later, Law number 53 of 2000
introduces dispositions to support maternity and paternity. It promotes the balance of
work, care, training and relationship times between parents (both mother and father) and
children.
The legislative decree number 198 of 2006, known as Code of Equal Opportunities between
Men and Women, reorganized the legislation about the promotion of equal opportunities
between women and men as well as the removal of discriminatory practices.
Finally, the legislative decree number 5 of 2010 modifies the previous Code strengthening
the principles of equal treatment and opportunity for male and female workers. In order to
do so, the penalties enforced in case of violation of these principles are made more severe.

3.2 | Labour Market

The Italian labour market presents some characteristics that make its situation quite pe-
culiar with respect to the other European countries. First of all, the observed gender gap,
in Italy, is one of the lowest in Europe. Generally, the low women’s employment rate is
recognised to be the main cause of this phenomenon (Cutillo and Centra, 2017). This hap-
pens since women are not adequately represented in the labour market and therefore, the
comparison between male and female workers is not able to catch the potential female em-
ployees. Moreover, as will be shown later in section 4.1, the women who enter the labour
market are, on average, better educated (and so, often also more skilled) than men. There-
fore, the potential employees joining the female population of working age, who decide to
not work tend to have relatively low-wage characteristics. As a consequence, the resulting
unadjusted gender pay gap is unusually small, with respect to other countries.
Olivetti and Petrangolo (2008) confirm this reasoning showing not only that there is a pos-
itive correlation between male-female wage differentials and women’s participation rate in
many European countries, but also that it is particularly prominent in Italy.
The decision to not enter the labour market for many women can be ascribed to family
structure that characterizes the Italian country. Indeed, a strong traditional component
influences the working decisions of families that often consider man as the main source
of income. Bettio and Plantenga (2004) find substantial differences between Northern and
Southern European countries in the division of childcare by gender. In addition, the Italian
situation, driven by a not negligible cultural component, is worsened by poor opportunities
in terms of public childcare services. Furthermore, Anxo et al. (2011) study the use of
time over the life cycle of women and men in France, Italy, Sweden, and the United States
as well as how the institutional and societal contexts affect the division of labour by gen-
der. They found that Italy represents the only country where, after children are born, the
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paid working hours of women decrease, while that of men tend to grow. In other countries,
instead, the family composition appears to have neither positive nor negative influence in
working hours, for both genders.
Furthermore, these dynamics are, most of times, also influenced by a regional factor. Specif-
ically, the geographical areas that present underdeveloped economic situations (South and
Islands) normally show a stronger traditional component and lower availability of child-
care services. Addabbo et al. (2012) find that regional unemployment in conjunction with
availability of childcare services represent the most relevant factors that negatively affect
not only the women’s labour market participation, but also their labour supply in terms of
paid working hours.

The peculiar aspects that characterize the Italian labour market illustrated above, in con-
junction with the findings of the previous research presented in this section as well as in
section 2, support the expectations of finding significant gender pay gaps in Italy. More-
over, they also bolster the motivation behind this work that aims, starting from the next
section, to trace the time evolution of this economic and social phenomenon.

4 ‖ Data

The data used in this research is taken from the Survey of Household Income and Wealth
(SHIW) historical database that covers the period 1977-2016. The dataset consists of a
nationally representative household set of 24 survey waves conducted by the Bank of Italy.
Specifically, the period 1977-1984 is covered year by year, while from 1986 to 2016 data are
roughly gathered every two years. This research takes advantage of a subset of variables
present in the original historical database. In particular, in this paper, I focus my atten-
tion on the information related not only to several individual characteristics (educational
level, gender, marital status, age, geographic area of origin), but also to many working as-
pects (average number of hours worked per week, average number of extraordinary working
hours in a week, months of work in a year, part-time status, economic sector of activity, pro-
fessional condition of employment, net labour income, firm size).
The sample incorporates a small fraction of observations followed over time (that forms a
panel) and a larger fraction of individuals added at each wave. Therefore, considering also
that some observations can disappear from a data collection to another one, the dataset
used can be thought of as a repeated cross-section.
The entire sample, that covers the period 1977-2016, contains 439,134 individual observa-
tions. To pursue the goal of this research the sample has been restricted only to employees
with a positive level of wage, excluding retired and self-employed workers. This operation
lowers the number of observations to 126,972. Moreover, imposing a working age interval
of 15-65 years, the sample size becomes 126,352 (of which 48,997 are women and 77,355
are men).
Note that the information about the average number of hours worked in a week, as well as
the average number of overtime working hours per week, were collected starting from the
1987 survey. Accordingly, the analysis that takes advantage also of the number of hours
worked is developed on the basis of a sample that consists of 85,330 observations (of which
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34,852 are women and 50,478 are men), in the period14 1987-2016.
An issue that must be taken into account for the analysis is the choice of the appropriate
unit of measure of the wage for its comparison between women and men. The variables
contained in the data are referred to yearly wages, net of income and payroll taxes as well
as transfers. However, it is often desirable to use the hourly wage since, for example, it
allows to compare more easily wage differentials across economic sectors. For this reason
I use the same approximation of hourly wage as in Depalo and Giordano (2011):

Y/M

4 · H̄

where Y is the net yearly wage, whileM represents the number of months worked in a year
and finally, H̄ indicates the average number of hours worked per week.
Another concern relative to the quality of the SHIW is the missed response by families
(as usual in presence of surveys), since this phenomenon can lead to samples composed by
some overrepresented segments of population and by some other underrepresented ones.
Nevertheless, the Bank of Italy has always tackled the problem by applying a post strat-
ification weighting process that allows to rebalance, inside the sample, every population
segment (Bank of Italy’s Methodological Notes, 2018).

4.1 | Descriptive Analysis

This section shows some descriptive statistics useful to delineate the characteristics of the
sample used in this work. Note that, as described in section 4, all statistics are referred to
employees aged 15-65, in the period 1987-2016.
Table 4.1 presents log hourly earnings taking into account not only the division by gender,
but also the residence area of the workers.

Table 4.1: Descriptive statistics for log hourly wage.

Men Women

Area Mean SD 25th 50th 75th Mean SD 25th 50th 75th

Log Hourly Wage
North-West 2.019 0.471 1.707 2.001 2.279 1.957 0.500 1.650 1.945 2.238
North-East 2.038 0.486 1.731 2.039 2.311 2.002 0.502 1.689 1.999 2.270
Center 1.976 0.502 1.650 1.970 2.258 1.940 0.532 1.601 1.931 2.242
South 1.918 0.529 1.583 1.916 2.226 1.916 0.619 1.549 1.938 2.319
Islands 1.918 0.536 1.577 1.913 2.226 1.965 0.546 1.650 1.975 2.289
Italy 1.979 0.504 1.660 1.978 2.258 1.958 0.534 1.634 1.961 2.259

1 Results based on the pooled sample for the period 1987-2016.

Five different areas have been specified: North-West (NW), North-East (NE), Center
(C), South (S) and Islands (IS)15.The last row indicates the statistics referred to the entire
country, for the pooled sample. The hourly wage, on average (first column), appears to be

14Appendix A.1 contains yearly information about the observations by gender.
15The NW area includes the regions: Piedmont, Aosta Valley, Lombardy and Liguria; the NE area comprises

the regions: Trentino-South Tyrol, Veneto, Friuli-Venezia Giulia and Emilia-Romagna; the C area includes the
regions: Tuscany, Umbria, Marche and Lazio; the S area comprises the regions: Abruzzo, Molise, Campania,
Apulia, Basilicata and Calabria; the IS area includes the regions: Sicily and Sardinia.
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higher for men than for women in all areas except the Islands (Sicily and Sardinia). Partic-
ularly, the mean gender wage gap is positive in North-West, North-East and Central areas
(6.2% in NW regions and 3.6% in both NE and C regions) as well as in the South (even if the
difference by gender is minimal). However, it appears to be negative (i.e. women earned
more than men) in the Islands, with a gap of 4.7% in favour of female workers. Overall, at
the national level, the average wage differential is about 2.1%.
Focusing the attention on the selected quantiles, the gender earnings gap tends to decrease
across the percentiles in the central-northern regions. It is instead negative at every quan-
tile in the Islands, whilst Central area records the latter result only at the 50th and 75th

percentiles.
The picture delineated so far would surely arouse some suspicion about the capacity of the
data to describe the dynamics of the real population. For this reason, it is necessary to
deepen the focus of the research on different internal segments of the Italian labour mar-
ket. Specifically, Table 4.2 shows the same descriptive statistics observed in Table 4.1, but
further considering the economic sector in which each individual worked during the period
1987-2016, distinguishing between public and private sectors16.

Table 4.2: Descriptive statistics for log hourly wage - public and private sectors.

Men Women

Area Mean SD 25th 50th 75th Mean SD 25th 50th 75th

North-West
Public 2.141 0.501 1.829 2.124 2.414 2.053 0.508 1.737 2.050 2.343
Private 1.978 0.453 1.683 1.970 2.238 1.864 0.474 1.577 1.865 2.120

North-East
Public 2.148 0.501 1.816 2.127 2.430 2.104 0.500 1.798 2.092 2.376
Private 2.005 0.476 1.699 2.015 2.265 1.916 0.487 1.631 1.913 2.177

Center
Public 2.099 0.499 1.788 2.088 2.383 2.066 0.516 1.731 2.056 2.383
Private 1.918 0.494 1.577 1.913 2.193 1.806 0.516 1.488 1.822 2.092

South
Public 2.092 0.505 1.788 2.078 2.376 2.082 0.566 1.743 2.095 2.423
Private 1.807 0.513 1.488 1.833 2.120 1.625 0.599 1.252 1.650 2.007

Islands
Public 2.088 0.498 1.760 2.088 2.376 2.067 0.532 1.738 2.078 2.383
Private 1.810 0.531 1.500 1.833 2.120 1.739 0.507 1.427 1.778 2.056

Italy
Public 2.111 0.502 1.788 2.092 2.392 2.074 0.523 1.756 2.070 2.376
Private 1.920 0.494 1.609 1.913 2.197 1.827 0.515 1.520 1.837 2.120

1 Results based on the pooled sample for the period 1987-2016.

It represents an important distinction since public sector wages are not subject to arbi-
trary variations due to employer choices, but they are, in most cases, fixed. Therefore,
the gap between men and women, in the public sector, can be attributed to their abil-

16Depalo and Giordano (2011) developed a research, based on the SHIW in the period 1998-2008, analysing
the gap between public and private sector also using QR techniques.
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ity/possibility to obtain more or less prestigious job positions.
Regarding the values obtained in Table 4.1, it means that the negative gaps observed in
the Islands and in the South, could be explained by a greater presence of women (with re-
spect to men) in job positions that are better paid, in the public sector. Indeed, examining
the first line of each area (i.e. the public sector) of Table 4.2, it is possible to note how the
gender gaps are low (at most 5%) in NE and C areas, while they are higher (between 7%
and 9%) in NW area, both on average and at the selected quantiles. But, most importantly,
note the presence of negative gaps in the south-island regions (especially in the highest
quantiles) that confirm the reasoning explained before about the results provided in Table
4.1.
Furthermore, the differentiation between sectors has highlighted two interesting dynam-
ics which can be extrapolated from the statistics. First, the data clearly shows the gap be-
tween northern and southern regions that characterizes the Italian peninsula from more
than one century, not only from the point of view of the salaries but also from many other
socio-economic perspectives. This pattern is more evident in Table 4.2, since it also shows
how the public sector wages do not vary much by going from North to South. In fact, this
phenomenon is strongly pronounced in the private sector, where the geographical gap (i.e.
the wage gap between North and South) stands at around 20%. Secondly, and more im-
portant for this study, the average gender earnings differentials, in the private sector, vary
between 7% and 18% all over the country (much higher than in the previous table), with
increasing gaps across the selected quantiles in northern regions as well as in the Center
and decreasing in the Islands and in the South. Note also that, indistinctly from gender, at
every quantile and for all areas, the public sector wages are higher than the private sector
wages.

The last descriptive statistics that will be analysed in this section are shown in Table 4.3.
In particular, it shows the variables inherent to age, education and weekly working hours
for women and men, in the period 1987-2016, on average and at three different quantiles.
The number of observations indicates the numerosity of each subset of individuals that is
also valid for the other tables discussed before. Looking at the age panel, it is possible to
note that, even if men seem to be older (on average as well as at the selected quantiles), the
difference with women remains minimal.
More interesting information is contained in the education panel, where the variable takes
on the values 0, 5, 8, 13, 18, 20 to indicate respectively the following education levels
achieved by each individual (referred to the completed years of schooling): no education,
elementary school, junior high, high school, degree and graduate levels. Women, during
the period under study, achieved on average higher level of education all over the coun-
try. At the 25th and the 50th percentiles the education levels appear to be almost the same
throughout Italy, except for the 25th percentile of the Islands and South area, where the
women level is higher. The other important difference between genders is observable at
the 75th percentile, in which female workers of central regions are characterized by higher
schooling achievements.
Comparing the results seen so far, women seem to have better education levels but lower
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hourly wages. Furno (2014) suggests that, since in Italy women are underrepresented in
top-skilled occupations, one implication that can be derived from this dynamic is that fe-
male workers are generally overqualified for their job positions.
Regarding the weekly working hours panel, the first thing that comes to attention is the
gap in the mean hours worked between men and women that stands at roughly 5 hours per
week in every part of the Italian peninsula, with a peak of 7 hours of difference between
males and females, in the Islands. The main difference is observable just comparing the
standard deviations of the two gender groups, where the men’s level is substantially lower
than that of women. Indeed, whereas the working hours of men vary between 36 and 43
hours per week (where, curiously, both the extreme values are registered at the 25th and
the 75th percentiles of the Islands, respectively), in the case of women they range between
24 and 40 hours per week. One possible motivation for this phenomenon, largely discussed
also in the literature, is the higher proportion of women employed in part-time works17.

Table 4.3: Descriptive statistics for age, education and working hours.

Men Women

Area Mean SD 25th 50th 75th Obs. Mean SD 25th 50th 75th Obs.

Age
North-West 40.2 11.1 31 41 49 12229 39.8 10.7 31 40 48 9870
North-East 39.3 11.2 30 40 48 10238 39.2 10.9 30 39 48 8443
Center 41.1 11.3 32 42 50 10574 40.3 11.0 32 41 49 7790
South 42.2 11.4 33 43 51 11796 41.1 11.1 32 41 50 5921
Islands 41.8 11.4 33 42 51 5641 40.8 11.0 32 41 49 2828
Italy 40.9 11.3 32 41 50 50478 40.1 10.9 31 40 49 34852

Education Level
North-West 11.9 4.0 8 13 13 12229 12.3 3.9 8 13 13 9870
North-East 11.6 3.9 8 13 13 10238 12.4 3.7 8 13 13 8443
Center 11.9 4.0 8 13 13 10574 12.7 3.9 8 13 18 7790
South 12.0 4.3 8 13 18 11796 13.4 4.0 13 13 18 5921
Islands 11.9 4.4 8 13 18 5641 13.0 3.6 13 13 18 2828
Italy 11.9 4.1 8 13 13 50478 12.6 3.9 8 13 18 34852

Weekly Working Hours
North-West 40.5 6.3 40 40 40 12229 35.6 8.5 35 40 40 9870
North-East 40.1 6.4 40 40 40 10238 34.4 9.0 30 37 40 8443
Center 40.0 6.8 38 40 40 10574 34.4 9.3 30 36 40 7790
South 39.4 8.3 36 40 41 11796 33.6 9.9 25 36 40 5921
Islands 39.9 8.7 36 40 43 5641 32.9 10.0 24 36 40 2828
Italy 40.0 7.2 38 40 40 50478 34.5 9.2 30 36 40 34852

1 Results based on the pooled sample for the period 1987-2016.

Until now the gender wage gap has been documented by geographical area, educational
attainments, economic sector and working hours. Pursuing the aim of this research, I
will check if these gaps persist after controlling for variables that represent important
determinants of the wage setting process in several steps.

17For further discussion about part-time status by gender see section 7.1.
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5 ‖ Methodology

The analysis developed in this study takes advantage not only of the OLS framework, but
also of the QR technique, in order to be able to estimate the gender wage gap along the
entire wage distribution. Since wage represents a variable with a continuous distribution
that can be characterized by the simultaneous presence of more compressed as well as more
spreaded out intervals, this type of analysis can lead to very interesting results with impor-
tant political and socio-economic implications in understanding the actual wage structure
at the national level18. Indeed, QR allows to determine whether the impact of each explana-
tory variable changes across different quantiles since it does not impose that these effects
remain constant along the wage distribution, as in the case of OLS estimates. Therefore,
QR is used to estimate the θth quantile of the random variable log hourly wage conditional
on regressors, allowing for comparisons with mean estimates obtained through OLS. An
additional advantage of QR framework lies in the fact that this method is more robust to
outliers than the OLS.
The next section is devoted to the explanation of the quantile regression technique. It also
describes how to correctly interpret the estimates.

5.1 | Quantile Regression Framework

Starting from themodel developed byKoenker andBassett (1978) and also followingBuchin-
sky (1998), the first step is to denote lnWit = wit as the log hourly wage, xit as a vector of
regressors and Qθ(wit|xit) as the conditional θth quantile (with 0 < θ < 1) of the distri-
bution of wit given xit, for the ith individual (i = 1, ..., N) in survey wave t (t = 1, ..., T).
Subsequently, the model is defined as

wit = x′
itβθ + uθit, Qθ(wit|xit) = x′

itβθ (5.1)

where the error term uθit is assumed to satisfy Qθ(uθit|xit) = 0, while the constant term
αθ, that varies across quantiles, is included inside the vector xit.
Note that the θth quantile regression in equation 5.1 assumes that the conditional quantile
of the log hourly wage, Qθ(wit|xit), is linear in the vector of regressors (xit).
The estimates of the coefficients contained inside the vector βθ (i.e., β̂θ) are obtained by
solving the following minimization problem:

min
βθ

 ∑
i : wit ≥x′

itβθ

θ|wit − x′
itβθ| +

∑
i : wit<x′

itβθ

(1− θ)|wit − x′
itβθ|

 . (5.2)

Consequently, if one considers the median, this setup allows to divide the sample under
study into two equal parts for which a half of individuals have a wage higher than the
median earner and another half have a lower wage. Similarly, it is possible to divide the
sample in more than two segments (e.g., the quartiles produce 4 equal parts, whereas the
deciles produce 10 equal segments of observations and so forth). In general, it is possible
to affirm that an individual earns at the θth quantile if he/she has a wage higher than the

18The variable wage, in fact, gives an actual picture of the wage dispersion, determining whether the wealth
is more or less equally distributed across people and families.
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proportion θ, and lower than the proportion (1− θ)19. Moreover, since the quantile regres-
sion allows to estimate the marginal effect of each independent variable on wit along its
entire distribution, these coefficient estimates can be interpreted as the rewards for the in-
dividual characteristics at each specific θth. Accordingly, each of these results represents
a distinct slope of the linear regression of the dependent variable on every covariate sep-
arately, in different quantiles. This reasoning also holds in the case of the intercepts that
can vary at each θ. Hence, each couple of estimated intercept and slope characterizes the
corresponding portion of the wage distribution, with respect to every specific covariate.

6 ‖ Econometric Results

In this section, I present the results relative to several quantile regressions to examine
the extent to which the distribution of the gender pay gap varies over time. The analy-
sis starts from a situation in which no controls are considered (section 6.1), then moves to
a context where three increasing sets of independent variables are controlled for (section
6.2). Moreover, I perform the gender gap estimates in five subsamples corresponding to as
many geographical areas (section 6.3) to investigate the discrepancies of the gender wage
differentials around the country and their evolution over time.
In this regard, however, all these results are based on the restriction that the rewards for
the individual characteristics are exactly the same for both men and women. Therefore, I
carry out a decomposition analysis (section 6.4) in order to be able to establish which part of
the male-female earnings gap is explained by differences in labour market characteristics
between genders and which other portion of this gap is due to disparities in the rewards
for those characteristics.
Finally, note that for the reasons explained in section 4.1 the sample taken into consider-
ation for the entire econometric analysis is restricted to the private sector of the Italian
labour market.

6.1 | Raw Gender Wage Gap

As a benchmark for the subsequent analysis, I start by estimating the average gender wage
gap by means of the following linear regression:

wit = α+Genderitβ + uit (6.1)

where wit, as denoted in section 5.1, represents the log hourly wage of individual i in year t,
while α is a constant term and Gender is a dummy variable that takes on the value 1 when
the individual is a woman and the value 0 when the observation indicates a man, in survey
wave t. Finally, uit is the error term.
On the other hand, the specification of the QR model is defined as:

wit = αθ +Genderitβθ + uθit, Qθ(wit|Genderit) = αθ +Genderitβθ (6.2)

19This feature of the minimization problem in equation 5.2 is expressed by the indexes of the summations.
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where the constant term and the slope are, in this case, allowed to take on different values
depending on the specific quantile considered.
This particular type of male-female earnings differential is defined in the literature as raw
gap20, where the term raw refers to the totally absence of covariates, except for the variable
Gender, in the wage regression (equations 6.1 and 6.2).

Table 6.1: Raw gender pay gap, period 1987-2016.

QR

OLS 5th 10th 25th 50th 75th 90th 95th Obs.

1987 -0.199 -0.229 -0.146 -0.161 -0.182 -0.208 -0.264 -0.228 3929
(0.014) (0.036) (0.027) (0.019) (0.016) (0.021) (0.034) (0.033)

1989 -0.122 -0.114 -0.108 -0.112 -0.118 -0.154 -0.146 -0.174 4245
(0.012) (0.032) (0.031) (0.023) (0.028) (0.018) (0.037) (0.048)

1991 -0.146 -0.113 -0.102 -0.117 -0.131 -0.182 -0.192 -0.203 3831
(0.012) (0.049) (0.007) (0.025) (0.022) (0.027) (0.032) (0.043)

1993 -0.184 -0.264 -0.262 -0.157 -0.171 -0.187 -0.205 -0.213 3503
(0.018) (0.085) (0.056) (0.015) (0.019) (0.027) (0.036) (0.059)

1995 -0.173 -0.2 -0.16 -0.16 -0.147 -0.164 -0.212 -0.198 3514
(0.017) (0.051) (0.036) (0.015) (0.029) (0.023) (0.038) (0.048)

1998 -0.124 -0.088 -0.105 -0.084 -0.087 -0.131 -0.126 -0.134 3280
(0.016) (0.034) (0.033) (0.016) (0.027) (0.015) (0.035) (0.05)

2000 -0.083 -0.08 -0.051 -0.071 -0.086 -0.12 -0.169 -0.154 3761
(0.017) (0.044) (0.037) (0.017) (0.011) (0.019) (0.056) (0.05)

2002 -0.14 -0.118 -0.118 -0.1 -0.113 -0.143 -0.182 -0.291 3486
(0.017) (0.071) (0.042) (0.018) (0.016) (0.025) (0.054) (0.076)

2004 -0.112 -0.102 -0.074 -0.087 -0.093 -0.129 -0.132 -0.158 3627
(0.016) (0.063) (0.035) (0.033) (0.018) (0.016) (0.032) (0.04)

2006 -0.1 -0.149 -0.064 -0.08 -0.099 -0.143 -0.157 -0.065 3547
(0.016) (0.048) (0.025) (0.031) (0.011) (0.015) (0.051) (0.072)

2008 -0.088 -0.171 -0.095 -0.067 -0.065 -0.105 -0.104 -0.111 3661
(0.015) (0.048) (0.046) (0.021) (0.024) (0.029) (0.033) (0.073)

2010 -0.101 -0.105 -0.111 -0.074 -0.089 -0.112 -0.113 -0.09 3039
(0.016) (0.061) (0.005) (0.018) (0.018) (0.053) (0.057) (0.061)

2012 -0.076 -0.174 -0.105 -0.074 -0.061 -0.061 -0.127 -0.124 2822
(0.018) (0.069) (0.037) (0.031) (0.026) (0.027) (0.033) (0.066)

2014 -0.091 -0.09 -0.11 -0.069 -0.077 -0.095 -0.113 -0.119 2639
(0.015) (0.072) (0.022) (0.035) (0.027) (0.039) (0.049) (0.03)

2016 -0.069 -0.061 -0.043 -0.048 -0.057 -0.085 -0.076 -0.105 2394
(0.017) (0.048) (0.047) (0.024) (0.024) (0.028) (0.044) (0.062)

1 The raw gender gap is calculated as the estimates of β from equation 6.1 (column 2) and of βθ in
equation 6.2 (columns 3 through 9). The OLS standard errors in parentheses are robust, while the
QR standard errors in parentheses are calculated assuming i.i.d. disturbances.

20See, for instance, Albrecht et al. (2003) and Arulampalam et al. (2007).
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Another terminology, for these specific male-female differentials, that is also used in
the text, is observed gender gap.
Table 6.1 displays the OLS estimates as well as the QR results, year by year, for seven
different percentiles of the raw gender gap. Moreover, Figure 6.1 shows the observed pay
gaps at each percentile of the wage distribution for three subperiods arbitrarily chosen
(each of which encloses five survey waves): 1987-1995 in red, 1998-2006 in orange and
2008-2016 in blue. The three subsamples contain respectively 19,022, 17,701 and 14,555
observations of male and female workers in the private sector.
Looking at the results year by year, for most surveys the quantile regression estimates
reveal a decreasing trend from the fifth percentile to the fiftieth one and an increasing
pattern from the median to the ninety-fifth percentile. At the same time, the OLS results
highlight a very dynamic evolution of the raw gender gap between 1987 and 2016 even
if overall decreasing. The estimates identify a sharp fall between 1995 and 2000 then
recovered in 2002 and a more stabilised (but always decreasing) pattern in the period 2004-
2016.

Period: 1987−1995 1998−2006 2008−2016
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Figure 6.1: Raw gender wage gap, over time evolution.

Note that, even if almost all the reported results in Table 6.1 are statistically significant
at least at the 5% level, after 2000 some gender dummy coefficients referred to the tails of
the wage distribution lose statistical significance. Nevertheless, grouping the surveys as
in Figure 6.1, all the results become extremely significant, as will be possible to observe in
Table 6.2.
Figure 6.1 highlights the main finding. In particular, it shows an evidentU-shaped pattern
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in the wage gap, characterized by a clear downward shift when the period analysed comes
to be increasingly recent (from the period 1987-1995 to 2008-2016). Thus, for instance, in
the first decile referred to the first period (red line with 4) the raw gap varies between
about 28% and 16%, reaching again such high values only after the seventy-fifth percentile
(with a fluctuation between about 17% and 22%). At the same time, in the middle of the
distribution the gaps range from a minimum of 11 to a maximum of 16 percentage points.
Regarding the other two lines, they approximately follow the same trend of the first one.
Moreover, these two lines roughly show an equal level of raw gap in the first quintile of the
wage distribution, after which the orange line with × (period 1998-2006) permanently ex-
ceeds the blue one with 2 (period 2008-2016). Moreover, the values obtained for the period
1998-2006 (as can also be observed from Table 6.1) are in line with the results reported in
Arulampalam et al. (2007), between 1995 and 2001, in the Italian private sector.
These aspects, highlighting larger male-female differentials in the tails of the wage distri-
bution, can be interpreted as initial evidence of simultaneous presence of sticky floor and
glass ceiling effects in all three subperiods, even if not extremely marked.
Moreover, note that the dynamic nature of the patterns presented in the figure brings out
the inadequacy of the average gender gaps produced by OLS estimates. Indeed, studying
this social phenomenon, distinct quantiles allow to depict peculiar characteristics inherent
to specific part of the wage distribution that an average estimate is unable to catch.

6.2 | Gender Wage Gap with Controls

The analysis continues with the inclusion of control variables. This research phase is fun-
damental to observe how the negative estimated effects of being women on the wage varies,
keeping constant all those factors that play a role in the wage determination procedure.
Three increasing sets of control variables are exploited:

• Basic controls: education, experience21, and experience squared.

• Medium controls: basic controls, part-time status, marital status and geographical
area of residence.

• All controls: medium controls, sector and occupation.

Specifically, four dummies are respectively included for the variables education and geo-
graphical area, part-time and civil status involve one dummy each, other six dummies are
referred to sector and finally, three dummies are assigned to the variable occupation22.
As in section 6.1, the gender wage gap is estimated taking advantage of the incorporation
of a gender dummy inside the regressions that capture the male-female discrepancies in
terms of earnings. Therefore, in this case, the model estimated by QR can be expressed as:

21The variable experience is approximated as age− education− 6. It is used in place of the variable age that
normally acts as proxy for working experience.

22The variable education indicates five specific levels with respect to the completed years of school, as ex-
plained in section 4.1, that are elementary school, junior high, high school, degree and graduate levels. The ge-
ographical areas taken into consideration are North-West, North-East, Center, South and Islands. The sectors
are divided in agriculture; industry; constructions; commerce; transportations and communications; mone-
tary, financial and insurance brokerage; professional activities. Finally, occupations are referred to blue-collar
and three different types of white-collar workers.

CHAPTER 6. ECONOMETRIC RESULTS 19



Roberto Moncada

wit = Genderitβθ + x′
itγθ + uθit, Qθ(wit|Genderit,xit) = Genderitβθ + x′

itγθ (6.3)

where the constant term is again integrated inside the vector xit. Analogously, the corre-
sponding OLS model has the following specification:

wit = α+Genderitβ + x′
itγ + uit. (6.4)

The results are enclosed in Table 6.2 that divides the period analysed (1987-2016) in three
subgroups: 1987-1995, 1998-2006 and 2008-2016. In particular, the values showed are re-
ferred to the gender dummy coefficients in regressions that also involve basic, medium and
all controls, estimated through OLS and QR approaches. Moreover, the first row of each
subperiod displayed the results referred to the corresponding observed gender gaps.
All the reported results are statistically significant at least at 5% level, not only period by
period but also across models with different covariates employed. More detailed informa-
tion about the evolution over time of gender pay differentials are contained in Appendix
A.2, inside Tables A.2, A.3 and A.4, which show the gender dummy estimates for each year
treated.

1. No Controls 2. Basic Controls 3. Medium Controls 4. All Controls
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Figure 6.2: Mean gender pay gap with and without controls, between 1987 and 2016.

Once a bunch of variables are controlled for, the estimates of the gender dummies are
normally interpreted as the extent to which the male-female gap remains unexplained.
In principle, this should imply that by including more covariates in the model the wage
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differentials should also decrease. This would happen since the inclusion of a determinant
of the earnings in the wage regression would explain the share of the gender gap due to
differences, in this variable, between male and female workers.
Nevertheless, the story told by the table below in conjunction with Figures 6.2 and 6.3 is
somewhat different. Indeed, starting from the average gender pay gaps estimated through
OLS, it is possible to compare the results showed in Figure 6.2 with those obtained in the
previous section.
Specifically, the red line with 4 delineates the values obtained in section 6.1, collected
inside Table 6.1. The other three lines depict the evolution over time of the average gender
gap estimates with increasing controls incorporated in the regression.

Table 6.2: Gender wage gap with controls, period 1987-2016.

QR

Controls OLS 5th 10th 25th 50th 75th 90th 95th Obs.

1987-1995
Raw gap -0.158 -0.174 -0.182 -0.143 -0.154 -0.182 -0.195 -0.2

(0.007) (0.001) (0.021) (0.014) (0.011) (0.016) (0.018) (0.027)
Basic -0.125 -0.161 -0.131 -0.119 -0.118 -0.115 -0.113 -0.114

(0.007) (0.016) (0.01) (0.008) (0.006) (0.007) (0.011) (0.017)
Medium -0.153 -0.182 -0.151 -0.149 -0.143 -0.139 -0.146 -0.135

(0.007) (0.013) (0.009) (0.007) (0.006) (0.007) (0.011) (0.013)
All -0.154 -0.179 -0.162 -0.152 -0.147 -0.149 -0.146 -0.148

(0.006) (0.013) (0.009) (0.006) (0.006) (0.006) (0.01) (0.014)

19022

1998-2006
Raw gap -0.109 -0.101 -0.101 -0.095 -0.103 -0.136 -0.159 -0.159

(0.007) (0.026) (0.019) (0.012) (0.01) (0.016) (0.021) (0.032)
Basic -0.104 -0.11 -0.104 -0.105 -0.1 -0.108 -0.117 -0.103

(0.007) (0.019) (0.014) (0.007) (0.006) (0.008) (0.012) (0.026)
Medium -0.129 -0.135 -0.125 -0.125 -0.118 -0.135 -0.142 -0.161

(0.007) (0.014) (0.01) (0.006) (0.007) (0.008) (0.012) (0.025)
All -0.136 -0.149 -0.145 -0.136 -0.129 -0.137 -0.156 -0.14

(0.007) (0.015) (0.012) (0.007) (0.006) (0.008) (0.013) (0.021)

17701

2008-2016
Raw gap -0.087 -0.128 -0.092 -0.086 -0.061 -0.09 -0.105 -0.134

(0.007) (0.051) (0.03) (0.011) (0.011) (0.012) (0.022) (0.025)
Basic -0.098 -0.128 -0.116 -0.09 -0.093 -0.104 -0.106 -0.1

(0.007) (0.019) (0.012) (0.008) (0.007) (0.008) (0.014) (0.019)
Medium -0.116 -0.134 -0.108 -0.101 -0.107 -0.118 -0.138 -0.134

(0.007) (0.016) (0.011) (0.008) (0.007) (0.008) (0.014) (0.019)
All -0.127 -0.142 -0.132 -0.133 -0.126 -0.128 -0.134 -0.115

(0.007) (0.014) (0.01) (0.008) (0.007) (0.007) (0.01) (0.017)

14555

1 Basic controls: education, experience and experience squared.
2 Medium controls: basic controls, part-time status, civil status and geographical area.
3 All controls: medium controls, sector and occupation.
4 The gender wage gap is calculated as the estimates of β from equation 6.4 (column 2) and of βθ in equation
6.3 (columns 3 through 9). The OLS standard errors in parentheses are robust, while the QR standard
errors in parentheses are calculated assuming i.i.d. disturbances.

In this case, when only the basic controls are included in the model, the male-female
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differentials tend to decrease between 1987 and 2002. After 2002, these estimates follow
the raw gaps evolution, staying at a slightly higher level. The involvement of medium and
all controls brings to an increase in the estimates that overcome not only the raw gap val-
ues since 2000, but also the results covering the entire period when only basic controls are
considered.
Shifting the attention to QR results, the behaviour of the estimates does not change. In-
deed, it is possible to note that the inclusion in the model of medium controls lead to an
increment, instead of a reduction, of the gender gaps with respect to the results when only
basic controls are incorporated in the regression (see Table 6.2). This happens in all the
periods under study as well as throughout the entire wage distribution. Moreover, this
evidence also holds when the variables about sector and occupation of the workers (i.e. all
controls) are kept constant. Furthermore, Tables A.2, A.3 and A.4 demonstrates that this
phenomenon is not only restricted to aggregated groups of years but also extends to every
single survey.
Nevertheless, the gender dummy coefficients with controls tend to exceed the raw gap val-
ues (i.e. the first row of each subperiod in Table 6.2), along the wage distribution, only since
the second period (1998-2006), and more specifically since 1998 (see Table A.3).
The results obtained for the survey wave of 2000 are particularly noticeable. As described
in section 6.1, the observed gender gap considerably drops (in absolute value) between 1995
and 2000. Specifically, in 2000 the gender pay gap with basic controls reaches the lowest
point (7%). The striking finding is referred to the results achieved with the addition of the
other covariates. Specifically, it caused an increase of about 100% with respect to the OLS
estimates (see Figure 6.2), while in the case of QR results the gender gaps raise in a range
between 2% and 6% with medium controls and by an additional 1-2% when variables sector
and occupation are added in the regression (see Table A.3).
As anticipated above, the effects of the different groups of covariates can also be observed
in Figure 6.3 that shows the evolution over time of the gender wage gap for each set of
controls (one for each panel), along the wage distribution. Making a comparison with Fig-
ure 6.1 in section 6.1, it is possible to deduce the three important features of these graphs.
Firstly, the involvement of control variables leads to a flattening of the male-female gaps.
In other words, moving from the basic controls panel of the figure to the all controls one, the
U-shaped patterns observed in Figure 6.1 tend to disappear, although the first two panels
still show bigger gaps at the bottom side of the wage distribution.
Secondly, Figure 6.3 better highlights the increase in the gaps when medium and all con-
trols (second and third panels) are included in the regression: while in the first panel,
after the tenth percentile, the gaps do not raise above 12.5% for all the three periods, in
the second and third panels almost all gaps do not fall below 10% in absolute value along
the entire earnings distribution.
Thirdly, the order of magnitude between periods, observed in Figure 6.1, still holds. It
means that, even controlling for several covariates, the estimated gaps in the period 1987-
1995 (red line with 4) are almost always larger, in absolute value, than that of the period
1998-2006 (orange line with ×) that, in turn, exceed most of times the wage differentials
obtained for the period 2008-2016 (blue line with 2).
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Figure 6.3: Gender wage gap with controls, over time evolution.
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Furthermore, the choice to include the variables sector and occupation in the last step of
the analysis is not casual. The risk of self-selection of workers into a specific sector/occupation
has to be considered. Since the lack of information in the dataset, there will not be applied
any tools to address this potential issue. However, the gender dummy coefficients estimated
in the regression that involves also these two variables have been presented separately. In
such a way, it is possible to observe the changes produced by their involvement. In particu-
lar, as discussed above, they tend to remove the evidence of sticky floor effect that remains
substantial even when basic and medium controls are considered. Maintaining a certain
degree of caution for the interpretation, this variation could suggest that the higher gender
wage gaps at the bottom side of the income distribution reflect an initial industrial and/or
occupational segregation.

As explained above, the most salient aspect of the findings presented so far is the enhance-
ment of the wage differentials between genders, due to the involvement of covariates in the
regression estimated. These results are also in line with previous findings. For instance,
Zizza (2013) developed an analysis of the mean gender wage gap over time using SHIW
data in the period 1995-2008, obtaining increasing differentials between male and female
workers, gradually raising the number of covariates included in the regression.
As a possible explanation, the adverse selection effect must be considered. It especially oc-
curs when women who access the labour market are relatively less skilled, educated and
experienced with respect to men. Nevertheless, at least as far as schooling is concerned, Ta-
ble 4.3 in section 4.1 shows that, on average, women have better school achievements than
men. Thus, rather than adverse selection, it is possible that the higher women’s values in
those variables that have a positive effect on wage (e.g., education) worsen the gaps since
their wages are still relatively lower than that of men. In fact, instead of explaining the pay
differentials, these better women’s attributes contribute, on average as well as quantile by
quantile, in expanding the absolute value of the estimated gender dummies.
Moreover, two other explanations for the existence and persistence of the gender wage gap
are proposed. First of all, the unemployment rate and its relative subdivision by gender
must be taken into account. In particular, a higher unemployment rate for women can
lead to a reduction of their bargaining power in the job searching phase, causing an over-
all contraction of the female wages. Secondly, the degree of decentralization of the wage
bargaining structure can play a relevant role in the variation of the gender pay gap (Blau
and Kahn, 1992, 1996, 2003). In general, a more decentralized structure tends to increase
the inequalities between genders. Therefore, although in Italy the minimum wages for
many professions are determined by national contracts (i.e. at a very centralized level),
there could be a regional component of fragmentation in the wage determination process.
This component, for example, could be driven by expertise and experience factors as well
as education attainments. As a consequence, the geographical inequalities with respect to
labour income (showed in section 4.1) would turn out as an exacerbating factor of gender
differentials.
In section 7 the argumentation concerning the unemployment rate is treated in more de-
tails, while at the end of the next section as well as in the conclusions (section 8), I present
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a propose for future research about the second explanation (i.e. the decentralization of the
wage bargaining structure).

6.3 | Gender Wage Gap by Geographical Area

In this section, I continue the research by implementing an analysis on five geographical
subsamples to reveal possible heterogeneous effects hidden by the pooled study (in geo-
graphical terms) developed up to this time.
At the end of the previous section, it has been discussed some possible reasons for the
increasing behaviour of the estimates as the number of covariates involved in the model
raises. The arguments included, inter alia, a potential effect caused by a certain degree
of decentralization in the wage determination procedure, probably regionally oriented. Al-
though the analysis presented here does not allow to directly answer to this query, it makes
possible to detect potential peculiar underlying trends for each specific geographical area
under study. The National territory is divided, as in section 4.1, in North-West, North-
East, Center, South and Islands. Specifically, the Italian peninsula comprises 20 regions,
distributed in each area as listed in footnote 15.
The QR and OLS models are respectively the same exposed in section 6.2 (i.e. equations
6.3 and 6.4). However, in this case, the vector of covariates xit contains variables only re-
ferred tomedium controls, leaving out the variables sector and occupation in order to avoid
possible sources of self-selection, as explained in the previous section.
The estimated coefficients for the gender dummies are presented in Table 6.3 where the
time division is arranged in the same three subperiods of before: 1987-1995, 1998-2006
and 2008-201623.
Starting from the OLS estimates, the table below shows a decreasing pattern of the gender
gaps across periods for all the geographical areas but Islands, which reveals an initial de-
cline of 3.8% (from 1987-1995 to 1998-2006) followed by a consequent increment of about
10% from 1998-2006 to 2008-2016.
Observing the results in Tables A.5 and A.6, it is possible to note in more details the dy-
namic nature of the earnings differentials between genders. Indeed, gathering the surveys
in three subperiods instead of five, the trends of the OLS estimates substantially change.
Specifically, they register a decreasing pattern only in the case of North-West. The results
referred to North-East start to decline only after period 2000-2004, while Center and South
areas indicate a fluctuating trend between respectively 10% and 16% in the first case and
from 12% to 24% in the second case.
On the other hand, regarding the quantile regression estimates of the gender dummies,
it is useful to simultaneously consider Table 6.3 and Figure 6.4. In particular, the latter
shows the wage distribution of each geographical area divided in 20 equal parts. Differ-
ently from the results found in section 6.2, in most cases and periods, the gender gap trends
are not flat24. Indeed, stable gender wage gap estimates can be observed only in the case of
the Center (more or less in all periods) as well as for the period 1998-2006 in the Islands.

23Moreover, Appendix A.3 contains further results for five subgroups with respect to time (1987-1991, 1993-
1998, 2000-2004, 2006-2010 and 2012-2016) in Tables A.5 and A.6.

24Note also that in the case of South and Islands the scales of the gaps on the vertical axis are slightly
different with respect to the other areas.
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Moreover, in the latter case, the gender differentials appear to be not statistically signifi-
cant except for the last quartile of the wage distribution.
Regarding North-West and North-East, the results show evidence of glass ceiling effects
for every time subgroup, only excluding the first period (1987-1998) of North-East. In the
other cases, the gaps are distinctly larger between the 50th and the 95th percentiles than
the rest of the distribution.

Table 6.3: Gender wage gap by geographical area, period 1987-2016.

QR

OLS 5th 10th 25th 50th 75th 90th 95th Obs.

1987-1995
North-West -0.16 -0.134 -0.133 -0.147 -0.144 -0.148 -0.176 -0.177 5771

(0.01) (0.016) (0.015) (0.01) (0.009) (0.012) (0.019) (0.022)
North-East -0.141 -0.122 -0.119 -0.139 -0.125 -0.133 -0.154 -0.171 3863

(0.013) (0.024) (0.019) (0.015) (0.015) (0.016) (0.02) (0.037)
Center -0.139 -0.187 -0.146 -0.13 -0.137 -0.144 -0.135 -0.094 4151

(0.013) (0.028) (0.019) (0.014) (0.011) (0.013) (0.02) (0.028)
South -0.186 -0.328 -0.284 -0.239 -0.202 -0.147 -0.058 -0.027 3672

(0.021) (0.032) (0.028) (0.02) (0.015) (0.017) (0.029) (0.036)
Islands -0.099 -0.272 -0.11 -0.064 -0.065 -0.046 -0.075 -0.066 1565

(0.032) (0.085) (0.037) (0.037) (0.026) (0.033) (0.054) (0.062)

1998-2006
North-West -0.117 -0.093 -0.111 -0.102 -0.102 -0.125 -0.145 -0.137 3904

(0.012) (0.016) (0.016) (0.013) (0.012) (0.015) (0.026) (0.033)
North-East -0.131 -0.122 -0.111 -0.121 -0.116 -0.139 -0.162 -0.198 3807

(0.013) (0.031) (0.018) (0.012) (0.013) (0.015) (0.022) (0.05)
Center -0.13 -0.119 -0.11 -0.124 -0.13 -0.149 -0.145 -0.115 3077

(0.015) (0.037) (0.029) (0.012) (0.013) (0.017) (0.031) (0.049)
South -0.179 -0.28 -0.259 -0.202 -0.198 -0.138 -0.098 -0.129 2409

(0.023) (0.053) (0.04) (0.028) (0.025) (0.026) (0.035) (0.065)
Islands -0.061 0.024 -0.073 -0.076 -0.05 -0.077 -0.149 -0.142 1224

(0.031) (0.11) (0.091) (0.039) (0.028) (0.037) (0.058) (0.085)

2008-2016
North-West -0.107 -0.096 -0.093 -0.085 -0.105 -0.127 -0.143 -0.129 2667

(0.012) (0.019) (0.018) (0.013) (0.011) (0.014) (0.027) (0.04)
North-East -0.103 -0.058 -0.065 -0.074 -0.105 -0.147 -0.125 -0.133 2927

(0.013) (0.018) (0.016) (0.012) (0.014) (0.013) (0.022) (0.032)
Center -0.116 -0.179 -0.116 -0.117 -0.107 -0.095 -0.134 -0.105 2295

(0.017) (0.049) (0.026) (0.015) (0.015) (0.017) (0.035) (0.046)
South -0.142 -0.235 -0.246 -0.167 -0.126 -0.096 -0.092 -0.073 2016

(0.021) (0.036) (0.031) (0.017) (0.017) (0.025) (0.036) (0.072)
Islands -0.158 -0.353 -0.232 -0.129 -0.091 -0.109 -0.22 -0.311 989

(0.026) (0.069) (0.049) (0.026) (0.025) (0.039) (0.054) (0.09)
1 The gender wage gap is calculated as the estimates of β from equation 6.4 (column 2) and of βθ in equation
6.3 (columns 3 through 9). The OLS standard errors in parentheses are robust, while the QR standard
errors in parentheses are calculated assuming i.i.d. disturbances.

The periods 1998-2006 and 2008-2016 of North-East represents the most noticeable
cases of this trend. Au contraire, the situations relative to South and Islands are charac-
terized by peculiar trends.
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Figure 6.4: Gender wage gap by geographical area, over time evolution.
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In the case of South, a decreasing pattern is observable in all the periods analysed. This
constitutes an indication of a consistent sticky floor effect, validated by strongly significant
estimates at the bottom side of the wage distributions, with gaps that range between 24%
and 33% (see Table 6.3). At the same time, the low statistical significance of the results
obtained for the last part of the wage distribution should not surprise, since the shrinking
behaviour of the gender dummy coefficients.
The Islands, instead, represent the only area that maintain the sameU-shaped trend found
in Figure 6.1, at least for the period 2008-2016. The relative gender dummy coefficients are
all statistically significant at least at the 5% level (see the last row of Table 6.3).
This result can be interpreted, as explained in section 6.1, as the simultaneous presence of
sticky floor and glass ceiling effects, since the gaps appear to be larger in the tails rather
than in the middle of the wage distribution. Also the period 1987-1995 presents evidence
of an initial sticky floor effect, in particular referred to the fifteenth percentile of the dis-
tribution. After the 70th percentile, the gaps tend to decline, losing, in turn, statistical
significance (see Table 6.3).
The analysis developed in this section allowed to unveil peculiar underlying dynamics of
the gender wage gap, around the Italian territory. In principle, many explanations can
be given in order to interpret these results. Specifically, considering the actual differences
among regions from a social and cultural point of view as well as in economic terms, the
causes behind these findings could be attributed to the specific features of the labour mar-
ket of each geographical area. These diverse characteristics are principally referred to the
composition of the labour force in terms of individual attributes of the workers, cultural
factors and job opportunities that can considerably differ from area to area25.

Focusing again to the potential presence of wage determination mechanisms that oper-
ate at a regional level as a possible explanation of the expanding gender gaps when more
variables are controlled for (see section 6.2), here I propose a possible method for future
research purposes that is discussed in more details in the conclusions (section 8).
Assuming to have at disposition more information about workers as, for example, munici-
pality of residence, field of education, information about parents and so on. Then, it would
be possible to implement a decomposition analysis for workers of the same sector/occupation
to estimate which share of wage differentials is due to differences in labourmarket features,
individual characteristics, cultural factors and which other portion of pay gap is caused by
differences due to the geographical region of residence. In turn, the result could be inter-
preted as an index of decentralization of the wage determination procedure.

6.4 | Decomposition Analysis

The econometric analysis developed so far, as anticipated at the beginning of section 6, is
based on the assumption that the compensation for every individual characteristic is the
same for both genders. In fact, the specification of the model restricts the slope coefficient
to be the same for men and women and allows only the intercept to differ by gender.

25Table 4.3 presents some interesting information. It provides descriptive statistics about age, education
and weekly working hours for women and men belonging to the same five geographical areas.
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In this section, a decomposition analysis is performed in order to quantify which part of
the gaps, estimated in section 6.2, are due to differences in labour market characteristics
between genders, and which other share of these gaps is ascribable to different rewards
that males and females receive for those attributes.
TheOaxaca-Blinder approach (Oaxaca, 1973 andBlinder, 1973) represents the firstmethod
developed to identify the sources of the wage differences between male and female workers.
However, this technique only exploits the means of the wage distributions. Therefore, in
order to analyse the sources of differences along the entire earnings distribution, I follow
the approach developed byMachado andMata (2005) which takes advantage of the quantile
regression method. Taking inspiration also from Albrecht et al. (2003), the description of
the decomposition procedure carried out is presented below.
The main objective of the decomposition exercise is to create two counterfactual densities.
The first one is referred to the female log hourly wage density when women’s labour market
characteristics are substituted with that of men (i.e. women are still paid as if they were
women, but with men labour market attributes). The second one considers the women’s
labour market attributes but replaces their labour incomes with the male log hourly wages
(i.e. women are paid as if they were men, but they maintain their original characteristics).
The Machado-Mata procedure generates the first density in four steps:

1. Generate a random sample of N numbers from the uniform random variable U [0, 1] :

θ1, θ2, ..., θN . These numbers represent the quantiles at which the QR will be applied;

2. Using only the women subset, estimate the N quantile regression coefficient vectors,
each denoted as β̂fθi , where i = 1, 2, ..., N . Every column vector β̂fθi is of dimension K
and their combination gives as result a matrix of dimension K × N (i.e. β̂fθ ), where
K indicates the number of covariates included in the model, and N expresses the
quantiles selected in point 1;

3. Draw N observations at random with replacement from the men subset, denoted as
xmi , where i = 1, 2, ..., N . Each xmi represents a row vector of dimensionK. Note that
only the information about the labour market characteristics involved in the model
are needed. Therefore, also the data about male wages, in this case, are left out,
resulting in a matrix of dimension N ×K (i.e. xm);

4. The first counterfactual density will be equal to ŵi = xmi β̂
f
θi
, where i = 1, 2, ..., N . In

particular, it considers the women dataset and imposes to them men labour market
attributes. Accordingly, the counterfactual female log hourly wage ŵ is represented
by a matrix of dimension N ×N26. Consequently, the "standard" male and female log
hourly wage densities are, instead, defined as: ŵfi = xfi β̂

f
θi

and ŵmi = xmi β̂
m
θi
.

Moreover, the evolution over time is taken into consideration. Therefore, the resulting
counterfactual density can be expressed as ŵit = xmit β̂

f
θi
, while the standard densities are

equal to ŵfit = xfitβ̂
f
θi

and ŵmit = xmit β̂
m
θi
, where t indicates the survey wave (or the group of

surveys).
26Hence, the counterfactual density is composed by a series of column vectors which represent the repeated

application of the estimates for every quantile defined in point 1, to the observations drawn in point 3.
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The second counterfactual density can be derived just using the men subset in point 2
and the female subset in point 3 (i.e. switching the male and female roles in point 2 and
3). In this way, the counterfactual log hourly wage would be xfitβ̂mθi . Notice that, the first
counterfactual density is sufficient in order to decompose the gender wage gaps. Indeed,
denoting the overall gap as ŵf−ŵm = xf β̂fθ−x

mβ̂mθ , then it can be decomposed as follows:

xf β̂fθ − x
mβ̂mθ︸ ︷︷ ︸

Overall gap

= (xf − xm)β̂fθ︸ ︷︷ ︸
Differences in characteristics

+ xm(β̂fθ − β̂
m
θ )︸ ︷︷ ︸

Differences in rewards

(6.5)

where the first term on the right-hand side of equation 6.5 indicates the share of the gap
due to differences in labour market attributes, while the second term on the right-hand
side represents the portion of the gap ascribable to differences in rewards for those charac-
teristics.
The approach used in this study differs slightly from the Machado-Mata method, taking
inspiration from the strategy applied by Albrecht et al. (2003). Specifically, instead of
drawing N numbers at random from U [0, 1], I estimate the quantile regression at each per-
centile (i.e. from quantile 0.01 to 0.99), implying thatN = 100. Moreover, in point 3, I draw
1000 observations, rather than 100. Therefore, the result obtained in point 4 is a matrix
of dimension 1000× 100, where the rows indicate the observations and the columns denote
the percentiles.
The results of the decomposition analysis are presented in Table 6.4, which encloses esti-
mates for seven different percentiles and for themean (using OLS approach). Moreover, as
in the previous sections, the period under study (1987-2016) is divided in three subgroups
(1987-1995, 1998-2006 and 2008-2016).

Table 6.4: Counterfactual gender wage gap with controls, period 1987-2016.

QR

OLS 5th 10th 25th 50th 75th 90th 95th Obs.

1987-1995
Raw gap -0.158 -0.174 -0.182 -0.143 -0.154 -0.182 -0.195 -0.200
Basic controls -0.136 -0.176 -0.138 -0.131 -0.126 -0.140 -0.128 -0.118
Medium controls -0.166 -0.225 -0.193 -0.171 -0.157 -0.155 -0.153 -0.147
All controls -0.156 -0.209 -0.198 -0.173 -0.157 -0.158 -0.144 -0.123

19022

1998-2006
Raw gap -0.109 -0.101 -0.101 -0.095 -0.103 -0.136 -0.159 -0.159
Basic controls -0.101 -0.103 -0.102 -0.106 -0.092 -0.113 -0.108 -0.096
Medium controls -0.135 -0.151 -0.143 -0.128 -0.127 -0.134 -0.135 -0.159
All controls -0.151 -0.169 -0.163 -0.162 -0.144 -0.131 -0.130 -0.100

17701

2008-2016
Raw gap -0.087 -0.128 -0.092 -0.086 -0.061 -0.090 -0.105 -0.134
Basic controls -0.097 -0.137 -0.110 -0.084 -0.084 -0.104 -0.108 -0.084
Medium controls -0.125 -0.169 -0.136 -0.117 -0.120 -0.132 -0.129 -0.128
All controls -0.151 -0.182 -0.171 -0.155 -0.144 -0.138 -0.142 -0.149

14555

1 Basic controls: education, experience and experience squared.
2 Medium controls: basic controls, part-time status, civil status and geographical area.
3 All controls: medium controls, sector and occupation.
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The values contained in the table are referred to the estimates of the second term
on the right-hand side of equation 6.5, i.e. xm(β̂fθ − β̂

m
θ ). Rewriting this expression as

xmβ̂fθ − x
mβ̂mθ , it represents the difference between the counterfactual female log hourly

wage density (xmβ̂fθ ) where women are assumed to have men’s labour market attributes
and the standard male log hourly wage density (xmβ̂mθ ).
Note that the first row of each subperiod presents the estimates of the observed gender
gaps, that are exactly the same contained in Table 6.2. Comparing these results with those
contained in Table 6.2, it is possible to observe the discrepancies in the evolution of the
gender dummy coefficients between the decomposition analysis and the standard approach
developed in section 6.2, when more control variables are gradually included in the model.
Table 6.2 shows an increasing pattern of the estimates, in absolute values, as more con-
trols are added in the model. The results presented in Table 6.4 display exactly the same
behaviour. However, the crucial differences in the values obtained through the decomposi-
tion analysis are visible at the bottom of the wage distribution, in particular in the cases of
medium and all controls. Indeed, until the 50th percentile, the gender gaps showed in the
third and fourth panels of each period of Table 6.4 overcome the corresponding estimates
contained in Table 6.2 by a considerable extent (between around 1.5% and 5%). After that
threshold, and so in the upper tail of the wage distribution, these differences tend not only
to shrink but normally also to overturn. This evidence also holds in the case of basic con-
trols panel only in the first period (1987-1995), although less markedly. In the other cases,
the differences between the estimated values, in the two tables, vary in a rather narrow
range. Two main consequences can be drawn from the results shown.
Firstly, gender differences in education and experience (i.e. basic controls) determined part
of the gender gaps in terms of different rewards that women receive for these attributes
only in the period 1987-1995 and throughout the wage distribution (i.e. not only on the
bottom side, in this case). Therefore, what can be defined discrimination in this case, dis-
appeared over time, at least for these labour market characteristics.
Secondly, whenmedium controls (basic controls as well as part-time status, civil status and
geographical area) are included in the regression and then, when also all controls (medium
controls as well as sector and occupation) are added in the model, the presence of gender
discrimination represented by gender differentials in remuneration for the same character-
istics, appears evident only in the left tail of the wage distribution. Then, in fact, it tends
to disappear between the 50th and the 95th percentiles.
Moreover, as explained above, this phenomenon is observable in all the periods analysed.
Accordingly, the differences in the rewards that women and men receive for their labour
market attributes at the bottom side of the wage distribution, throughout the entire period
under study, can be interpreted as the cause of the sticky floor effects found in section 6.2.
Furthermore, Figure 6.5 graphically expresses what has been explained in words above.
Indeed, a decreasing pattern in the first part of the wage distributions is observable in ev-
ery panel (basic, medium and all controls) and in every period. This trend appears more
marked in the first period (red line with 4), for every level of controls included in the re-
gression, with respect to the second period (orange line with ×), at least for the first two
panels.
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Figure 6.5: Counterfactual gender wage gap, over time evolution.
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Moreover, the all controls panel shows a declining trend until the 50th percentile in every
period. Finally, the third period (blue line with 2) patterns resemble the first period ones
in all the panels, even if always downward shifted.

7 ‖ Discussion

In this section, I propose a discussion on the potential mechanisms that could be behind
the presented findings. Along the text, three factors have been identified as possible causes
of the male-female wage differentials: differences in productivity, differences in preferences
and discrimination. Below, section 7.1 accurately treats these aspects. On the other hand,
section 7.2 deals with the possible explanations of the results achieved throughout the re-
search, focusing especially on the role of the unemployment rate by gender. Moreover,
section 7.3 explains the potential effects of four policies aimed at promoting equal opportu-
nities between women and men on both male-female wage gap and unemployment rate by
gender.

7.1 | Theoretical Aspects

The first factor that will be discussed relates to gender differences in productivity. As
explained in section 2, it is normally referred to different levels of human capital accumu-
lation for male and female workers. In this context, human capital is not only referred to
the schooling attainments. Work experiences and on-the-job trainings must be also taken
into consideration. Regarding the years of schooling, pre-labour market discrimination
phenomena have reduced the tendency of women to invest in their education, especially in
the past. This negative influence affects both the years of schooling (limiting, therefore,
the access to higher education) and the fields of study, provoking gender segregation in ed-
ucation (Altonji and Blank, 1999). However, in the last two decades, female achievements
have equaled and often even surpassed those of men. At the same time, also a dramatic
reduction of the education segregation has been observed (Zizza, 2013). The second panel
of Table 4.3 confirms this pattern. Indeed, even if the values showed are referred to the
pooled sample of the period 1987-2016, female workers show on average a higher level of
education. However, since men wages are larger than that of women, the higher productiv-
ity of female workers (due to their better schooling attainments) may cause an enlargement
of the estimated gender pay gaps, instead of a reduction, when variables like education are
used as controls (see the discussion at the end of section 6.2).
Concerning work experience as well as on-the-job training, women may have less chances
to accumulate human capital. The main causes can be the interruptions in employment
because of maternity or the reduction of the time spent in the workplace due to family re-
sponsibilities (e.g., child care activities). Indeed, observing the third panel of Table 4.3,
one can notice that women always register fewer working hours than men. Considering
that, out of 85,330 men and women workers, 7,696 have a part-time contract and only 21%
(1,635) are men, the human capital accumulation opportunities can be considered lower for
female workers.
Another source of differences in wages between genders has been identified in worker pref-
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erences. This theory refers also to psychological attributes of employees that can be used
as explanation of the residual gender gap. These factors, in particular, can play a role in
job sorting as well as bargaining behaviour of the workers. In addition, gender differences
in preferences for competition and risk can help to explain not only wage discrepancies but
also divergences in career progression. Unfortunately, it is often arduous to measure indi-
vidual preferences from observational data. Therefore, controlled experiments are needed
to study these phenomena.
In third instance, different comparative advantages between men and women can be rec-
ognized as an additional cause of gender wage gap. In this case, on the basis of these
differences, the family model is to be taken into consideration. Indeed, as also explained
in section 3.2, in Italy the working decisions of families are often influenced by a strong
traditional component which tends to deputy family responsibilities to the women. As a
consequence, female workers will spend less time in the workplace (see the third panel of
Table 4.3) that, in turn, reconnecting the discourse to the first two points of discussion,
could negatively affect human capital investments (also in terms of field of education) and
its accumulation.
Gender discrimination represents the last argument discussed in this paragraph. It occurs
when twoworkers (onemale and one female), characterized by equal productivity levels and
labour market attributes receive different wages because of the gender. In particular, the
theory distinguishes two main types of discrimination: taste-based and statistical discrim-
ination. In the first case, on the one hand, it is possible to identify other three subgroups:
employer, employee and customer discrimination. In all these situations, there is a disutility
derived from hiring a woman (employer discrimination), working with a woman (employee
discrimination) and purchase from a woman (customer discrimination). This disutility, in
turn, needs a compensation that provokes a reduction in the salary in the first two cases
and a reduction in the selling price in the third case.
On the other hand, in the statistical discrimination case, stereotypes play a fundamental
role. Particularly, since employers never have all the information they need about poten-
tial workers (due to incomplete, costly and asymmetric information), they use gender as an
index of productivity. Since to female workers are often attached considerations of less re-
liability and less presence to work, employers tend to offer them lower wages, slower career
paths and less skilled jobs. Therefore, this situation also creates barrier to access to higher
paid positions, discouraging not only human capital accumulation but also job searching
activities of women. In this way, women are also indirectly influenced to fulfil employer
expectations about themselves (Zizza, 2013).

7.2 | Empirical Aspects

Going forward, beyond the sources of the gender wage gap, here I discuss possible empirical
reasons that could be behind the results obtained throughout the econometric analysis.
At the end of section 6.2, two possible explanations are suggested. One of these refers to
the degree of decentralization of the wage structure and it is discussed in more details in
section 6.3 as well as in the conclusions (section 8), where a proposal for future research
is delineated. The other possible motivation that will be treated relates, instead, to the
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unemployment rate.
In principle, an increasing level of unemployment leads to an overall reduction in the wages
since potential workers will be willing to accept lower salaries as more and more individu-
als seek work. However, in the gender wage gap case, this reasoning has to be thought in
terms of relative female unemployment compared to that of men. Specifically, when women
register a higher unemployment rate than men, it also reflects a weaker bargaining power
with respect to employers that, in turn, results in lower wages for female workers.
Note that, the reasoning presented in section 3.2, relative to the effect of the women’s em-
ployment rate on the gender wage gap, should not be confused with that explained above
concerning the unemployment rate. The two arguments are neither the same nor the oppo-
sites. Since the unemployment rate indicates the portion of unemployed individuals with
respect to the labour force, while the employment rate expresses the ratio between the in-
dividuals inside the labour market and the total adult population (i.e. the working age
population), their effects on the male-female wage differentials are to be considered sub-
stantially different. In particular, on the one hand the unemployment rate of a subgroup of
the population (e.g., women) can be used as an index of the bargaining power of the female
workers with respect to the employers. On the other hand, the employment rate of this
group defines the degree of representation of women in the labour market. In other words,
the latter allows to identify the spectrum of variation of the women population on working
age, observable in the labour market. As a consequence, all the women who decide not to
work remain out of the female labour force and therefore, do not contribute in creating the
picture that we observe in the data. In this context, as explained at the beginning of section
3.2, a lower level of employment rate for women than for man can cause a reduction in the
unadjusted gender wage gap, if the share of women who remain out of the labour market
is the less skilled one.
Going back to the discussion about unemployment, I take advantage of the yearly data
openly provided by the Italian Statistical Office (ISTAT) concerning not only the total un-
employment rate but also the subdivided rate by gender, for the period 1987-2016. There
is also information about the Italian peninsula as well as about four different geographical
areas: North-West, North-East, Center and South. The regions contained in each area are
the same as in the rest of the paper (see sections 4.1 and 6.3), except for the South that, in
this case, also contains the Islands (i.e. Sardinia and Sicily).
All this information is shown graphically in Figure 7.1, where each panel represents one
geographical area. Moreover, the grey line with 2 indicates the total unemployment rate,
while the red line with4 outlines the rates of men and the magenta line with × delineates
that of women. Note also that all the values displayed refers to percentage points and that
the scales of South and Islands and North-West panels are different from the other three.
Three main features of the figure have to be considered. Firstly, in all the geographical ar-
eas the unemployment rates for women andmen follow the same trend and therefore, when
women’s values raise even those of men go up and vice versa. Secondly, women present in
all periods and in every area larger rates than men. Indeed, in every panel, the magenta
line with × always stays above the other two. In third instance, it is important to note the
relative change in absolute value of women’s unemployment rates with respect to that of
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Figure 7.1: Unemployment rate by geographical area, between 1987 and 2016.
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men. In all panels, the gap between women and men in terms of unemployment rate is
greater in the first part of the period analysed (i.e. between 1987 and 2007) than in the sec-
ond one (i.e. between 2008 and 2016). It means that, even if the patterns of unemployment
are roughly the same for men and women, the changes experienced by women (in terms of
both increasing and decreasing movements) in the period 1987-2007, are larger in absolute
value than that of men. This specific behaviour of the unemployment rates is consistent
with the pattern of the gender gap observed in Figure 6.2. In particular, considering that
a stronger decrease of the women’s unemployment rate with respect to that of men should
affect negatively the gender wage gap and vice versa, at an initial reduction in the gap (un-
til 1989) corresponds a larger decrease of the women’s unemployment between 1987 and
1991.
Subsequently, the gender wage gap registers an increase in the next five surveys (up to the
1995), followed by an expansion in the unemployment rates, again stronger for women than
for men. Also the diminishing pattern in the gender pay gap observed between 1995 and
2000 is pursued by the unemployment trends in all areas, until 2007.
In conclusion, from what has been stated above, the data on unemployment confirms not
only the results obtained in the analysis about the male-female pay differentials, but also
the expectation according to which the unemployment rate may have an effect on the gen-
der wage gap. Note also that the variations in the unemployment rates always present a
slight delay in time with respect to the changes in the gender wage differentials, suggesting
that the variations in unemployment are influenced by wage changes.

7.3 | Legislative Aspects

Throughout the econometric analysis, the gender wage gap shows a reducing trend in al-
most all situations along the period 1987-2016. Beyond the aspects discussed so far, it is
also interesting to analyse the role that the Italian legislation on gender equality plays as
potential weakening factor of the male-female pay differentials.
In this context, Figure 7.2 shows the four regulations presented in section 3.1 in two differ-
ent panels. The first one traces the gender wage gap with medium controls included in the
regression, while the second one represents the total unemployment rates as well as the
rates by gender for the Italian country.
Regarding the first panel, it is possible to note that the two Laws (Law number 125 of 1991
and Law number 53 of 2000) as well as the two legislative decrees (L.D. number 198 of
2006 and L.D. number 5 of 2010) do not seem to have a very strong effect on the gender pay
differentials, even if the gaps tend to decrease over time.
The possible reasons behind this evidence are essentially two. First of all, legislative reg-
ulations normally require a certain amount of time for their application on the entire na-
tional territory. Moreover, the homogeneous application of a regulation, in geographical
terms, is not to be taken for granted. Therefore, the effects of a Law or of a legislative de-
cree can vary across regions. To some extent, the heterogeneous estimates of gender wage
gap by area, collected in section 6.3, confirm this reasoning. Indeed, even if all legislative
regulations, promulgated by the Parliament or the Government, are valid throughout the
entire national territory, the evolution over time of the gender wage gap in different ge-
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ographical areas present considerable divergences. Overall, the effect of a regulation on
the gender wage gap at the national level can be obstructed by the time required for the
application of the rules and the different levels of implementation across the country.
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Figure 7.2: Regulations on gender equality, male-female wage gap and unemployment rate.

Secondly, the traditional component that influences the working decisions of Italian
families, discussed in section 3.2, surely represents an important determinant of the level
of implementation of the regulations across the country. Indeed, even though the legislative
structure which implements the principle of gender equality exists in Italy, the presence of
a common thinking that differently classifies the work of women and men persists (ISTAT,
2013). As a consequence, the women’s legislative protection system (in working terms) is
not sufficient to eliminate the wage differentials between genders. Therefore, also a social
development becomes necessary to balance the roles played by women and men in the Ital-
ian labour market.
On the other hand, considering the second panel of Figure 7.2, it is possible to note the
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shrinking behaviour of the gap between the unemployment rate of women and men over
time, documented in section 7.2. In this context, the Law number 53 of 2000 and the L.D.
number 198 of 2006 seem to be associated with the most evident period of reduction of this
gap (i.e. 1998-2009). This potential effect is also observable in the case of the L.D. number
5 of 2010 even if on a reduced scale, while it is not present in the case of the Law number
125 of 1991. In principle, this evidence could indicate a possible effect of legislation on the
relative unemployment rate of women with respect to that of men. In particular, the im-
plementation of new regulations that promote gender equality could boost the bargaining
power of female workers with respect to employers, facilitating their entry in the labour
market and reducing their unemployment rate.
Note also that, in the case of the unemployment rate, it is not possible to apply the reason-
ing relative to the geographical areas discussed in the case of the gender wage gap. This
happens since the trends of the unemployment rates are roughly the same around the Ital-
ian country, although each area presents different percentage levels (see Figure 7.1).
Finally, trying to link what has been learned about the potential role played by legislative
regulations in reducing the gender pay gap, it is possible to argue that this effect is not
direct. Rather, it could be mediated by the impact of unemployment rate which in turn
affects gender pay differentials.

8 ‖ Conclusions

In this research, I have examined the phenomenon of the gender wage gap in Italy through-
out the entire wage distribution, during the period 1987-2016. The analysis allowed me to
unveil peculiar trends of themale-femalewage differentials from several perspectives. First
of all, I investigate the raw gender pay gap showing initial evidence of the simultaneous
presence of glass ceiling and sticky floor effects, during the entire period under study. Con-
sequently, I include numerous control variables in the estimated model in order to observe
the transformation of the estimates when labour market attributes of the workers are kept
constant. As result, evidence of sticky floor effect has remained, while the tendency of the
gender gaps to raise in the upper tail of the wage distribution disappeared, since the intro-
duction of basic controls. Moreover, the involvement of covariates leads to an increment,
instead of a reduction, in the gender pay differentials.
I next investigate the evolution over time of the male-female wage gap around the Italian
country, dividing the sample in five subareas corresponding to North-West, North-East,
Center, South and Islands. This analysis allowed to confirm the presence of heterogeneous
effects at national level, referred to underlying dynamics of the gender wage gap.
Moreover, at the end of section 6.3 I delineate a propose for future research that aims to
estimate a potential index of decentralization of the wage determination procedure. In par-
ticular, assuming to control for all the variables that can be viewed as determinants of the
wage (e.g., labour market features, individual characteristics, cultural factors and so on), a
decomposition analysis with respect to workers of the same sector/occupation, for different
regions or geographical areas (as in the case of the study implemented in section 6.3) could
be developed. This type of study would allow to estimate the share of wage differentials due
to differences in labour market features, individual characteristics, cultural factors as well
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as the portion of pay gap caused by differences due to the geographical region of residence.
If significant, the latter would indicate which part of the wage differentials among individ-
uals who do, more or less, the same job, is explained by different treatments provided by
employers to workers in different geographical areas. Therefore, the results could be in-
terpreted as an index of decentralization of the wage determination procedure. Moreover,
given the results achieved in the research, one could expect a significant and consistent
value of this index, since it prefigures as a possible widening factor of the gender wage gap.

Subsequently, I develop a decomposition analysis in order to estimate which portion of
the gender differentials are due to differences in labour market characteristics and which
other share is instead ascribable to discrepancies in the rewards that women and men re-
ceive for those attributes. This part of the research shows how the evidence of sticky floor
effect, found in section 6.2, can be interpreted as gender discrimination, assuming that all
the attributes of the workers are controlled for. Indeed, the results indicate that the wage
discrepancies are mainly due to gender differences in the rewards for the individual char-
acteristics that male and female workers receive at the bottom side of the wage distribution
(i.e. between 5th and 50th percentiles). Nonetheless, as also explained in the introduction
(section 1, alternative explanations can be given as possible causes for the persisence of
the gender wage gap (e.g., foregone investments in human capital, gender differences in
negotiation skills and so on).
Throughout the econometric analysis, the QR approach revealed the inadequacy of the OLS
technique, since the main findings of this work are always referred to peculiar trends of the
gender wage gap in the tails of the wage distribution. Therefore, mean estimates of gender
pay differentials do not permit to characterize this phenomenon in a complete and exhaus-
tive manner.
A discussion about the potential role of unemployment in explaining the evolution over time
of the male-female wage differentials reveals that the relative women’s unemployment rate
variation, with respect to that of men, can have an effect on the determination of the gender
gaps.
Furthermore, from the econometric analysis has emerged a decreasing tendency of the gen-
der pay differentials over time in almost all situations. The propensity of this phenomenon
to decline indicates not only the effects of cultural and social progress in the labour market,
driven by a re-evaluation of the role of women, but also the efforts lavished towards equality
in terms of opportunities and rights through policies aimed at eliminating the discrimina-
tory factors suffered by women.
Nevertheless, the persistence of consistent gender wage differentials in the Italian labour
market demonstrates that the work done so far is not sufficient and that many other actions
have to be promulgated in order to pursue the ideals of fair distribution of wealth and equal
opportunities.
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A ‖ Appendix

A.1 | Data Information

Table A.1 displays the share of women and men for every survey wave as well as the total
number of observations for each analysed year. The last row also shows the numerosity
of the pooled sample, again divided by female and male workers, that obviously coincides
with the information provided in section 4.

Table A.1: Relative Frequencies.

Year Men Women Total

1987 4024 2285 6309
1989 4520 2489 7009
1991 4209 2428 6637
1993 3794 2318 6112
1995 3629 2365 5994

1998 3238 2229 5467
2000 3516 2424 5940
2002 3226 2315 5541
2004 3271 2365 5636
2006 3198 2393 5591

2008 3161 2474 5635
2010 2922 2401 5323
2012 2835 2296 5131
2014 2616 2169 4785
2016 2319 1901 4220

Total 50478 34852 85330

An overall view of the table allows to identify a descending path of the observations
collected, going forward in time from 1987 to 2016, especially due to a decreasing number
of observed employed men. Moreover, even if the attention in this work is focused on work-
ers who have a direct relationship with an employer (leaving out, therefore, self-employed
individuals), the structure of the samples (considering each survey separately) resembles
the evolution of the gender labour force composition throughout the period under study. In
particular, theWorld Bank documented a growth of the percentage of female workers in the
Italian labour force, between 1990 and 2016, of about 6 percentage points (starting from
36% and arriving to 42%)27, whereas the SHIW surveys show a growth, between 1987 and
2016, of roughly 8 percentage points (from 36% to 44%), with a mean percentage of about
40% women in the pooled sample (as it is possible to observe from the red row in the table).

27This information is available on the web site https://data.worldbank.org/indicator/SL.TLF.TOTL.FE.

ZS?end=2018&locations=IT&start=1990.
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A.2 | Gender Wage Gap with Controls

Table A.2: Gender wage gap with controls, period 1987-1995.

QR

Controls OLS 5th 10th 25th 50th 75th 90th 95th Obs.

1987
Basic -0.165 -0.206 -0.145 -0.124 -0.154 -0.173 -0.204 -0.23

(0.013) (0.024) (0.024) (0.015) (0.011) (0.014) (0.022) (0.018)
Medium -0.195 -0.227 -0.193 -0.173 -0.181 -0.202 -0.23 -0.219

(0.013) (0.022) (0.016) (0.011) (0.012) (0.013) (0.016) (0.037)
All -0.182 -0.185 -0.167 -0.154 -0.172 -0.181 -0.193 -0.236

(0.013) (0.018) (0.017) (0.012) (0.012) (0.011) (0.018) (0.21)

3929

1989
Basic -0.087 -0.11 -0.086 -0.094 -0.08 -0.091 -0.079 -0.097

(0.011) (0.017) (0.016) (0.011) (0.013) (0.012) (0.023) (0.027)
Medium -0.111 -0.115 -0.101 -0.108 -0.099 -0.103 -0.094 -0.096

(0.012) (0.019) (0.013) (0.01) (0.011) (0.013) (0.024) (0.029)
All -0.11 -0.137 -0.107 -0.115 -0.097 -0.098 -0.106 -0.096

(0.012) (0.029) (0.017) (0.013) (0.011) (0.011) (0.019) (0.03)

4245

1991
Basic -0.114 -0.107 -0.111 -0.11 -0.105 -0.133 -0.103 -0.117

(0.012) (0.025) (0.02) (0.016) (0.011) (0.015) (0.02) (0.025)
Medium -0.132 -0.134 -0.128 -0.118 -0.123 -0.143 -0.117 -0.129

(0.012) (0.02) (0.017) (0.014) (0.012) (0.016) (0.023) (0.019)
All -0.136 -0.14 -0.144 -0.134 -0.128 -0.137 -0.122 -0.109

(0.011) (0.028) (0.018) (0.015) (0.012) (0.013) (0.016) (0.023)

3831

1993
Basic -0.146 -0.288 -0.196 -0.136 -0.147 -0.138 -0.134 -0.131

(0.017) (0.04) (0.031) (0.017) (0.013) (0.016) (0.023) (0.042)
Medium -0.173 -0.244 -0.187 -0.161 -0.167 -0.157 -0.151 -0.173

(0.017) (0.027) (0.018) (0.014) (0.015) (0.018) (0.024) (0.035)
All -0.177 -0.217 -0.205 -0.184 -0.179 -0.154 -0.18 -0.183

(0.017) (0.031) (0.02) (0.015) (0.014) (0.012) (0.023) (0.028)

3503

1995
Basic -0.142 -0.263 -0.194 -0.133 -0.113 -0.128 -0.128 -0.17

(0.016) (0.043) (0.031) (0.016) (0.013) (0.015) (0.029) (0.03)
Medium -0.177 -0.204 -0.176 -0.153 -0.135 -0.151 -0.163 -0.189

(0.016) (0.025) (0.019) (0.014) (0.015) (0.017) (0.019) (0.036)
All -0.175 -0.216 -0.203 -0.167 -0.157 -0.148 -0.133 -0.168

(0.015) (0.033) (0.019) (0.016) (0.013) (0.014) (0.029) (0.033)

3514

1 Basic controls: education, experience and experience squared.
2 Medium controls: basic controls, part-time status, civil status and geographical area.
3 All controls: medium controls, sector and occupation.
4 The OLS standard errors in parentheses are robust, while the QR standard errors in parentheses are
calculated assuming i.i.d. disturbances.
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Table A.3: Gender wage gap with controls, period 1998-2006.

QR

Controls OLS 5th 10th 25th 50th 75th 90th 95th Obs.

1998
Basic -0.102 -0.068 -0.1 -0.097 -0.099 -0.093 -0.047 -0.095

(0.015) (0.036) (0.024) (0.017) (0.012) (0.017) (0.029) (0.035)
Medium -0.118 -0.1 -0.111 -0.107 -0.111 -0.103 -0.085 -0.095

(0.016) (0.035) (0.022) (0.014) (0.011) (0.015) (0.028) (0.035)
All -0.114 -0.179 -0.125 -0.119 -0.116 -0.108 -0.085 -0.047

(0.015) (0.031) (0.028) (0.014) (0.013) (0.015) (0.028) (0.033)

3280

2000
Basic -0.07 -0.059 -0.074 -0.084 -0.09 -0.108 -0.138 -0.111

(0.017) (0.035) (0.024) (0.019) (0.013) (0.016) (0.023) (0.047)
Medium -0.135 -0.158 -0.139 -0.133 -0.119 -0.15 -0.171 -0.217

(0.015) (0.031) (0.02) (0.014) (0.013) (0.016) (0.023) (0.039)
All -0.145 -0.175 -0.156 -0.146 -0.128 -0.162 -0.185 -0.199

(0.015) (0.024) (0.023) (0.016) (0.014) (0.014) (0.027) (0.038)

3761

2002
Basic -0.137 -0.153 -0.112 -0.121 -0.105 -0.107 -0.127 -0.147

(0.016) (0.032) (0.018) (0.014) (0.012) (0.016) (0.031) (0.048)
Medium -0.152 -0.185 -0.145 -0.129 -0.124 -0.15 -0.13 -0.198

(0.016) (0.03) (0.021) (0.012) (0.013) (0.017) (0.027) (0.058)
All -0.152 -0.18 -0.16 -0.144 -0.122 -0.146 -0.141 -0.156

(0.016) (0.028) (0.023) (0.016) (0.013) (0.012) (0.024) (0.043)

3486

2004
Basic -0.118 -0.109 -0.101 -0.107 -0.101 -0.111 -0.105 -0.12

(0.015) (0.035) (0.023) (0.014) (0.011) (0.015) (0.03) (0.039)
Medium -0.126 -0.102 -0.124 -0.115 -0.131 -0.127 -0.137 -0.147

(0.015) (0.035) (0.019) (0.013) (0.012) (0.015) (0.03) (0.042)
All -0.134 -0.126 -0.133 -0.132 -0.143 -0.154 -0.153 -0.152

(0.015) (0.031) (0.02) (0.013) (0.011) (0.014) (0.026) (0.037)

3627

2006
Basic -0.103 -0.126 -0.132 -0.09 -0.091 -0.135 -0.134 -0.067

(0.015) (0.028) (0.021) (0.014) (0.011) (0.017) (0.023) (0.05)
Medium -0.122 -0.159 -0.124 -0.106 -0.111 -0.144 -0.156 -0.099

(0.016) (0.027) (0.015) (0.011) (0.012) (0.014) (0.021) (0.048)
All -0.143 -0.192 -0.183 -0.13 -0.119 -0.148 -0.172 -0.155

(0.016) (0.024) (0.017) (0.011) (0.013) (0.014) (0.024) (0.037)

3547

1 Basic controls: education, experience and experience squared.
2 Medium controls: basic controls, part-time status, civil status and geographical area.
3 All controls: medium controls, sector and occupation.
4 The OLS standard errors in parentheses are robust, while the QR standard errors in parentheses are
calculated assuming i.i.d. disturbances.
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Table A.4: Gender wage gap with controls, period 2008-2016.

QR

Controls OLS 5th 10th 25th 50th 75th 90th 95th Obs.

2008
Basic -0.101 -0.116 -0.13 -0.105 -0.093 -0.107 -0.125 -0.111

(0.014) (0.037) (0.02) (0.015) (0.011) (0.012) (0.019) (0.045)
Medium -0.123 -0.146 -0.134 -0.113 -0.106 -0.12 -0.174 -0.213

(0.014) (0.02) (0.014) (0.013) (0.011) (0.014) (0.028) (0.044)
All -0.121 -0.157 -0.132 -0.113 -0.109 -0.125 -0.145 -0.166

(0.014) (0.02) (0.015) (0.012) (0.01) (0.014) (0.022) (0.032)

3661

2010
Basic -0.108 -0.099 -0.107 -0.094 -0.105 -0.104 -0.105 -0.102

(0.016) (0.031) (0.023) (0.017) (0.012) (0.014) (0.028) (0.033)
Medium -0.133 -0.147 -0.1 -0.118 -0.139 -0.136 -0.159 -0.128

(0.017) (0.016) (0.016) (0.012) (0.011) (0.018) (0.027) (0.038)
All -0.144 -0.138 -0.119 -0.127 -0.143 -0.163 -0.146 -0.103

(0.017) (0.025) (0.016) (0.012) (0.011) (0.011) (0.02) (0.034)

3039

2012
Basic -0.093 -0.156 -0.139 -0.082 -0.077 -0.114 -0.108 -0.105

(0.017) (0.044) (0.02) (0.017) (0.014) (0.016) (0.029) (0.049)
Medium -0.107 -0.154 -0.114 -0.107 -0.101 -0.115 -0.133 -0.097

(0.018) (0.026) (0.02) (0.015) (0.017) (0.018) (0.028) (0.046)
All -0.12 -0.145 -0.153 -0.151 -0.13 -0.114 -0.109 -0.056

(0.018) (0.03) (0.021) (0.015) (0.013) (0.017) (0.02) (0.044)

2822

2014
Basic -0.097 -0.142 -0.099 -0.088 -0.083 -0.101 -0.087 -0.095

(0.014) (0.032) (0.018) (0.013) (0.013) (0.017) (0.02) (0.036)
Medium -0.104 -0.089 -0.081 -0.098 -0.084 -0.122 -0.14 -0.122

(0.014) (0.033) (0.02) (0.016) (0.012) (0.017) (0.014) (0.038)
All -0.12 -0.129 -0.117 -0.131 -0.096 -0.109 -0.147 -0.087

(0.014) (0.03) (0.024) (0.015) (0.013) (0.013) (0.021) (0.022)

2639

2016
Basic -0.087 -0.133 -0.072 -0.058 -0.072 -0.09 -0.079 -0.1

(0.016) (0.044) (0.033) (0.016) (0.013) (0.016) (0.024) (0.038)
Medium -0.105 -0.062 -0.089 -0.086 -0.095 -0.094 -0.073 -0.14

(0.017) (0.038) (0.022) (0.016) (0.014) (0.015) (0.029) (0.033)
All -0.119 -0.103 -0.103 -0.122 -0.109 -0.105 -0.094 -0.1

(0.017) (0.024) (0.021) (0.016) (0.013) (0.014) (0.025) (0.051)

2394

1 Basic controls: education, experience and experience squared.
2 Medium controls: basic controls, part-time status, civil status and geographical area.
3 All controls: medium controls, sector and occupation.
4 The OLS standard errors in parentheses are robust, while the QR standard errors in parentheses are
calculated assuming i.i.d. disturbances.
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A.3 | Gender Wage Gap by Geographical Area

Table A.5: Gender wage gap by geographical area, period 1987-2004.

QR

OLS 5th 10th 25th 50th 75th 90th 95th Obs.

1987-1991
North-West -0.168 -0.103 -0.119 -0.143 -0.151 -0.171 -0.196 -0.202 3835

(0.011) (0.026) (0.016) (0.011) (0.01) (0.015) (0.016) (0.032)
North-East -0.124 -0.124 -0.093 -0.118 -0.129 -0.123 -0.106 -0.13 2082

(0.016) (0.033) (0.023) (0.017) (0.016) (0.02) (0.03) (0.046)
Center -0.133 -0.164 -0.138 -0.133 -0.143 -0.147 -0.123 -0.118 2621

(0.015) (0.029) (0.018) (0.014) (0.014) (0.019) (0.023) (0.03)
South -0.148 -0.279 -0.251 -0.193 -0.159 -0.097 -0.055 -0.054 2341

(0.022) (0.028) (0.038) (0.02) (0.019) (0.02) (0.04) (0.052)
Islands -0.081 -0.186 -0.06 -0.045 -0.054 -0.07 0.045 -0.016 1126

(0.033) (0.067) (0.04) (0.041) (0.029) (0.036) (0.055) (0.072)

1993-1998
North-West -0.114 -0.129 -0.109 -0.098 -0.084 -0.127 -0.111 -0.116 2845

(0.016) (0.022) (0.017) (0.015) (0.014) (0.017) (0.035) (0.034)
North-East -0.135 -0.141 -0.123 -0.117 -0.126 -0.129 -0.142 -0.164 2614

(0.016) (0.032) (0.017) (0.015) (0.014) (0.017) (0.034) (0.058)
Center -0.16 -0.191 -0.166 -0.135 -0.152 -0.169 -0.151 -0.12 2212

(0.018) (0.048) (0.024) (0.018) (0.016) (0.02) (0.024) (0.054)
South -0.244 -0.338 -0.352 -0.337 -0.25 -0.192 -0.065 0.005 1945

(0.033) (0.062) (0.049) (0.036) (0.027) (0.025) (0.034) (0.061)
Islands -0.121 -0.392 -0.162 -0.09 -0.052 -0.113 -0.155 -0.091 681

(0.052) (0.131) (0.122) (0.068) (0.053) (0.048) (0.064) (0.169)

2000-2004
North-West -0.12 -0.116 -0.113 -0.117 -0.106 -0.122 -0.144 -0.117 2962

(0.015) (0.038) (0.02) (0.013) (0.01) (0.014) (0.033) (0.046)
North-East -0.156 -0.162 -0.131 -0.134 -0.147 -0.161 -0.166 -0.226 2774

(0.017) (0.027) (0.017) (0.013) (0.015) (0.017) (0.027) (0.042)
Center -0.135 -0.125 -0.11 -0.101 -0.125 -0.151 -0.159 -0.156 2381

(0.017) (0.035) (0.027) (0.016) (0.013) (0.023) (0.046) (0.052)
South -0.174 -0.235 -0.216 -0.173 -0.183 -0.179 -0.128 -0.217 1832

(0.03) (0.066) (0.049) (0.034) (0.026) (0.03) (0.037) (0.067)
Islands -0.052 0.021 -0.067 -0.1 -0.043 -0.063 -0.169 -0.185 925

(0.042) (0.127) (0.089) (0.043) (0.04) (0.038) (0.066) (0.201)
1 The OLS standard errors in parentheses are robust, while the QR standard errors in parentheses are
calculated assuming i.i.d. disturbances.
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Table A.6: Gender wage gap by geographical area, period 2006-2016.

QR

OLS 5th 10th 25th 50th 75th 90th 95th Obs.

2006-2010
North-West -0.136 -0.109 -0.105 -0.119 -0.116 -0.151 -0.172 -0.23 2577

(0.013) (0.025) (0.02) (0.014) (0.013) (0.014) (0.025) (0.042)
North-East -0.108 -0.071 -0.071 -0.068 -0.11 -0.153 -0.148 -0.129 2926

(0.017) (0.014) (0.012) (0.01) (0.013) (0.015) (0.031) (0.048)
Center -0.104 -0.174 -0.132 -0.113 -0.125 -0.113 -0.136 -0.059 2053

(0.022) (0.036) (0.019) (0.016) (0.015) (0.02) (0.041) (0.076)
South -0.174 -0.376 -0.303 -0.199 -0.14 -0.08 -0.036 -0.102 1756

(0.028) (0.029) (0.036) (0.03) (0.025) (0.024) (0.036) (0.06)
Islands -0.144 -0.179 -0.097 -0.121 -0.107 -0.122 -0.206 -0.308 935

(0.03) (0.043) (0.045) (0.035) (0.026) (0.037) (0.035) (0.093)

2012-2016
North-West -0.081 -0.035 -0.028 -0.069 -0.106 -0.12 -0.075 -0.082 1946

(0.017) (0.035) (0.023) (0.018) (0.013) (0.017) (0.027) (0.05)
North-East -0.093 -0.053 -0.055 -0.077 -0.097 -0.123 -0.13 -0.123 2095

(0.016) (0.031) (0.026) (0.016) (0.016) (0.016) (0.031) (0.035)
Center -0.121 -0.189 -0.126 -0.1 -0.08 -0.092 -0.11 -0.139 1658

(0.021) (0.027) (0.034) (0.018) (0.017) (0.016) (0.039) (0.054)
South -0.124 -0.225 -0.198 -0.167 -0.116 -0.112 -0.086 -0.074 1478

(0.027) (0.033) (0.037) (0.022) (0.022) (0.029) (0.04) (0.087)
Islands -0.154 -0.508 -0.289 -0.161 -0.067 -0.123 -0.159 -0.276 669

(0.041) (0.103) (0.067) (0.038) (0.029) (0.05) (0.068) (0.065)
1 The OLS standard errors in parentheses are robust, while the QR standard errors in parentheses are
calculated assuming i.i.d. disturbances.
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