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Gender Economics focuses at the reasons why there are differences between
men and women in economic variables such as education, wages, income, hours
of work, rates of poverty, leisure, and other variables commonly used by
economists to measure welfare. The economic analysis is a useful approach to
address these issues, offering both a theoretical framework for the study and
statistical tools to support the evaluation of policies in favor of gender equality
or other actions that may affect specifically to each group. Moreover, nowadays
we have multiple data sources that allow us to have comparable information
between countries on gender inequalities in many variables (see for example the
OECD Gender Data Portal).*

The relative situation of Spain in the international arena regarding the
differences between men and women varies depending on the topic. For
instance, in terms of the graduation rate Spanish figures are similar to the
OECD average and -as in other countries- also in Spain the presence of women
in technical degrees (science, technology and mathematics) is still low. In the
labor market, the participation rate of women activity in Spain has undergone a
radical change since the late seventies. Since then, women have been incorporated
gradually and continuously to the labor market, so that the female participation
rate has risen from just over 30% in 1977 to almost 60% in 2004 and 70 % in
2013. Indeed, at the mid-90s Spain had participation rates for women 12
percentage points lower than the OECD average while any differential has
disappeared since 2008. Also the wage gap in Spain is in the lower range of all
OECD countries, being slightly more than 10% (see Figure 1 for 2011). However
the temporary and unemployment rates remain higher for women in Spain

! For the Spanish case also see the report Women and Men in Spain of the Spanish National
Statistics Institute or the Statistics Bulletin Women in Facts and Figures of the Spanish Institute
of Women.
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(although gender gaps have narrowed with the latest economic crisis). Finally,
the presence of women in decision-making institutions, such as the board of
directors on a company or the Parliament, remains extremely low. According to
the OECD, among the 27 countries of the EU only 25% of business owners with
employees are women. Besides this low participation of women it has increased
only marginally over the past decade. In Spain the percentage of managerial
positions held by women is around 32%, while only 4% of women are board
members.

Figure 1
Gender wage gap (2011)
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In any case, the research agenda of Gender Economics encompasses many
aspects beyond the traditional study of the wage gap between men and women
and this monograph, and the references cited in the articles that it contains, are
the best proof of that. In fact, the increase in female labor participation rate in
most industrialized countries has been accompanied by significant changes not
only in the labor market but also in the population and patterns of formation and
organization of the families themselves. The nine articles that make up this
monograph provide a broad overview of the research being conducted in the
field of Economics of Gender and the Family. The three invited contributions
reviewed particularly innovative aspects such as: (i) the emergence of a
significant number of couples of the same sex and the legalization of marriages
between persons of the same sex; (ii) gender differences in living arrangements
of the youth; and (iii) the use of periods of leave exclusively reserved for fathers as
a useful tool to promote their participation in family tasks and facilitate the
advancement of women in professional careers. The last two works offer a
comparative at the international level, while the former uses data for the US. Of
the remaining six papers included in the monograph, four of them use Spanish
data (one in combination with comparable OECD data for several countries),
and the remaining two data for Italy and Mexico, respectively. These studies
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address varied and relevant issues as gender differences in the results of the
PISA test, the gender pay gap, occupational segregation, the presence of women
in management positions and the implications on the workforce pay, the gender
gap on the risk of poverty and inequality in the pensions received by those over
65 years.

Although a brief summary of each of these contributions is included next, |
would like to encourage the reader to enjoy the full reading of every article.

Sonia Oreffice's contribution entitled “Sexual Orientation and Marriage” uses
the most recent data from the American Community Survey (2012-2013) to
analyze the extent to which household formation decisions and -in particular-
the decision to be legally married instead of cohabiting for gays and lesbians are
similar to those of heterosexual couples. The study shows that members of the
gay couples exhibit greater specialization and are less similar than in lesbian
couples, while marriages of gay and lesbian couples are more similar to each
other than those who cohabit, in terms of higher income differentials labor among
lesbians, and similarities in education levels among gays. The educational level
does not increase the probability of marriage for same-sex couples, while is
positively related for heterosexual couples. Lesbian couples are similar to
heterosexual couples in terms of the negative relationship between educational
level and number of children. Having additional waves of data in the coming
years will allow to further develop the understanding of the selection and
stability of marriage between gay and lesbian couples, including their patterns
of divorce, compared to heterosexual couples .

Also linked to the field of household formation, the contribution of Effrosyni
Adamopoulou entitled “Living Arrangements of the Youth: Determinants and
Gender Differences” reviews the most recent literature on patterns of co-
residence of young people with special emphasis on differences gender.
Specifically emancipation refers to the decision of young adults about to live
with their parents or not. Emancipation is the first step in the transition to
adulthood and can affect the age at entry of young people into the labor market,
and other decisions such as fertility or labor and geographical mobility. But,
what determines that youth leave the nest? In addition to different cultural
norms in different countries, socioeconomic status (usually measured by
educational level and income of the family of origin) is a major determinant of
living arrangements of young people. Regional differences in wages and
employment rates also play a role. Specifically, higher wages and higher
employment rates are associated with a lower likelihood of living with parents.
Since leaving home often coincides with the transition to homeownership,
housing and the credit market conditions will also be decisive. Thus, high
housing prices and limited access of young people to the mortgage debt are
important factors behind the co-residence with parents. Despite the differences
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between countries, a common feature in all of them is the gender gap: younger
women tend to emancipate more than young men, both in the countries of
northern and southern Europe, and in Australia, Canada, US, UK, China, Japan
and South Korea. To some extent, this behavior reflects the difference in the
average age at marriage for women and men. Leaving parental home is often a
joint decision of two young adults who leave their homes to form a new home.
The literature shows that the determinants of the probability of emancipation
also differ for men and women when the decision is taken jointly. Also there
exists evidence that women tend to be more responsive than men to the social
norms. For this reason, it is vital that gender differences are taken into account
by policy makers in the design of measures to improve youth emancipation.

While there has been a steady increase in the labor participation of women, it
has also taken place a persistent decline in fertility rates. In addition, women
must now find ways to reconcile work and family because even when they work
women continue to make more than half of the housework and to spend two to
four times more time caring for children than men. In this context, the
contribution of Lidia Farré entitled "Parental Leave Policies and Gender Equality:
A Survey of the Literature™ argues that parental leave may have an important role
in order to eliminate gender differences that still exist in the labor market.
The review of the literature suggests that, on the one hand, an extension of
maternity leave tends to increase female participation in the labor market in
exchange for lower wages, fewer women in high-skilled occupations and a more
traditional division of tasks within of home. On the other hand, paternity leave
reserved exclusively to men is proposed as a useful tool to promote their
participation in family tasks and facilitate the advancement of women in
professional careers instrument. The article concludes with a review of parental
leaves in different countries and their impact on gender inequality.

Gender differences in education are especially relevant, because - if any - that
gap tends to persist over time. The contribution of Ainara Gonzélez de San Roman
and Sara de la Rica entitled “Gender Gaps in PISA Test Scores: The Impact of
Social Norms and the Mother’s Transmission of Role Attitudes” studies the
existence of a gender gap in results of the PISA school tests. In particular, it
turns out that girls obtain on average lower (higher) grades in math (reading) in
most countries participating in the evaluation program. The authors document
that the differences in culture and social norms among countries and between
regions within the same country are important factors for understanding gender
differences in the results of PISA 2009: girls do relatively better in societies
where there is greater gender equality. In addition, they find substantial
evidence of intergenerational transmission of gender roles within the family,
especially from mother to daughter, with the relative performance of girls better
relative to boys in families where the mother is actively involved in the labor
market.
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Meanwhile, the contribution of Chiara Gnesi, Stefano de Santis and Stefania
Cardinaleschi entitled “The Gender Pay Gap in Italy: Some Evidence on the Role of
Decentralized Collective Bargaining” aims to contribute to the extensive literature
on the gender pay gap using data collected by the Italian Institute of Statistics
with the Structural Earnings Survey (SES) in 2002 , 2006 and 2010. These data
show that the gender pay gap ranges from 13 % in 2010 to 14% in 2002 and
2006; which means that in all the years considered men earn more than women,
regardless of individual, job and firm characteristics. On the institutional side,
despite regulations have tended to increase the role of decentralized collective
bargaining, the system has not been able to decrease the wage gap in a remarkable
way. In fact, the results show that the wage differential is lower in the absence of
collective bargaining decentralized (12.2 %) than with it (16.7 %). Therefore,
the authors suggest that a mix of policies that take into account both human
capital and institutional factors could represent a better way to address the
problem and contribute to increasing the efficiency of distribution policies.

Another classical area of research within labor economics is the unequal
concentration of men and women in different occupations. In this line, the
contribution of Leire Aldaz Odriozola and Begofia Eguia Pefia entitled
“Occupational Segregation by Sex in Spain and in the Basque Country. A Cohort
Analysis” (only available in Spanish) performs a two-dimensional study of
occupational segregation for Spain and the Basque Country, considering both
gender and age as sources of inequality. Using microdata from the Labor Force
Survey (EPA, in Spanish) for 2002 and 2014, the authors found that among
women the intensity of segregation is accentuated as age increases, while older
men happen to be more equally distributed in the occupational ladder. The study
also shows that despite increasing female participation in the labor market and
the fact that changes in the occupational structure have induced a decrease in
the gender differences, the level of segregation observed in 2014 is similar to
that in 2002, both in the Basque Country and in Spain. In this sense, further
research is needed to study the causes for the continuous concentration of
women in certain occupations. To the extent that this concentration is due to
only certain occupations offer better working conditions in terms of flexibility
and options for reconciling work and family life, public policy should aim to
generalize these conditions among the rest.

The contribution of Pedro Jesus Vega Catena, Rosa Santero Sanchez, Belén
Castro Nufiez and Nuria Elena Gomez Gomez entitled “Women Directors, Critical
Mass and Gender Wage Gap. Evidence for Spain” (only available in Spanish)
analyzes the influence of women's participation in the management of companies
on the average gender wage gap, using the Oaxaca - Blinder methodology, as well
as along the wage distribution, through quantile regressions. The null hypothesis
is that firms with more women in leadership positions will present lower gender
wage discrimination, differentiating companies based on the existence of a
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critical mass of directives higher than 30%. The results confirm the hypothesis
but only for workers who are not managers. As regards the analysis of the
behavior of wages throughout the wage distribution, the first conclusion to note
is that the pay gap increases as do wages, although different patterns are
observed. While in the group of managers a constantly growing wage inequality
from the first to the last percentile is observed, in the group of non-managers
that gradual growth is observed only in companies with the highest percentage
of female managers. In any case, these results show that there is still much work
to do to better understand why and how a greater presence of women in
positions of decision making (for example, by imposing quotas) can help to
reduce the gender pay gap.

The last two contributions focused on females as a group particularly
vulnerable to the risk of poverty, in terms of a higher propensity of being
excluded from the labor market due to the cyclical evolution of the macro
economy, or -especially in the case of the elderly- due to the impossibility of
accumulating enough benefits throughout the working life to enjoy a proper
retirement pension.

First, the contribution of Olga Cant6, Inmaculada Cebrian and Gloria Moreno
entitled “The Gender Poverty Gap During the Great Recession in Spain” (only
available in Spanish) studies the evolution of the difference in the risk of
poverty and exclusion from employment of men and women in the most recent
years of deep economic crisis in Spain. The main objective of this study is to
analyze whether the poverty gap and its evolution is different for women and
men of different age groups. To do this, the authors decompose by gender and
age group different risk indicators of living in poor households, families without
income (extremely poor) and households with all members unemployed, using
data from the European Survey of Living Conditions (EU-SILC) and the
Spanish Labor Force Survey (EPA). The results indicate that the difference in
the incidence of poverty between men and women has narrowed from 2007 to
2013. This reduction of the gender gap is related, first, to the relative
improvement in the income of individuals located just below the poverty line
before the recession and, second, the falling value in euros experienced by the
poverty line between 2007-2013 due to the widespread drop in income in this
period. In fact, the evolution of the gender gap on poverty risk is closely linked
to changes in the distribution of income of women aged more than 65 years.
These women, many of them recipients of a widow’ pension, have seen their
income levels - less vulnerable to the economic cycle - in a better relative
position today than in 2007. In contrast, for active women in working age the
economic crisis in Spain has induced equalization (downwards) in the level of
equivalent income of women and men. Finally, the recession has had little effect
on the differences at the risk of poverty of younger women versus men.
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Second, the contribution of Marissa R. Martinez-Preece, Mairem Henaine-
Abed and Carlos Zubieta-Badillo entitled “Gender Equality in Mexico’s Pension
System” (only available in Spanish) discusses various aspects of the situation of
women in the context of different pension systems. On the one hand, the authors
review gender equality at the international level and the conditions that increase
the risk of poverty among the elderly. On the other, they study key aspects of
the demographic, labor, family and socio-economic status of women in Mexico
that challenged the accumulation of enough resources for retirement during their
working lives. Their results for the specific case of Mexico show that the
situation of the population over 65 years is precarious, and - in particular -
women are exposed to an even higher risk of poverty.

Finally, 1 would like to emphasize that high quality research in the field of
Gender Economics is needed to increase awareness about the existence of
gender differences -rigorously measured- and to design and evaluate policies
aimed at the internationally agreed goal of improving the situation of women in
all spheres of society.”

2 |n fact, with the aim of contributing to the advancement of this research area of Economics and
promote the role of women in the economic profession, the Spanish Economic Association
created the Committee on the Situation of Women in Economics (COSME ) in December of
2006. This committee is the Spanish equivalent of other international organizations, such as
Women in Economics (Wine) of the European Economic Association, The Committee on the
Status of Women in the Economics Profession (CSWEP) of the American Economic
Association, or the Committee for Women in Economics (CWE) of the Royal Economic
Society. More information is available on the website of the committee.
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La economia de género estudia las razones por las que hay diferencias entre
hombres y mujeres en variables econdmicas tales como el nivel educativo, los
salarios y renta, las horas de trabajo, las tasas de pobreza, el tiempo de ocio, y
otras habitualmente empleadas por los economistas para medir bienestar. El
analisis econdémico representa una aproximacion (til a esta problematica, pues
ofrece tanto un marco teérico de estudio como herramientas estadisticas que
permiten fundamentar la evaluacion de politicas a favor de la igualdad entre
Sexos u otras actuaciones que pueden afectar de manera especifica a cada grupo.
Ademés, en la actualidad, estdn disponibles varias fuentes de datos que nos
permiten disponer de informacion comparable entre paises sobre desigualdades
de género en multitud de variables (véase, por ejemplo, el Gender Data Portal
de la OCDE)®.

La situacion relativa de Espafia en el &mbito internacional, en cuanto a las
diferencias entre hombres y mujeres, varia en funcién del aspecto en el que nos
fijemos. Asi, por ejemplo, en términos de la tasa de graduacion en estudios uni-
versitarios nuestros nimeros son similares a la media de la OCDE v, al igual
gue en el resto de paises, también en Espafia la presencia de mujeres en carreras
técnicas (ciencia, tecnologia y matematicas) es ain baja. En el mercado de tra-
bajo, la tasa de actividad femenina en Espafia ha experimentado un cambio ra-
dical desde finales de los afios setenta. Desde entonces las mujeres se han
incorporado de forma gradual y continua al mercado laboral, de manera que su
tasa de actividad ha pasado de poco més de un 30% en el afio 1977 hasta alcan-
zar casi el 60% en 2004 y el 70% en 2013. Asi, si a mediados de los 90 partia-
mos de tasas de participacion para las mujeres hasta 12 puntos porcentuales
inferiores a las de la media de la OCDE, ese diferencial ha desaparecido desde
2008. También la brecha salarial en Espafia se sitda en el rango inferior dentro
del conjunto de paises de la OCDE, ligeramente superior al 10% (véase Figura 1

% Para el caso espafiol véase también la publicacién del INE Mujeres y hombres o el Boletin
Estadistico Mujeres en cifras del Instituto de la Mujer y para la Igualdad de Oportunidades.
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para el afio 2011). Sin embargo las tasas de temporalidad y desempleo conti-
nlan siendo mayores para las mujeres en Espafia (aungque los margenes por se-
X0s se han estrechado con la dltima crisis econémica). Por dltimo, la presencia
de mujeres en organos de decision, como los consejos de administracion de las
empresas 0 las Cortes Generales, sigue siendo extremadamente baja. Segln
datos de la OCDE, en los 27 paises de la UE solo el 25% de los propietarios de
negocios con empleados son mujeres. Ademas esta baja participacion de las
mujeres ha crecido sélo marginalmente en la Gltima década. En Espafia el por-
centaje de puestos directivos ostentados por mujeres es alrededor de un 32%,
mientras que solo un 4% de mujeres forma parte de consejos de administracion.

Figura 1l
Brecha salarial por género (2011)
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Fuente: OCDE.

En cualquier caso, la agenda investigadora de la Economia de Género abarca
multitud de aspectos mas alla del tradicional estudio de las diferencias salariales
entre hombres y mujeres y este monogréafico y la multitud de referencias citadas
en los articulos que contienen son buena prueba de ello. De hecho, el incre-
mento de la tasa de participacion laboral femenina en la mayoria de paises in-
dustrializados ha venido acompafiado de cambios significativos no solo en el
mercado de trabajo, sino también en la poblacion y en los patrones de formacion
y organizacion de las propias familias. Asi, los nueve trabajos que conforman
este monografico ofrecen una vision amplia de la investigacion que se estan
llevando a cabo en el ambito de la Economia de Género y de la Familia. Las tres
contribuciones invitadas repasan aspectos particularmente novedosos como son:
(i) la aparicion de un numero importante de parejas del mismo sexo y la legali-
zacion de los matrimonios entre estas personas; (ii) las diferencias por sexos en
los patrones de emancipacion de los jovenes; y (iii) los permisos de paternidad
reservados exclusivamente a los hombres como un instrumento Gtil para impulsar
su participacion en las tareas familiares y facilitar el progreso de las mujeres en la
carrera profesional. Los dos Ultimos trabajos ofrecen una visién comparada a nivel
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internacional, mientras que el primero utiliza datos para Estados Unidos. De los
restantes seis trabajos incluidos en el monogréafico, cuatro utilizan datos espa-
fioles (uno de ellos ademés combinandolos con datos de la OCDE comparables
para varios paises), y otros dos datos para Italia y para México. Estos estudios
abordan temas variados y tan relevantes como las diferencias de género en los
resultados de las pruebas PISA, la brecha salarial de género, la segregacion
laboral, la presencia de mujeres en puestos directivos y sus implicaciones sobre
los salarios de la plantilla, el diferencial por sexos en el riesgo de pobreza o las
diferentes pensiones recibidas por los mayores de 65 afios.

Aunque a continuacién se incluye un breve resumen de cada una de estas
aportaciones, quisiera animar al lector a la lectura completa de todos los traba-
jos.

La contribucion de Sonia Oreffice titulada “Orientacion sexual y Matrimonio”
utiliza los datos mas recientes de la American Community Survey (2012-2013) para
analizar en qué medida las decisiones de formacion de hogar y -en particular - la
decision de estar legalmente casados frente a cohabitar para gais y lesbianas son
similares a las de las parejas heterosexuales. El estudio muestra que los miembros
de las parejas gay exhiben una mayor especializacion y son menos similares que en
las parejas lesbianas, mientras que los matrimonios de parejas gais y leshianas son
mas similares entre si que las que cohabitan, en términos de los diferenciales de
ingresos laborales entre las lesbianas y los niveles de educacion entre gais. Ademas,
el nivel educativo no aumenta con la probabilidad de contraer matrimonio para
parejas del mismo sexo, mientras que estd positivamente relacionado para las
parejas heterosexuales. Las parejas leshianas son similares a las parejas hetero-
sexuales por lo que refiere a la relacion negativa entre su nivel educativo y el
namero de hijos. Disponer de olas adicionales de datos en los proximos afios
permitird seguir desarrollando la comprension de la seleccion y estabilidad del
matrimonio entre las parejas de gais y lesbianas, incluso sus patrones de divor-
cio, frente a las parejas heterosexuales.

También vinculada al ambito de la formacion de hogares, la contribucién de
Effrosyni Adamopoulou titulada “Patrones de convivencia de los jovenes: Deter-
minantes y diferencias por sexos” revisa la literatura mas reciente sobre patrones de
co-residencia de los jovenes con sus padres, haciendo un énfasis especial en las
diferencias de género. Concretamente la emancipacion se refiere a la decisién de
los adultos jovenes sobre seguir viviendo con sus padres 0 no. Emanciparse su-
pone por tanto el primer paso en la transicion a la edad adulta y retrasar dicha
decisién puede afectar a la edad de entrada de los jévenes en el mercado laboral,
a la fertilidad y a la movilidad geogréafica o laboral. Pero, ¢de qué depende que
los jovenes se emancipen? Ademas de las diferentes normas culturales en dis-
tintos paises, el nivel socioeconémico (habitualmente medido a través del nivel
educativo y los ingresos de la familia de origen) es uno de los principales de-

Estudios de Economia Aplicada, 2016: 63-78 » Vol. 34-1



PRESENTACION 73

terminantes de los patrones de convivencia de los jovenes. Las diferencias re-
gionales en salarios y tasas de empleo también juegan un papel importante. En
concreto, salarios y tasas de empleo més elevadas se asocian con una menor
probabilidad de vivir con los padres. Dado que dejar el hogar paterno a menudo
coincide con la transicion a la vivienda propia, las condiciones del mercado de
la vivienda y de crédito seran también determinantes. Asi, los altos precios de la
vivienda y el limitado acceso de los jovenes a la deuda hipotecaria son factores
importantes en el retraso de la edad de emanciparse. A pesar de las diferencias
entre paises, una caracteristica comun en todos ellos es la brecha de género: las
mujeres jovenes tienden a emanciparse antes que los hombres jovenes, tanto en
los paises del norte y del sur de Europa, como en Australia, Canada, EEUU,
Reino Unido, China, Japon o Corea del Sur. En cierta medida, este comporta-
miento refleja la diferencia en la edad media en el matrimonio entre mujeres y
hombres. Salir de casa de los padres es en muchos casos una decision conjunta
de dos adultos jovenes que salen de sus respectivos hogares para formar un
nuevo hogar. La literatura muestra que los determinantes de la probabilidad de
emanciparse también difieren para hombres y mujeres cuando la decision es
conjunta. Y también existe evidencia de que las mujeres tienden a ajustarse a la
norma social mas que los hombres. Por este motivo, es fundamental que las
diferencias de género sean tenidas en cuenta por los responsables de las politi-
cas en el disefio de medidas que buscan estimular la emancipacion de los jove-
nes.

Al mismo tiempo que se ha producido un continuo aumento en la incorpora-
cion laboral de las mujeres, también ha tenido lugar una persistente disminucion
en las tasas de fertilidad. Ademas, las mujeres deben encontrar ahora férmulas
para conciliar trabajo y familia, pues incluso cuando trabajan, contindan ha-
ciendo mas de la mitad de las tareas del hogar y dedicando entre dos y cuatro
veces mas tiempo al cuidado de los nifios que los hombres. En este contexto, la
contribucién de Lidia Farré titulada “Permisos de Paternidad e igualdad de género:
Una revision de la literatura” argumenta que los permisos de paternidad pueden
tener un papel importante de cara a eliminar las diferencias de género que aun per-
sisten en el mercado de trabajo. La revision de la literatura sugiere que una exten-
sion de la baja de maternidad tiende a aumentar la participacion femenina en el
mercado de trabajo a cambio de salarios mas bajos, menor presencia de mujeres en
ocupaciones de alta cualificacién y una division mas tradicional de las tareas dentro
del hogar. Por su parte, los permisos de paternidad reservados exclusivamente a los
padres se proponen como un instrumento Util para impulsar su participacion en las
tareas familiares y facilitar el progreso de las mujeres en la carrera profesional. El
articulo concluye con una revision de estos permisos y sus efectos sobre la de-
sigualdad de género.

Las diferencias por sexos en el ambito educativo son especialmente relevantes,
ya que -en caso de existir- esa brecha tiende a perpetuarse en el tiempo. Asi, la
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contribucién de Ainara Gonzélez de San Roman y Sara de la Rica titulada “Brechas
de género en los resultados de PISA: El impacto de las normas sociales y la trans-
mision de roles de género de madres a hijas” estudia la existencia de una brecha de
género en los resultados de las pruebas escolares PISA de la OCDE. En particular,
se observa que las chicas tienen en promedio un desempefio inferior (superior) a los
chicos en matematicas (lectura) en la mayoria de los paises que participan en este
programa internacional. Las autoras documentan que las diferencias en la cultura y
las normas sociales entre paises, y entre regiones dentro de un mismo pais, son
factores determinantes para entender las diferencias de género en los resultados de
PISA 2009: las nifias lo hacen relativamente mejor en sociedades donde existe una
mayor igualdad de género. Ademas, encuentran evidencia sustancial de la transmi-
sion intergeneracional de los roles de género dentro de la familia, especialmente de
madres a hijas, siendo el rendimiento relativo de las nifias con respecto a nifios
mejor en las familias donde la madre participa activamente en el mercado de tra-
bajo.

Por su parte, la contribucion de Chiara Gnesi, Stefano de Santis y Stefania Car-
dinaleschi titulada “La brecha salarial de género en Italia: Algunas evidencias sobre
el papel de la negociacion colectiva descentralizada” trata de contribuir a la extensa
literatura existente sobre la brecha salarial de género mediante el uso de los datos
recogidos por el Instituto Italiano de Estadistica con la Encuesta de Ingresos Es-
tructural (SES) en los afios 2002, 2006 y 2010. Estos datos muestran que la brecha
salarial oscila entre el 13 % en 2010 y el 14% en 2002 y 2006; lo que implica
que en todos los afios considerados los hombres ganan mas que las mujeres,
independientemente de las caracteristicas del individuo, del trabajo y de la em-
presa. Por el lado institucional, a pesar de las reglas normativas que han tendido
a incrementar el papel de la negociacion colectiva descentralizada, el sistema no
ha sido capaz de disminuir la brecha salarial de una manera notable. Asi, los
resultados muestran que dicho diferencial salarial es menor en ausencia de ne-
gociacion colectiva descentralizada (12,2 %) que cuando se practica (16,7 %).
Por tanto, los autores sugieren que una mezcla de politicas que tengan en cuenta
tanto el capital humano como los factores institucionales podria representar una
mejor manera de abordar el problema y contribuir a aumentar la eficacia de las
politicas de distribucion.

Dentro del &mbito laboral, otra area de investigacion clasica es la desigual con-
centracion de hombres y mujeres en distintas ocupaciones. Asi, la contribucién de
Leire Aldaz Odriozola y Begofia Eguia Pefia titulada “Segregacion laboral por gé-
nero en Espafia y en el Pais Vasco. Un analisis de cohortes” realiza un estudio bi-
dimensional de la segregacion laboral para Espafia y para el Pais Vasco,
considerando el género y la edad como fuentes de desigualdad. Utilizando micro-
datos de la Encuesta de Poblacion Activa (EPA) para los afios 2002 y 2014, las
autoras encuentran que entre las mujeres la intensidad de la segregacion se acentla
en funcion de la edad (a mayor edad mayor especializacion en determinadas ocupa-
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ciones), mientras que los hombres de mayor edad pasan a estar mas igualitaria-
mente distribuidos en la escala ocupacional. El estudio muestra también gque pese a
la creciente participacion femenina en el mercado de trabajo y pese a que los
cambios producidos en la estructura ocupacional hayan inducido una disminu-
cion de las diferencias por género, el nivel de segregacion observado en 2014 es
similar al manifestado en 2002 tanto en el Pais VVasco como en el conjunto de
Espafia. En este sentido, es necesario seguir investigando sobre las causas que
motivan el continuo confinamiento de las mujeres en determinadas ocupaciones.
En la medida en que dicha concentracion se debe a que sélo esas ocupaciones
ofrecen mejores condiciones de trabajo en términos de flexibilidad y opciones
de conciliacion de la vida laboral y familiar, las politicas publicas deberian ir
encaminadas a generalizar estas condiciones al resto.

La contribucion de Pedro Jesis Vega Catena, Rosa Santero Sanchez, Belén
Castro Nufiez y Nuria Elena Gomez Gomez titulada “Participacion femenina en
puestos directivos y desigualdad salarial. Un analisis en el mercado laboral espafiol”
analiza la influencia de la participacion femenina en la direccion de las empresas
sobre la brecha salarial, tanto en valores medios, utilizando metodologia de Oaxaca-
Blinder, como a lo largo de la distribucion de salarios, a través de regresiones cuan-
tilicas. La hip6tesis de partida es que las empresas con mayor presencia de mujeres
en puestos de direccion presentaran menor discriminacion salarial de género, dife-
renciando empresas en funcion de la existencia de una masa critica de directivas
situada en el 30%. Los resultados obtenidos confirman la hip6tesis de partida, pero
Unicamente para los trabajadores en puestos no directivos. Por lo que respecta al
andlisis del comportamiento de los salarios a lo largo de la distribucidn salarial,
la primera conclusién a destacar es que la brecha salarial aumenta a medida que
lo hacen los salarios, si bien se observan comportamientos dispares. Mientras
gue en el grupo de directivos/as la desigualdad salarial crece constantemente
desde el primero hasta el ultimo percentil considerado, en el colectivo de no
directivos/as ese crecimiento paulatino se observa sélo en las empresas con
mayor porcentaje de directivas. En cualquier caso, estos resultados ponen de
manifiesto que todavia queda mucho trabajo por hacer para comprender mejor
por qué y como una mayor presencia de la mujer en puestos de toma de decisio-
nes (por ejemplo, mediante la imposicion de cuotas) puede contribuir a reducir
la brecha salarial de género.

Para terminar, dos contribuciones se fijan en el colectivo de las mujeres como un
grupo especialmente vulnerable al riesgo de pobreza, tanto en términos de verse
excluido del mercado de trabajo por la evolucion macro de la economia, como en el
caso de las personas de mayor edad, por no haber podido acumular suficientes re-
cursos a lo largo de la vida laboral como para disfrutar de una pension de jubilacion
digna.
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Asi, la contribucion de Olga Cant6, Inmaculada Cebrian y Gloria Moreno titu-
lada “Crisis y brecha de riesgo de pobreza por género” estudia la evolucion de la
diferencia en el riesgo de pobreza y exclusion del empleo de hombres y mujeres
durante los recientes afios de profunda crisis econdmica en Espafia. El objetivo
principal del trabajo es analizar si la brecha de pobreza y su evolucién es distinta
para mujeres y hombres de diferentes grupos de edad. Para ello, se analiza la posi-
cion de las mujeres en la distribucion de la renta y se descomponen por género y
grupo de edad los indicadores del riesgo de vivir en hogares pobres, en familias sin
ingresos (pobres extremos) y en hogares con todos los activos desempleados. El
estudio combina datos de la Encuesta de Condiciones de Vida Europea (EU-SILC)
y de EPA. Los resultados indican que la diferencia en la incidencia de la pobreza
en hombres y mujeres se ha reducido entre 2007 y 2013 y esta reduccion de la
brecha de género esta ligada, por un lado, a la mejora relativa de los ingresos de
los individuos situados justo por debajo del umbral de la pobreza antes de la
recesion y, por otro lado, a la caida del valor en euros que experimenta el um-
bral de pobreza entre 2007 a 2013 debida a la caida generalizada de los ingresos
en este periodo. En realidad, los cambios que produce la crisis sobre el riesgo de
pobreza por género estan muy ligados a los cambios en la distribucion de rentas
de las mujeres mayores de 65 afios. Estas mujeres, muchas de ellas perceptoras
de pensiones de viudedad, han visto cdmo sus niveles de renta, menos condicio-
nados por el ciclo econémico, se sitlan en una mejor posicién relativa hoy que
en 2007. En contraste, los cambios en el bienestar econémico de las mujeres en
activo o en edad de trabajar en Espafia por efecto de la crisis ha consistido mas
bien en una igualacion (a la baja) en el nivel de renta equivalente de mujeres y
hombres mientras que la recesion ha tenido un efecto muy pequefio sobre las
diferencias en la brecha de riesgo de pobreza de las mujeres mas jovenes.

Por ultimo, la contribucién de Marissa R. Martinez-Preece, Mairem Henaine-
Abed y Carlos Zubieta-Badillo titulada “Equidad de género en el sistema pensiona-
rio en México” analiza distintos aspectos de la situacion de la mujer en el contexto
de los sistemas de pensiones. En primer lugar, se revisa la equidad de género a nivel
internacional y las condiciones que conducen a la pobreza en la vejez. Para el caso
especifico de México, se estudian aspectos claves de la situacién demogréfica, labo-
ral, familiar y socio-econémica de la mujer ante el reto de acumular, durante su vida
activa, los recursos suficientes que le permitan tener acceso a un retiro digno. Se
concluye que, en México, la situacion de la poblacién mayor de 65 afios es precaria,
y dentro de este contexto, la poblacién femenina estd expuesta a un riesgo de po-
breza en la vejez aun mayor.

Para terminar esta presentacion quisiera enfatizar que la investigacion de ca-
lidad en el campo de la Economia de Género continla siendo necesaria para
aumentar la conciencia sobre la existencia de diferencias entre sexos, medidas
de forma rigurosa, y para, en Gltima instancia, disefiar y evaluar politicas orien-
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tadas al objetivo acordado internacionalmente de mejorar la situacion de la mu-
jer en todas las esferas de la sociedad®.

4 De hecho, con el objetivo de contribuir al avance de esta rama de la economia y promocionar el
papel de las mujeres en la profesién econémica, la Asociacion Espafiola de Economia (AEE)
cre6 el Comité sobre la Situacion de la Mujer en la Economia (COSME) en diciembre de 2006.
Este comité es el equivalente espafiol de otras estructuras internacionales, como Women in
Economics (WiIinE) de la European Economic Association, The Committee on the Status of
Women in the Economics Profession (CSWEP) de la American Economic Association o The
Committee for Women in Economics (CWE) de la Royal Economic Society. Mas informacion
en la pagina web del comité.
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ABSTRACT

The existence of gender gaps in test scores has been documented in the relevant literature for a wide range of
countries. In particular, the Programme for International Student Assessment (PISA) conducted by the OECD over
the past ten years reveals that on average girls underperform (outperform) boys in maths (reading) scores in most of
the countries that take part in the evaluation programme. Focussing primarily on maths we find that differences in
culture and social norms across countries and across regions within the same country are crucial determinants in
understanding gender differences in PISA 2009 scores: girls perform relatively better in societies where gender
equality is enhanced, and the effect varies over the distribution of scores. In addition, we find substantial evidence for
the intergenerational transmission of gender role attitudes within the family, especially from mothers to daughters, as
the relative performance of girls with respect to boys is better in families where the mother is active in the labour
market.

Keywords: PISA, Test Scores, Maths, Achievement, Gender Differences, Culture, Role Attitudes and Intergenerational
Transmission.

Brechas de género en los resultados de PISA: El impacto de las
normas sociales y la transmision de roles de género de madres a
hijas
RESUMEN

La existencia de brechas de género en los resultados de las pruebas escolares se ha documentado en la literatura para
una amplia gama de los paises. En particular, el Programa para la Evaluacion Internacional de Alumnos (PISA)
llevado a cabo por la OCDE durante los Gltimos diez afios, ha revelado que las nifias tienen en promedio un desem-
pefio inferior (superior) a los nifios en matematicas (lectura) en la mayoria de los paises que participan en el programa
de evaluacion. Basandonos principalmente en matematicas, encontramos que las diferencias en la cultura y las
normas sociales entre paises, y entre regiones dentro del mismo pais, son factores determinantes para entender las
diferencias de género en los resultados de PISA 2009: las nifias lo hacen relativamente mejor en sociedades donde
existe una mayor igualdad de género, y el efecto varia a lo largo de la distribucién de resultados. Ademas, encontra-
mos evidencia sustancial de la transmision intergeneracional de los roles de género dentro de la familia, especial-
mente de madres a hijas, siendo el rendimiento relativo de las nifias con respecto a nifios mejor en las familias donde
la madre participa activamente en el trabajo mercado.
Palabras clave: PISA, resultados, matematicas, logro, diferencias de género, cultura, roles de género, transmision

intergeneracional.
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1. INTRODUCTION

The Programme for International Student Assessment (PISA) conducted by
the OECD over the past ten years reveals that on average girls underperform
(outperform) boys in maths competencies (reading competencies) in most of the
countries that take part in the evaluation programme. For over a decade,
researchers have paid attention to these gender differentials (Goldin 1994;
Hausmann et al., 2008) as indicators of gender inequalities at early stages of
life. Understanding these early differences between boys and girls is of crucial
importance from economic and social perspectives since they may ultimately
affect their choices of education and professional careers. In particular, the
lower performance of girls relative to boys in maths may go at least some way
towards explaining why women in most industrialized countries are significantly
under-represented in technical college majors such us engineering and maths
(Peri & Anelli 2012; Cecci & Williams 2007). Furthermore, these discrepancies
in the choice of field of study affect the subsequent professional career and may
help explain the gender differentials observed in the labour market in terms of
wages, promotion, job stability and status.

The study of the determinants of gender differences in math skills has been a
major focus of academic research by not only economic and social researchers
but also by biologists. There are basically two distinct schools of thought: those
who stress that they are mainly the result of biological differences (nature) and
those who stress the importance of cultural and social gender inequalities
(nurture). Supporters of the first school argue that innate differences in spatial
ability (Lawton & Hatcher 2005), strategy (Kucian et al., 2005), or brain
development (Gallagher & Kaufman 2005) account for most of the gap in
achievement.

Contrary to these studies, other authors find no significant differences in
overall math aptitudes between boys and girls but differing social pressures
instead (Spelke 2005). Closely related to this evidence, the hypothesis that
nurture is the main determinant of gender differences in scholastic achievement
is based on the idea, first proposed by Baker et al. (1993), that those differences
are a result of social gender stratification. They hypothesized that the higher
scores obtained in math tests by male students compared to their female
counterparts reflected gender inequalities in the educational and economic
opportunities available in a given culture. This proposition has obtained a great
deal of support from the empirical perspective. For instance, Riegle-Crumb
(2005), using cross-national data from the Third International Mathematics and
Science Study (TIMSS), supports this hypothesis for the US. The relationship
between social norms and the gender gap in test scores has also been
documented across OECD countries. Guiso, Monte, Sapienza & Zingales
(2008) make use of the 2003 PISA survey and construct several measures of the
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degree of gender equality of a country -e.g. the Gender Gap Index (World
Economic Forum). They find a higher math performance by girls in countries
with more gender-equal cultures.

Alongside the theoretical and empirical interest in the study of the determinants
of gender differences in scholastic achievement, another body of research has
focussed on the economic and social consequences of gender inequalities in
education. Several authors in this field highlight that inequality in education can
negatively impact macroeconomic variables such as economic growth (Dollar &
Gatti 1999; Klassen 2002) or fertility (Basu 2002). Policy measures directed at
enhancing female education not only help increase income and growth, as a
result of the increase in human capital, but also lead to additional positive
intergenerational transfers through the positive influence of mothers on the
education and health of their children (Schultz 2002; Doepke & Tertilt 2009).

The transmission of gender role attitudes across generations has also been
the focus of a large proportion of recent research on labour market outcomes.
Having a working mother has been found to influence strongly not only
children’s behaviour but also the gender role attitudes of adolescents (see Burt
& Scott, 2002). Along the same lines, Farré & Vella (2013) find that mothers
with less traditional views about the role of women in society are more likely to
have working daughters. A related study by Fernandez et al. (2004) highlights
the increasing number of men growing up in families with working mothers as
an important factor in explaining the increase in women’s involvement in the
labour force. Moreover, changes in gender role attitudes over time appear to
map very well with changes in female labour force participation across OECD
countries (Fortin 2005). However, the role of culture and its implications for
economic behaviour across generations is relatively unexplored in empirical
studies on scholastic achievement. Our paper seeks to help fill this gap.

More specifically, by focussing on the relative underperformance of girls in
maths this paper gives empirical support to both the social gender stratification
theory and the intergenerational transmission of gender roles. With respect to
the former, we confirm and extend the social gender stratification hypothesis by
updating previous results to the 2009 PISA survey and by adding new gender
equality measures to those already used in the previous literature'; moreover,
we extend the analysis to relate social norms to gender differences in maths test
scores across regions within the same country, which constitutes a more
homogeneous institutional setting. We make use of regional variation in Spain
for a variety of reasons: first, Spain is the unique country in PISA 2009 where

! Currently, we are trying to update the analysis to the latest available PISA survey - 2012.
Preliminary results indicate a change in the gender gap in maths, and we are exploring the
extent to which the recession might be under such a change. This analysis, however, is out the
scope of this paper.
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regional disaggregation allows the analysis across regions. Second, the
education system is decentralised across regions so that regional governments
decide on the management and organisation of education. Hence regional
differences in the gender gap may emerge as a result of distinct views of social
gender stratification’. Our results indicate that girls perform better in more
gender-equal societies - be the countries or regions within a country.

With respect to the intergenerational transmission of gender roles we
investigate whether gender role attitudes, measured as in previous studies by the
mothers’ labour market situation, can help to explain at least part of the gender
differences observed in maths competencies. In particular, taking as given the
strong evidence of Farré & Vella (2013), we test whether attitudes towards
gender roles are transmitted from generation to generation, and measure the
implications of this cultural transmission in terms of children’s educational
achievement. Our results at the international level indicate that having a mother
who participates in the labour market increases the daughter’s performance in
maths, an effect which is especially sharp for girls at the bottom part of the
distribution of scores. This effect is indeed stronger in countries with low
female labour force participation (below average), and hence in societies where
such mothers “make a difference” in terms of gender role attitudes relative to
their counterparts. Interestingly, such transmission is found to be even stronger
when we restrict the analysis to Spain, which belongs to the group of low-
participating countries, and in this case it is mainly driven by the most-highly
educated participating mothers.

The remainder of the paper is organised as follows. Section 2 addresses the
relevant data issues and provides a brief summary of the differences in children’s
scholastic achievement across countries in both maths and reading. Section 3
provides both descriptive and parametric evidence on culture and social norms
across countries and analyses the implications for the gender differences
observed in maths performance. Section 4 further investigates the extent to
which gender role attitudes within the family, measured by the participation of
mothers and fathers in the labour market, may be transmitted across generations,
provides some evidence on the mechanisms that could be behind such
intergenerational transmission, as well as several robustness checks for the
validity of the results. Section 5 focuses on a more homogeneous institutional
framework by restricting the study to a single country: Spain. It carries out an
analysis similar to that of the two previous sections making use of the regional

2 Although the gender gap across regions has not been explicitly accounted for before, some
related papers have attempted to explain regional differences in test scores. Using PISA 2006
Ciccone & Garcia-Fontes (2009) compare the education systems in Catalonia and the rest of
Spain. Studies for other European countries include the paper by Bratti et al. (2007), which
analyses the differences in PISA 2003 results between the three Italian macro areas.
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disaggregation of Spain in the PISA 2009 data set. Section 6 concludes with a
summary of our findings.

2. DATA

PISA is a rich data set at student and school levels with information on test
scores for 15-year-old students in OECD and partner countries. The survey covers
results in three fields: maths, reading and science. Background questionnaires are
completed by students and school principals which help to provide detailed
information on children, family and school characteristics. The PISA sample is
stratified at two stages. First, schools are randomly selected; and second,
students at each school are randomly assigned to sit the test in all three subjects.
Test scores are scaled to have a mean of 500 and a standard deviation of 100 in
the OECD student population. PISA assigns a probability distribution to the
response pattern in each test. These values are called plausible values because
they represent alternative estimates of students’ ability that could have been
obtained. OECD recommends estimating the scores from each plausible value
(5 values) and obtain the arithmetic average of the five estimates (for the mean
and for the standard errors). We also conducted the analysis using the first
plausible value for any estimation rather than the arithmetic average of all five.
Although the magnitude of the effect varies slightly, the results are qualitatively
the same in all cases. The reported estimates in the paper are indeed those
resulting from the use of the first plausible value.

The data set covers 475,460 students attending year seven or above at 17,093
schools in 64 countries, 34 of which belong to the OECD. Liechtenstein is
dropped from the data set because it provides only 329 observations, which
makes any calculation at the tails of the distribution problematic. We end up
with 475,131 students at 17,081 schools in 63 countries®.

Overall, the range of scores from country to country is wide, representing
large differences in how well students can read and think mathematically. The
mean maths score is 465.35 across the 63 countries in our sample and 499.70
across OECD countries. The partner countries Shanghai-China and Singapore
show mean maths scores that are much higher than those of any other country
that participated in PISA 2009. Shanghai-China is furthest ahead, with students
there having scores more than 35 points higher, on average, than those in any
other country (around 100 points above the OECD average and more than 130
points above the overall average). Korea is the top-performing OECD country
(46.3 points above the OECD average), closely followed by Finland, which was

% For the sake of comparability with the results of Guiso et al. (2008), we use both the entire
sample of countries available for 2009 and the set of countries used in that paper (the 40
countries that took part in PISA 2003).
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the PISA winner in 2003. Australia, Belgium, Canada, Chinese-Taipei, Denmark,
Estonia, Germany, Hong Kong, Iceland, Japan, Netherlands, New Zealand,
Slovenia and Switzerland all score significantly above the OECD average in
maths. On the other side, the worst performing countries (more than 100 points
below the OECD average) are Albania, Argentina, Brazil, Colombia, Indonesia,
Jordan, Kyrgyzstan, Panama, Peru, Qatar and Tunisia. Within the OECD Chile
and Mexico are better placed but still show a significant difference of close to
70 points. Spanish students score on average 483.71, similar to the average for
the US and neighbouring countries such as Italy or Portugal. Austria, Czech
Republic, France, Norway, Poland, Sweden and the UK show no significant
differences from the OECD average.

The average score for reading skills is 457.16 across the sample of 63
countries and 489.81 across OECD countries. Shanghai-China also shows the
highest average reading performance (65 and nearly 100 points above the
OECD and the overall averages respectively), closely followed by Korea and
Finland. Australia, Canada, Hong Kong, Japan, New Zealand and Singapore
score at least 20 points above the OECD average. Belgium, Estonia, Iceland,
Netherlands, Norway, Poland and Switzerland also perform significantly better
than the OECD average but with smaller differences. The lowest performing
countries at reading are the same as those reported for maths, with Colombia
being the worst with a difference of close to 100 points. Spain is around 10
points below the average, a similar significant difference to that of Greece and
Italy.

3. CULTURE AND GENDER DIFFERENCES IN TEST SCORES
ACROSS COUNTRIES

This section focuses on gender differences across countries in test scores. As
a descriptive device and for the sake of comparability with Guiso et al. (2008)
we document gender differences in both maths and reading in an attempt to
identify changes that took place between 2003 and 2009. To that end we
compute gender differences in test scores for each country by running a
regression of the maths and reading scores separately on a constant and a gender
indicator (which is 1 if the student is female), where each observation is
weighted by the student’s final weight. In most countries boys have better
scores in maths than girls, and the differences are statistically significant for 44
out of the 63 countries. In the remaining countries there is no statistical gender
difference in maths skills*. There are isolated cases in which girls outperform

4 Here top-performing countries such as Shangai-China, or Finland, Korea, and Sweden can be
found among OECD participants, but also low performers such us Panama, Jordan or Indonesia,
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boys (e.g. Albania, Lithuania, Trinidad & Tobago, Qatar and Kyrgyzstan).
Figure 1 depicts gender differences in maths and reading scores for a set of
selected countries. Countries are ranked in ascending order by their gender gap
in maths scores.

Figure 1
Gender difference in test performance for a set of selected
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Source: Own elaboration.

On average girls’ maths scores are 8.64 lower than those of boys (10.75
lower across Guiso countries and 12 lower across OECD countries) but the
results vary considerably from country to country. The biggest difference is
found in Colombia (-33.32) whereas in Sweden girls outperform boys (by 1.08).
Spain ranks 7" out of 63 countries in the average gap in maths with -19.32
points. In neighbouring countries such as Italy, France and Portugal the difference
in maths between girls and boys is smaller than in Spain. The figure also reveals
that the gender gap is reversed in reading®. Girls score on average 40.54 higher
than boys in reading (around 39 points across Guiso countries and OECD
countries), and the gap is positive and statistically significant for all countries,
although there are major quantitative differences - for instance, in Colombia the
difference is 9.46 and in Finland it is 55.53. The advantage in reading of
Spanish girls is below average (28.66) and is similar to the corresponding gap
for the United Kingdom and the United States. A comparison of this figure with
a similar one constructed by Guiso et al. (2008) for the PISA 2003 survey
reveals major changes in the gender gaps in some countries in this six-year

which makes it difficult to establish a relationship between average performance and gender
differences in achievement.

® This is consistent with prior literature, both for the US (Baker & Jones 1993; Fuchs &
Woessmann, 2007; Fryer & Levitt 2009) and for most of the PISA participating countries
(Guiso et al. 2008).
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period. For example, the UK has shifted from a negligible gender difference in
maths in 2003 to one of the biggest gaps in 2009 (similar patterns are found for
the US and Belgium). The opposite has happened in the emerging economy of
South Korea. Overall, the average gender gap in maths has remained stable but
the average gap in reading has widened® (from 32.70 to 38.78).

Figure 2 shows the correlation between the average gender gaps in maths
and reading across countries (with Colombia excluded as an outlier), which is
0.7764. This means that in those countries where girls have a bigger advantage
in reading relative to boys they also tend to have smaller disadvantage in maths.
The correlation is around 18 percentage points higher than that shown by Guiso
et al., for 2003.

Figure 2
Correlation between gender gaps across PISA 2009 countries
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Source: Own elaboration.

Moreover, gender differences in test scores differ significantly in different
parts of the achievement distribution range. Table 1 shows the gender gap
between countries in maths and reading for the different percentiles of the test
score distribution. Among high-achieving students, girls do relatively worse
in maths than boys and lose much of the advantage that they hold in reading,
which directly translates into more gender inequality at the top end of the
distribution. As already shown in related studies (Klassen 2002) these gender
inequalities, especially among the best students, could negatively affect girls’

® In some countries the reason is that girls’ reading performance has improved considerably; but
in others, such as France and Sweden, the main reason is a decline in boys’ performance.
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future earnings throughout their chosen professional careers, which would result
in persistence of gender inequality at older ages.

Table 1
The International Gender Gap in Maths & Reading Test Scores
Mean Std Dev 5th 10th 25th 75th 90th 95th

Maths Score

Boys 471.82 106.50 29351  326.23  384.02 53654 60501  640.92
Girls 463.18 101.72 286,50 31805 373.74 517.77 58258  620.59
Gender Gap -8.64 -7.01 -8.18 -10.28 -18.77 2243  -20.33
Reading Score

Boys 444,58 103.05 ~ 278.87 313.34  373.07 517.93 58142  615.81
Girls 484.90 98.08 319.76  351.50  409.41 544.78 604.60  637.65
Gender Gap 40.32 40.89 38.16 36.34 26.85  23.18 21.84

Source: Own elaboration.

3.1. Measures of Gender-equal Societies

Given that the main empirical question that we address in this section is the
extent to which girls perform better in traditionally “masculine” subjects in
more gender-equal societies, the analysis that follows is performed only for the
math competency’. For the sake of comparability, we first construct for 2009
similar gender-equality measures to those already used in the relevant literature
(Fortin 2005; Guiso et al., 2008; Farré & Vella 2013) summarizing the gender
role attitudes of countries towards women. The set of countries for which
information is available differs depending on the measure. Higher values in any
of the measures that we describe below indicate a better position of women in
society.

(1) The Gender Gap Index (GGI), or women’s emancipation index, is taken
from the 2009 Global Gender Gap report prepared by the World
Economic Forum and synthesises the position of women in any given
country by taking into account economic opportunities, economic
participation, educational attainment, health and well-being.

(2) The Political Empowerment Index, from the same source, measures
women’s political participation and is based on three components: (i) the
ratio of women to men with seats in parliament; (ii) the ratio of women
to men at ministerial level; (iii) the ratio of the number of years with a
woman as head of state to the years with a man.

" In addition, the high correlation observed between the gender gap in maths and reading across
countries makes it unnecessary to develop the whole analysis for the two subject areas. The
results found for the math competency also apply to reading skills.
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(3) The Average World Value Survey (WVS) Indicator, which is
constructed by averaging the level of disagreement with a series of
statements on the role of women in society, such us “When jobs are
scarce, men should have more right to a job than women”- taken from
all waves of the World Value Survey.

We add another set of measures® which are more related to how men and
women use their time at home and with regard to the decision to participate in
the labour market. Both can be also considered as proxies for the gender culture
of a country and higher values also point to a better position of women in

society.

(4) The Female Labour Force Participation Rate 15 or more (FLFP 15+),
taken from the International Labour Organization (ILO) website,
represents the proportion of the female population aged 15 and older
who were active (either working or searching for a job) in the labour

market in 2009.

(5) The Female Labour Force Participation Rate 35-54 (FLFP 35-54): Like
measure (4) this is taken from the ILO. It is defined as the proportion of
the females aged 35 to 54 years who actively participated in the labour
market in 2009. We use this measure since it represents a particular
cohort of women which roughly coincides with the age range of the
mothers of our PISA students.

(6) The Gender Housework Ratio from the Harmonized Time Use Survey
(2003) which is defined as the ratio of time devoted to housework

(men/women).’

Table 2
Summary statistics of the different measures of gender-equal societies

All Countries

Countries in Guiso et al. (2008)

Average Std Dev Obs. Average Std Dev Obs.
Women'’s emancipation 0.703 0.052 59 0.713 0.058 37
Political Empowerment 0.199 0.142 59 0.239 0.157 37
Avg WVS Indicator 2.715 0.186 32 2.715 0.186 32
FLFP 15+ 0.519 0.095 62 0.527 0.096 40
FLFP 35-54 0.729 0.149 62 0.748 0.141 40
Gender Housework ratio 0.529 0.148 22 0.521 0.163 18

Source: Own elaboration.

8 All indicators range from 0 to 1 except for the Average World Value Survey Indicators which
ranges from 0 to 5. For the sake of comparability with Guiso et al. (2008) we have not
standardized the indicators and use them instead as they do in their paper.

® The Gender Housework Ratio is not available for 2009. However, the persistence over time of
women’s attitudes as homemakers documented in previous studies (See Fortin 2005) justifies its

inclusion for 2003.
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Sample statistics for all measures for both the full set of available countries
and the same set of countries as in Guiso et al., (2008) are reported in Table 2.
There is little difference between the statistics from the two different samples.
The sample with the smaller set of countries, mainly the most developed ones,
has slightly higher averages for the different measures and similar standard
deviations.

The relationship between the various gender equality measures is shown in
Table 3, which gives one by one correlation coefficients for the full set of
available countries in 2009 (no significant differences if the Guiso sample is used
instead). Several interesting features deserve attention. First, all correlations are
positive and significant. Second, the close correlations of the Gender Housework
Ratio with the other measures already used in the relevant literature suggest that
the former can also be used as a proxy for gender equality; moreover, the high
correlation of this measure with FLFP measures suggests that the more
collaborative men are at home the easier it is for women to join the labour
market. Finally, the positive correlation of the Average WVS indicator with the
participation measures is in line with previous studies (Fortin 2005; Farré &
Vella 2012) that find a clear, positive association between gender role attitudes
and FLFP.

Table 3
Correlation between gender-equality measures across countries
GGl Political Avg. FLFP FLFP Housework
Emp. WVS 15+ 35-54 ratio

GGl 1
Political Emp. 0.8729 1
Avg WVS Index 0.7454 0.6879 1
FLFP 15+ 0.7166 0.4977 0.6251 1
FLFP 35-54 0.6885 0.3829 0.4120 0.7736 1
Housework ratio 0.8457 0.7009 0.6993 0.8308 0.8528 1

Source: Own elaboration.

3.2. Gender Equality Measures and Gender Differences in Math Test
Scores

We next analyse the extent to which these measures affect the gender
differences observed in maths scores following two different approaches. First,
we carry out a cross-country analysis where the unit of observation is the
country. Secondly, to avoid any potential underlying unobserved heterogeneity
problem, we estimate the impact of these measures directly in our sample of
2009 PISA students.

Estudios de Economia Aplicada, 2016: 79-108 « Vol. 34-1



90 AINARA GONZALEZ DE SAN ROMAN AND SARA DE LA RICA

A) Cross-country analysis

To assess the correlation between measures of gender equality and the
gender difference in maths scores we run OLS regressions of the dependent
variable - the average gender gap in maths - on each measure of gender equality
plus a constant and the 2009 log GDP per capita™. The baseline estimation
equation for country j reads as follows:

Gap; =a+ M +7logGDP; +u; [1]
M = [GGlI, Pol. Empowerment, Avg WVS Ind, FLFP 15+, FLFP 35-54, Housework Ratio]

where j = 1,..., J, J stands for the total number of countries for which each
component of M is available and u; is the stochastic error term. The left-hand-
side variable is a (J x 1) vector that contains the averages at the country level of
the maths gender gap. Equation [1] is estimated separately for the six measures
included in M. a, f and 7z are the set of coefficients to be estimated. For the

sake of comparability with Guiso et al. (2008) we restrict the sample to the 40
countries also available in 2003™ The estimation results -in particular, the

estimated coefficients 3 and 7- and the number of countries for which each
measure is available are reported in Table 4.

We find a positive and significant correlation between the gender gap in
maths and each of the gender equality measures. In addition, similar results are
observed from the new measures that we have incorporated, i.e. the housework
ratio and FLFP aged 35-54. Hence, in countries where women have a better
relative position (more gender-equal societies such as those of the Nordic
countries) girls become better in maths and thus narrow the gender gap. This
confirms the results found by Guiso et al. (2008) for the 2003 PISA wave. The
magnitude of the coefficients varies considerably across measures in Table 4,
but the scale is different in each case so they are not directly comparable. For
example, our statistical model suggests that if Spain had the same degree of
female participation as Sweden (a top gender-equality country) the mean maths
performance of girls would increase by 5.3 score points, which would eliminate
one third of the Spanish gender gap in maths'. If Spain had the gender

10 1n line with the importance of controlling for income in the cross-country analysis already
pointed out in related studies, we take the 2009 real GDP per capita deflated with Laspeyres
price index from the Penn World Table 7.0.

1 When the cross-country analysis is conducted with the full sample of available countries,
correlations are still positive but lower and in some cases not statistically significant.

12 To compute this counterfactual statistic we use the equation for the FLFP from the estimation
in Table 4 as follows: 5.3 = Estimated coefficient * (FLFP Sweden - FLFP Spain) = 42.32
(0.616-0.491). We could follow the same procedure to compute similar statistics for a
comparison between any two other countries.
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housework ratio or GGI of Sweden the gap would be reduced by 6.09 and 7.02
points respectively.

Table 4
OLS estimation - Dep. Variable: Gender Gap in Maths Test Scores
GGl 90.13%**
(19.54)
Political 24.03***
Empowerment (6.74)
Avg. WVS 17.13*
indicator (7.01)
FLFP 15+ 42.32%
(7.98)
FLFP 35-54 25.24%%*
(5.48)
Housework 33.41%*
ratio (10.71)
Log GDP -9.30%+ 7.91% -5.19% -B.77%* 6,73 -13.36***
p.cap, 2009 (1.84) 1.79) (2.59) (1.53) 1.72) (3.57)
Countries 37 37 32 40 40 18
R? 0.462 0.325 0.189 0.379 0.311 0.279

Note: Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. Each column presents the
coefficients of a separate regression. Country factor weights are used in the estimations.

Source: Own elaboration

B) Analysis at student-level : Pool of countries

The cross-country analysis has clear drawbacks from a statistical point of
view. First, unobserved heterogeneity may drive spurious correlations between
the gender gaps and the gender equality measures presented. Moreover, from 40
observations it is not possible to reach any robust result - they serve mainly as a
motivational device. Therefore, we now take advantage of the nature of the
PISA data by using variables at individual (student) level to try to avoid
spurious correlations between unobservable factors and measures of gender-
equal societies. We estimate the individual maths scores denoted by T for all
students in the PISA 2009 sample on a set of demographic, family and school
variables denoted by X*3, as well as an indicator for Female and interactions
between the gender equality measures, at the country level, and Female. We
also include country fixed effects (7,) and an interaction term between Female

¥ Individual level controls include dummies for any students who are in a grade different from
the modal one in the country, the immigration status of the child, an indicator for nuclear
families (i.e. living with both parents), parental education level (university), parental
occupational status and cultural possessions at home. School level controls include school type
(private), percentage of girls and student-teacher ratio. Adding or removing controls changes
neither the sign nor the significance of the estimated coefficients of interest.
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and the 2009 log GDP per capita to ensure that any improvement in maths
scores is related not just to economic development but to improvements in the
role of women in society. The specification is given by the following equation:

T;; =a+bFemale; +y X; + S Female, *M; + uFemale, *logGDP; +7; +&,  [2]

where i = 1,..., N, N stands for the total number of students and ¢; is the

stochastic error term. The dependent variable is a (N x 1) vector that contains
the math test score for each student i. Equation [2] is estimated separately for
the six measures in M. A positive and significant coefficient for the interaction
term between Female and the corresponding gender equality measure (namely

ﬁ > 0) indicates that the more gender equal the society is, the higher the score

for girls is. Table 5 presents the estimation results for the whole set of countries
in PISA 2009. Estimations are drawn up at the average level and also for the
25" and 75" quantiles to see whether societal gender equality indicators affect
students differently at different points of the score distribution range. Each cell
in the table presents the coefficient for the interaction between Female and the
corresponding gender equality measure from a different estimation.

Table 5

Culture - The impact of Gender-equality measures on Girls’ Scores
Average 25th 75th

Female*GGl 53.45%** 48.45%** 57.38***
(12.72) (13.79) (13.22)

Female*Political empowerment 14.78%** 14.15%* 25.57%*
(5.53) (7.54) (6.21)
Female*Avg WVS indicator -1.16 -8.74 7.07
(4.85) (5.77) (5.77)

Female*FLFP15+ 38.13*** 36.98*** 35.26***
(5.14) (6.54) (6.31)

Female*FLFP 35-54 35.41%** 34.38*** 32.73***
(3.65) (4.60) (4.26)

Female*Housework ratio 32.92%** 27.49%** 37.65%**
(2.94) (3.87) (3.72)

Notes: Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. Individual level
controls, school variables and country fixed effects are included. Iceland is taken as the
country of reference. An interaction term of Female with the log GDP per capita of 2009 is
also included. Students’ weights are used in the estimations. Observations (RZ) range from
174,755 (0.29) to 361,083 (0.45) depending on the measure.

Source: Own elaboration.

At a glance, the first thing that stands out from Table 5 is that most interactions
between Female and the gender equality measures are positive and significant,
at the average and also at the tails of the distribution, except for the Average
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WVS Indicator*. This confirms that girls perform better in maths in more
gender-equal societies. It is also consistent with the positive correlations already
revealed by the cross-country analysis performed previously, which indicates
that those correlations were not just driven by unobserved heterogeneity.
Focussing on the results at the tails of the distribution range we observe that the
impacts of some of the indicators (GGI, Political Empowerment and Gender
Housework Ratio) are stronger for high-achieving females. Given that the gap is
greater precisely at the right tail - as seen in Table 1, this fact helps close the
gap throughout the maths score distribution. By contrast, we find no statistical
differences along the distribution for the reduction of the gap in maths associated
with measures related to the participation of women in the labour market, which
suggests differences in terms of interpretation between these two groups of
indicators.

In summary, the international analysis in this section reveals that in
approximately 70% of the PISA 2009 participating countries girls underperform
boys in maths. The differences are exacerbated to the detriment of girls among
high-achieving students. By constructing several gender equality measures at
country level, we find a positive and significant correlation between those
indicators and the maths gender gap, an effect which is even stronger at the upper
end of the distribution.

4. INTERGENERATIONAL TRANSMISSION OF GENDER
ROLE ATTITUDES

So far we have focussed on the impact of social gender roles on the average
performance of boys and girls in PISA maths scores. However, one could seek
to go much further and see whether those gender roles are transmitted across
generations within the family. The PISA 2009 dataset provides information on
the labour status of the students’ parents. We construct the dummy variable
Mother’s Participation which is set to 1 if the student reports having a mother
who is working or looking for a job and 0 otherwise. In order to test whether the
participating mothers in our sample are representative of female labour force
participation as a whole we take the average of this dummy across countries (for
clarity of exposition we refer to this variable as Mothers’ Participation) for
comparison with the participation measures already constructed. It is very
interesting to note that the correlation of our variable Mothers’ Participation
from the PISA sample with the FLFP 15+ is quite high (0.721), and the

4 Qualitatively similar results obtained with the set of 40 participating countries in 2003 are
available upon request. A comparison of these results with those of Guiso et al. (2008) for the
2003 PISA sample shows that ours are higher except for FLFP 15+, which is somewhat lower
in our estimation.
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correlation between Mothers’ Participation and FLFP 35-54 is even higher and
indeed almost perfect (0.9624).

This goes some way towards confirming that the mothers of the students in
our sample are a fairly representative sample of females in that age cohort®
and, more importantly, it allows us to interpret the dummy Mother participate
as a measure of gender role attitudes within the family context, which is actually
quite consistent with the related literature. Therefore, instead of using country
averages of gender equality measures and interacting them with a Female
indicator, we directly analyse whether individual maths scores are affected by
the labour market status of a student’s mother (participant or not), and whether
this impact differs by gender.

4.1. The Impact of Parental Labour Status on Children’s Scores

We perform this analysis by running OLS regressions of the maths score on
a set of demographic, family and school variables, as before, as well as the
indicators for Female, Mother participate and the interaction between the two.
We do the same with regard to the father’s labour status to learn more about the
transmission of gender roles, so we also include an indicator for the father being
a full-time worker and its interaction with Female®. The baseline equation
estimated reads as follows:

T;; =a+bFemale, + B Mother participate, + 3, Female, * Mother participate; +
+a,Father FullTime; + a, Female, *Father FullTime, +y X; +7; + ¢ [3]

The significance of the coefficients on the interaction terms, f,and «, ,

reflect whether there is any transmission of role attitudes within the family that
differs by gender and the sign indicates its direction, e.g. a positive and significant
coefficient ,Bz indicates that having a mother who actively participates in the
labour market affects daughters’ performance more than sons’, pointing to
intergenerational transmission of gender role attitudes from mothers to daughters.

When equation [3] is estimated for the 63 PISA 2009 participating countries
we find a positive impact of Mother participate on daughters, but the effect is
only marginally significant. However, given that we use the variable Mothers’
Participation as an indicator for social norms, it is reasonable to restrict the

1% Other summary statistics also confirm the similarity of these two variables. The means of
Mothers’ Participation and FLFP 35-54 are 0.713 and 0.729 respectively and the standard
deviation is slightly higher for the former.

18 In this case we use Father working full-time instead of Father participate since most fathers
participate in the labour market (91.50%) and the percentage of fathers who are working full-
time (75.40) is more similar to that of the mothers who participate (70.03%), and so provides a
better indicator of a highly-attached father.
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sample to those countries where female participation in the labour market can
be considered an issue in terms of gender attitudes. In other words, in societies
where female participation is very high, such us the Nordic countries, the
participation of the mother is probably not an adequate indicator of gender roles.
Therefore, we restrict the sample to those countries’” whose FLFP 15+ levels are
below average. Table 6 presents the results for that selected sample of PISA 2009
countries. For clarity of exposition, the sixth row of the table reports the Net effect

on girls’ scores of Mother participate, which is computed asﬂAl + ﬁz . This figure,

ceteris paribus, gives us a quantitative idea of how much girls may improve their
maths score due to having a mother attached to the labour market.

Table 6
Gender Roles - The Impact of Parents’ Labour Status on Children’s Scores
Average 25th 75th

1. Female -29.26*** -29.29%** -29.08***
(1.443) (1.840) (1.788)

2. Mother Participate -0.690 -2.339 0.770
(1.072) (1.392) (1.230)

3. Female* Mother Participate 4.695*** 7.153** 1.906
(1.378) (1.703) (1.621)

4. Father Working Full-Time 10.276*** 8.883*** 10.530%***
(1.105) (1.396) (1.319)

5. Female* Father Full-Time 1.468 2.205 -0.245
(1.477) (1.885) (1.784)

6. Net effect on girls: [2]+[3] 4.005*** 4.814%* 2.675*
(0.984) (1.235) (1.192)

Students 177,099 177,099 177,099

Countries 28 28 28

R’ 0.407 0.230 0.251

Notes: Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1. Individual level controls,
school variables and country fixed effects are included. Israel is taken as the country of
reference. Students’ final weights are used in the estimations.

Source: Own elaboration.

Several interesting features emerge from Table 6. First, the positive and
significant coefficient for the interaction of Female with Mother participate in
the first column reveals that on average daughters’ scores are higher in families
where the mother participates in the labour market™. More specifically, the

7 This sample corresponds to 177,099 students in 28 countries: Albania, Belgium, Bulgaria,
Chile, Czech Republic, Colombia, Croatia, Greece, Hungary, Italy, Jordan, Mexico, Poland,
Rumania, Dubai, Tunisia, Turkey and Serbia & Montenegro, France, Israel, Japan, Korea,
Lithuania, Luxembourg, Panama, Qatar, Slovak Republic and Spain.

8 \ery similar results are found if we include Mother working full-time instead of Mother
participate (full-timers account for 45.40% of the total sample of mothers and 65.61% of all
working mothers).
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reduction in the gap in maths for those girls is around 16 per cent — computing
the ratio between 4.69 and 29.26. Second, the insignificant coefficient of the
indicator for Mother participate (throughout the second row) reflects that boys
have on average the same scores regardless of whether their mothers work in
the labour market. Thus, the net improvement in girls’ scores is quite similar to
the reduction in the gap, which represents exactly the quantitative average effect
of the transmission of role attitudes from mothers to daughters. With regards to
the distributional effects, we find a bigger reduction in the gap for low-
achieving girls of around 24 per cent - ratio between 7.16 and 29.29, which
appears as non-significant for girls at the upper end. One last comment on Table
6 deserves to be highlighted: the fact that the interaction of Female with Father
working full-time is not significantly different from zero. Together with the
positive and significant coefficient for Father working full-time (throughout the
fourth and fifth rows) this reveals that in families where the father works full-
time children perform better but that there is no gender differential in that effect.

4.2. Robustness Checks and Extensions of the Results

We end this section with a brief description of some of the robustness checks
and extensions conducted to ensure that our findings are robust to different
specifications. It could be argued that the results may be driven by the particular
selection of countries or by the specification used in the estimation. As a
robustness check, we re-estimated the whole analysis for different selected
subsamples of countries, in particular for those where Female Participation
levels lie below the 25" and the 10™ quantiles of the FLFP 15+ distribution. In
the first group this restricted our analysis to 15 countries out of the previous 28
whereas in the most restricted group we ended up with just 6 countries: Chile,
Colombia, Italy, Jordan, Tunisia and Turkey. There are 112,714 and 47,098
student observations in the two groups respectively. The results indicate that the
transmission effect is indeed larger when we restrict to those countries with
particularly low FLFP levels. This is an expected result, as mothers’ participation
in these countries may indeed be a stronger indicator of gender roles.

Secondly, two different specifications are estimated for the three different
samples: in the first one we replace the country fixed effects by the FLFP 15+
level of each country, which to some extent summarizes the degree of gender
equality; in the second we introduce the 2009 log GDP per capita and its
interaction with Female. As expected, the net effects of mothers’ participation
on daughters’ scores are higher when the first specification is used, since in this
way we are comparing societies with the same average level of female
participation. In fact, the impact is higher not only for the three selected
subsamples described above but also if the entire sample of 63 countries is used
instead. However, the percentage of variance explained by this model is much
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lower than when our preferred specification - which includes country fixed
effects, is used instead. On the other hand, the effects of the second specification
are smaller although still positive and significant in all cases. Furthermore, in no
case we do find the interaction between Female and Father full-time to be
significant, which reinforces the fact that there is no differential transmission by
gender from the father’s side.

It could also be asked whether the transmission is actually driven by the
parental labour status itself or by other determinants which might be correlated
with it. An obvious candidate would be the parents’ educational attainment. In
order to ensure that our intergenerational transmission results are not driven by
parents’ education but by the mother’s labour market status we run the same
regressions as before for all the samples and for the different specifications but
with the interactions of Mother participate and Father full-time with Female
replaced by those for the education of both parents (University or not). None of
the interactions is significant in any of the estimations. Finally, in order to learn
more about the transmission mechanism we look at whether the impact of
Mother participate on daughters’ and sons’ maths scores differs according to
mothers’ educational attainment. To that end we add to the baseline specification
of Table 6 an interaction between Mother University and Mother participate and
another interaction between Female and the former. A positive and significant
coefficient for this last interaction would suggest that the transmission is driven
by highly-educated mothers. However, we find no differential effect on
transmission due to education, which leads us to conclude that gender roles are
transmitted similarly by all participating mothers, and not only by the most
highly-educated ones.

In summary, we find that gender role attitudes within the family, as measured
by the participation of mothers in the labour market, affect girls’ performances
positively, suggesting some intergenerational transmission of gender identities
or gender roles from mothers to daughters. Furthermore, the effect is found to
be stronger for girls at the lower end of the distribution, with a reduction in the
maths gap relative to boys of around 24 per cent. In addition, the lower the
average female participation level of the country where having a working
mother is a clearly distinguishing feature, the stronger this transmission is.
Furthermore, we find no significant differential effects by gender of having a
father working full-time, indicating that there is no such transmission from
fathers to sons. The results are robust to different specifications and subsamples.

5. CROSS-REGIONAL ANALYSIS WITHIN A SINGLE
COUNTRY: SPAIN
One of the downsides of the international analysis in the previous sections is
the huge variability that exists in the evolutionary history of the different
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populations across countries, with biological differences between them being
one of the factors potentially responsible for these results. To account for this,
Guiso et al. (2008) divide the sample into two groups of countries based on
genetic distance®, and find that results are substantially unchanged for either
groups, which confirms that they are not driven by biological differences across
countries. In this section we validate those results within a more comparable
scenario, in particular by comparing regions within a country. This, in addition
to providing similar historical evolution, focuses on a more homogeneous
institutional framework. We choose Spain as the country of analysis since it is
the only PISA 2009 participating country that provides a broad enough regional
disaggregation. Furthermore, the huge differences in terms of achievement
between students from different Spanish regions highlighted in recent literature
(See Ciccone & Fontes 2009; De la Rica & Gonzalez de San Roman 2012),
together with the large gender gaps for the Spanish average already documented
in this paper provide enough variability for the analysis. Thus, we can
investigate whether girls and boys perform better in more gender-equal regions
in Spain, and determine the extent to which the intergenerational transmission
of gender role attitudes from mothers to daughters is also an issue among
Spanish families once regional variability is accounted for.

5.1. Data Description

The 2009 wave provides disaggregated data for 15 different Spanish regions.
After excluding Ceuta and Melilla we end up with 23,708 students from 839
schools. Most regions have samples of about 1,500 students and 50 schools,
except for the Basque sample? which includes nearly 4,800 students from 180
schools. Sample sizes are 12,068 for boys and 11,640 for girls. Table 7 reports
the average maths and reading test scores as well as the gender gaps for each
region in 2009. For comparability purposes, the OECD and Spanish averages
are also reported, along with the samples of students and schools for which
information is available for each region.

A glance at the table indicates remarkable raw differences in both test scores
across regions, so the poor results obtained by Spain on average cannot be
extrapolated to all regions that participate in the assessment programme. There
are regions whose results are above the OECD and national averages, such as
Castilla-Ledn, Navarra and the Basque Country, while Andalusia, Murcia and

1% This genetic measure is based on the frequency of each allele across DNA polymorphisms
taken from the History and Geography of Human Genes by Cavalli-Sforza et al. (1996)

2 The only PISA requirement for regional disaggregation is that the selection of schools and
students within each school should be random, but it is left up to each region what size sample
they wish to provide. The Basque sample was also the biggest out of the five regions that
participated in the 2003 PISA wave.
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the Islands are clearly below the national average and a long way from the
OECD average. With respect to the gender gap in achievement, on average
girls’ maths scores are 19.32 lower than those of boys (3.72% less than the
mean average score for boys) but girls score 28.66 more in reading (6.07%
higher than the mean average score for boys). Although boys outperform girls
in maths in all regions while girls score relatively better in reading, the width of
the gap differs significantly. Interestingly, the fact that the highest maths gender
gaps are those of Andalusia and the Islands (the worst-performing Spanish
regions) seems to suggest a negative relationship between gender inequality in
test scores and average performance that was not so clear in the international
analysis in Section 3. Finally, the correlation between the average gender gaps
in maths and reading across regions is lower than that across countries at an
average of 0.503.

Table 7
Math and Reading Test Scores and Gender Gaps across Spanish Regions
Mean Test Score Gender Gap
Students Schools Maths Reading Maths Reading
Castilla-Le6n 1.515 51 515.13 503.41 -15.42 31.89
Navarra 1.504 49 510.98 497.15 -12.94 34.9
Basque Country 4,768 177 509.17 494.19 -9.13 35.13
Aragén 1,514 52 505.03 494.38 -19.17 32.76
La Rioja 1,288 46 502.73 497.89 -16.94 36.4
OECD average 499.70 489.81 -15.22 32.79
Madrid 1,453 51 496.43 504.10 -12.65 35.37
Cantabria 1,516 51 495.48 488.12 -15.88 35.98
Catalonia 1,381 50 494.89 497.29 -22.53 26.51
Asturias 1,536 54 493.95 490.21 -12.95 28.51
Galicia 1,585 54 488.38 484.52 -11.8 35.43
Spain average 23,708 839 483.99 483.30 -19.35 28.66
Murcia 1,321 51 479.03 480.49 -16.62 17.11
Balearics 1,463 52 464.15 458.20 -21.83 33.07
Andalusia 1,416 51 462.73 460.53 2712 19.85
Canaries 1,448 50 433.95 448.13 -15.86 23.77

Note: Regions are ranked by their mean maths score. Students’ final weights are used.
Source: Own elaboration.

Table 8 looks at the gender gaps at the tails of the distribution range and
shows that the gender gap in maths is slightly wider (in absolute terms) for the
top percentiles, while the reading gender gap is sharply decreasing over the test
score distribution. This is consistent with the international pattern observed in
Table 1. Nevertheless, the variability over the maths gender gap distribution
range is lower for the case of Spain. This can be easily checked by computing
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the difference between the 90" and 10" percentiles in both cases. For Spain, the
figure is -7.33 while for the international case it is almost double at -14.25.

Table 8
The Spanish Maths & Reading Gender Gaps over the Distribution Range
Mean Std Dev 5th 10th 25th 75th 90th 95th

Maths Score

Boys 493.54 90.37  339.47 37218 433.72 55835 608.12 635.91
Girls 474.16 88.98  320.77 35583 4158 53584 584.44  613.58
Gender Gap -19.32 -18.7 -16.35  -17.92 -2251 -23.68  -22.33
Reading Score

Boys 467.13 88.81  310.54 34894 40826 529.39 5783  604.27
Girls 495.82 83.47 348.8  384.47 44421 55312 597.21  621.44
Gender Gap 28.66 38.26 35.53 3595 2373 1891 17.17

Source: Own elaboration.

5.2. Regional Gender-Equality Measures and Gender Differences in Maths
Scores

Given the important issue under analysis from now we focus on the maths
gender gap, as we did in the international case. We construct several regional
measures related to gender roles and social norms to explain the gender gap in
maths scores across Spanish regions. As in previous sections, we relate gender
gaps in test performance across regions in Spain to regional socio-economic
characteristics. We classify regions according to five measures of gender
equality in line with those used in the international analysis. Except for the
women’s emancipation index, which is not available at regional level, most of
the indicators used here are similar to those in the previous section.

(1) Female political participation in regional parliaments from INE 2009:
similar to the political empowerment index in the international analysis.

(2) The Avg ESS index: we construct a regional index of cultural attitudes
towards women based on the average level of disagreement with the
following statement: “When jobs are scarce, men should have more right
to a job than women” across regions. This is taken from the 2008
European Social Survey?.

(3) Regional female labour force participation 15+: taken from the Spanish
National Institute of Statistics (INE) for 20009.

(4) Regional female labour force participation 25-54: from the same source.

2 This indicator is similar to the Average World Value Survey Indicator in the previous section,
except that it includes the answers to only one of the questions included in its international
counterpart (the remaining questions are not available at Spanish regional level).

Estudios de Economia Aplicada, 2016: 79-108 ¢ Vol. 34-1



GENDER GAPS IN PISA TEST SCORES:... 101

(5) Regional gender ratio (Men/Women) for time spent on housework: taken
from the latest available wave of the Time Use Survey for Spain (2009).

Table 9 shows that the one-by-one correlations between these measures are
generally lower across regions than across countries - See Table 3 for comparison.
In particular, there seems to be a high correlation between the Gender
Housework Ratio and Female Labour Force Participation (for all women and
for the cohort of 25-54). The rest of the correlations are clearly weaker. A look
at the sample statistics for the Spanish regional measures reveals that those
which show lower correlations are associated with standard deviations above
0.20 and hence much higher than any of the corresponding deviations shown in
the sample statistics for the international case - See Table 2. On the other hand,
the deviations of the Gender Housework ratio and the Female Labour Force
Participation measures are much more similar at around 0.05.

Table 9
Correlation between regional gender equality measures in Spain
Political Avg. FLFP FLFP Housework
Emp. ESS 15+ 25-54 ratio
Political Empowerment 1
Avg ESS Indicator 0.1509 1
FLFP 15+ 0.0468 0.1779 1
FLFP 25-54 0.2241 0.3449 0.6518 1
Housework ratio 0.3231 0.4098 0.4132 0.5403 1

Source: Own elaboration.

Given that we have only 14 regions, which makes cross-regional analysis
highly imprecise, for the estimation exercise we carry out the analysis directly
at student level, pooling the sample for all Spanish regions. We follow the same
approach as before, estimating the student maths score for a set of individual,
family and school variables, together with an indicator of Female and interactions
between Female and each of the average regional measures of gender equality -
equivalent to equation [2] in Section 3. The interaction of the gender dummy
with the 2009 log GDP per capita and regional fixed effects are also included.
The results are reported in Table 10.

In summary, the Avg ESS index and the Gender Housework Ratio are the
main gender equality measures for improving girls’ maths scores in Spain. In
contrast with the analysis across countries the rest of the interactions here are
not statistically significant. Therefore, more gender-equal regions - represented
by an increase in the Avg ESS index or an increase in the time that men devote
to housework relative to women - are associated with an improvement in maths
among girls, thus reducing the negative gap. However, the significance of the
coefficient for the interaction term of Female with the Gender Housework Ratio
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disappears in the top quantile of the distribution range. The results here imply
that the evidence is weaker across Spanish regions than across countries. This
could be explained simply by the lower variability of equality measures at
Spanish regional level.

Table 10
The Impact of Regional Gender-equality Measures on Girls’ Scores
Average 25th 75th
Female* Political empowerment -14.01 -32.40 -11.89
(36.07) (51.60) (43.85)
Female* Avg ESS indicator 21.57%* 21.61%* 22.73%*
(5.44) (7.65) (8.11)
Female* FLFP15+ 4.55 -32.61 -23.81
(37.28) (54.55) (48.08)
Female* FLFP 35-54 66.93* 36.17 47.88
(39.53) (57.40) (49.45)
Female* Housework ratio 61.98** 72.24* 14.27
(31.46) (41.49) (43.59)

Notes: Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1. Individual
level controls, school variables and regional fixed effects included. Castilla-Ledn is
taken as the region of reference. Students’ final weights are used in the
estimations. Observations: 19,695.

Source: Own elaboration.

5.3. The Intergenerational Transmission of Gender Roles

Next, instead of using regional averages of gender equality measures and
interacting them with a gender indicator, we analyse whether individual test
scores for Spanish students are affected by mothers’ labour market status (as
participants or not) and whether this impact differs by gender®*. To that end we
run OLS regressions of the maths test score on a set of demographic, family and
school variables and regional fixed effects as well as indicators for Female,
Mother Participate and interactions between the two. We also include, as before,
Father full-time and an interaction with Female, to see whether there is any
intergenerational transmission from the side of the father in Spain. This
corresponds to equation [3] in Section 3. Table 11 reports the results.

22 The correlation between Mothers’ Participation and FLFP 25-54 across Spanish regions is
0.8591, which is lower than the cross-country correlation (which is 0.96) but also ensures that
the mothers in the Spanish sample are representative of the population of women in that age
cohort, and that the indicator can be used as a proxy for gender role attitudes. The reason why
the correlation is lower now is that data restrictions led us to include younger women, from 25
to 35, an age interval which cannot include the mothers of our students.
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Table 11

The Impact of Parental Labour Status on Children’s Scores in Spain
Average 25th 75th

Female -42.54%** -47 .44xxx -43.18***
(4.05) (4.75) (4.93)
Mother Participate 1.54 -1.07 3.34
(2.51) (2.92) (2.98)
Female*Mother Participate 8.37** 10.06*** 7.95%*
(3.49) (4.13) (3.92)
Father Working Full-Time 0.69 -3.36 2.54
(2.62) (3.01) (3.15)
Female*Father Full-Time 4.94 5.32 3.78
(3.68) (4.26) (4.33)

Net effect on girls 9.91%** 8.99*** 11.29%*
(2.46) (3.12) (2.89)
R? 0.402 0.237 0.226

Notes: Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1. Individual level
controls, school variables and regional fixed effects are included. Castilla-Ledn is taken as
the region of reference. Students’ final weights are used in the estimations. Observations:
19,695.

Source: Own elaboration.

Various aspects must be highlighted. First, a positive and significant
coefficient for the interaction of Female with Mother participate is found both
at the average and in the different quantiles of the distribution range. More
importantly, those coefficients are much higher than the corresponding ones in the
international estimation in all cases - See Table 6 for comparison. This suggests
that the intergenerational transmission of gender role attitudes from mothers to
daughters is stronger within Spanish families. However, given that the raw gap
in maths is higher in Spain the reduction of the gap is very similar - it goes from
20 to 23 per cent depending on the estimation. Second, the coefficient of
Mother participate which reflects the impact of this variable on boys (given that
the interaction with Female is already included) is not significant, reflecting that
boys’ scores are not affected by their mothers’ labour status in Spain. As found
in the previous section, the fact that the interaction of Father full-time with
Female is not significant indicates that there is no specific transmission from
fathers to daughters. Finally, the quantile estimations reveal no significant
differences in the impact of gender role attitudes throughout the score distribution
for the Spanish case.

Next we look further into the transmission mechanism, as before, and
examine whether there is a differential effect of Mother participate on girls’
performances depending on the educational attainment of their mothers. An
indicator is included for university/non-university education of the mother as
well as her participation status. In contrast with the results in the previous
section, the transmission of gender role attitudes in Spain is driven by highly-
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educated mothers, since those girls whose mothers participate in the labour
market and in addition have a university education perform significantly better
in maths with respect to boys - in particular, 8.41 score points better, which
amounts to a 23 per cent reduction of the gap.

6. CONCLUSIONS

For over a decade, researchers have paid attention to gender differentials at
early stages of life (Goldin 1994; Hausmann et al., 2008) as potential indicators
of gender inequalities later in life, more specifically, in the labour market. Two
examples of these early stage gender inequalities are (i) the underperformance
of girls with respect to boys in maths competencies in PISA tests, which
students take when they are about 15 years old; and (ii) the under-representation
of women in technical careers such as engineering and maths. Both facts have
been commonly observed in most industrialised countries, and indeed are likely
to be correlated. Furthermore, these gender differences clearly affect subsequent
professional careers and may help explain the gender differentials observed in
the labour market in terms of wages, promotion, job stability and status.

Some argue that nature is the main determinant of these early gender
differentials. However, another line of research -the social stratification hypothesis-
argues that gender norms may be behind them. In this paper we follow the latter
line of research and address the extent to which girls’ maths performance
improves in more gender equal societies, countries or regions within a country.
The transmission of gender role attitudes across generations has also been the
focus of a great deal of recent research on labour market outcomes. Having a
working mother has been found to influence not only children’s behaviour but
also the gender role attitudes of adolescents strongly. However the role of
culture and its implications for economic behaviour across generations is
relatively unexplored in empirical studies on scholastic achievement. Our paper
seeks to help fill this gap.

We make use of the 2009 PISA survey, which provides information on the
performance of male and female students from 63 different OECD and partner
countries. With this dataset, we provide empirical support for the social gender
stratification hypothesis at international level and extend the analysis to relate
social norms to gender differences in maths scores across regions within the
same country, which constitutes a more homogeneous institutional setting. We
make use of regional variation in Spain since it is the only country in PISA
2009 where regional disaggregation enables analysis across regions to be
conducted. Furthermore, we investigate whether gender role attitudes within the
family are transmitted from generation to generation, and measure the
implications of such cultural transmission in terms of children’s scholastic
achievement.
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As a descriptive device, we find that in most PISA 2009 participating
countries and in all Spanish regions there is a significant gender gap in both
maths and reading competencies. In particular, girls perform worse than boys in
maths and better in reading. These gaps are exacerbated in detriment of girls
among high-achieving students. The estimation exercises focus on the maths
gender gap given the nature of the questions under analysis and the high
correlation observed between the two gaps.

In order to test the gender stratification hypothesis we construct several
gender equality measures at both country and regional levels, some of which
have been already used in the relevant literature, which help us to validate new
measures that we introduce. We find a positive and significant correlation
between those indicators and the maths gender gap, suggesting that in more
gender-equal societies - be they countries or regions within a country - girls
reduce the gap in maths. This relationship is more apparent across countries
than across regions in Spain.

Secondly, gender role attitudes within the family, as measured by the
participation or not of mothers in the labour market, is found to affect girls’
maths scores positively, suggesting some intergenerational transmission of
gender identities from mothers to daughters, an effect that is bigger for girls at
the lower end of the test score distribution range. This effect is stronger in
countries with low female labour force participation (below average), and hence
in societies where such mothers “make a difference” in terms of gender role
attitudes relative to their counterparts. Interestingly, such transmission is found
to be even stronger when we restrict the analysis to Spain, which belongs to the
group of low-participating countries. In Spain it is mainly driven by the most
highly-educated participating mothers. However, we find no significant
differential effects by gender from having a father working full-time in the
pooling of countries or in Spain, indicating that there is no such differential
transmission from the father’s side.

One possible interpretation of the transmission from the mother that has
gained popularity over the last ten years (Bertrand, 2010) and which is highly
consistent with our results lies on the idea that agents’ decisions are driven by a
gender identity that implies strong behavioural prescriptions indicating what it
is appropriate for men and for women to do. Thus, those mothers who participate
in the labour market are somehow breaking away from the traditional view of
men working in the labour force and women staying at home - with much more
intensity in societies where participating is not so common for women. Then,
with this behaviour mothers transmit to their daughters this break with
traditional gender roles, which makes the daughters feel that they can also
compete in those subjects a priori better suited to boys. This ultimately leads to
girls developing better maths skills and hence reducing the gap with boys in
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maths. Another possible interpretation concerns differences in effort at school
between girls whose mothers have different levels of participation in the labour
market, but unfortunately we cannot test this hypothesis due to the lack of
suitable information about effort and given the potential endogeneity problem
associated with the unobservables of both mothers and daughters.

BIBLIOGRAPHY REFERENCES

BASU A. (2002). “Why Does Education Lead to Low Fertility? A Critical Review of Some
of the Possibilities”. World Development, 30, 1779-1790.

BAKER, D. P. & JONES, D. P. (1993). “Creating gender equality: Cross national gender
stratification and mathematical performance”. Sociology of Education, (66) 91-103.
BERTRAND, M. (2010). “New Perspectives on Gender”. Chapter 17 Handbook of Labor

Economics, Volume 4b.

BRATTI, M., CHECCHI, D. & FILIPPIN, A. (2007). “Geographical differences in Italian
students’ mathematical competencies: evidence from PISA 2003". Giornale degli
Economisti e Annali di Economia (66) 3: 299-333.

BURT, K.B, & SCOTT, J. (2002). “Parent and Adolescent Gender Role Attitudes in
1990s in Great Britain”. Sex Roles, 46, 239-45.

CECCI, S. and W. WILLIAMS (2007). “Why Aren’t More Women in Science?”. American
Psychological Association, Washington, US.

CICCONE, A. & GARCIA-FONTES, W. (2009). “The quality of the Catalan and Spanish
education systems: A perspective from PISA”. IESE Research Papers D/810, IESE
Business School.

DE LA RICA, S. & GLEZ DE SAN ROMAN, A. (2012). “Determinantes de las diferencias
regionales en el rendimiento académico en Espafa: PISA 2009". In Villar Notario, A.
(Coord.): Educacion y Desarrollo PISA 2009 y el sistema educativo espafiol. Chapter
8. Madrid: Fundacion BBVA.

DOEPKE, M. & TERTILT, M. (2009). “Women’s liberation: What's in it for men?".
Quarterly Journal of Economics, 124, 1541-91.

DOLLAR, D. & GATTI, R. (1999). “Gender Inequality, Income and Growth: Are Good
Times Good for Women?”. Policy Research Report on Gender and Development
Working Paper Series No. 1, World Bank, Washington.

FARRE, L. and F. VELLA (2013). “The intergenerational transmission of gender role
attitudes and its implications for female labor force participation”. Economica, 80,
219-247.

FERNANDEZ, R. FLOGI, A. & C.OLIVETTI (2004). “Mothers and Sons: Preference
Formation and Female Labor Force Dynamics”. Quarterly Journal of Economics, 119,
1249-99.

FORTIN, N. (2005). “Gender Role Attitudes and the Labour-Market outcomes of Women
across OECD countries”. Oxford Review of Economic Policy, vol. 21 n° 3.

FRYER, R. & LEVITT, S. (2009). “An Empirical Analysis of the Gender Gap in
Mathematics.” American Economic Journal: Applied Economics.

Estudios de Economia Aplicada, 2016: 79-108 ¢ Vol. 34-1



GENDER GAPS IN PISA TEST SCORES:... 107

FUCHS, T. & WOESSMANN, L. (2007). “What Accounts for International Differences in
Student Performance? A Re-Examination Using PISA Data”. Empirical Economics,
No. 32 (2), pp. 433-464.

GALLAGER, AM. & J.C. KAUFMAN. (2005). “Gender differences in mathematics: An
integrative psychological approach”. NY: Cambridge University Press, pp.316-332.
GOLDIN, C. (1994). “The U-Shaped Female Labor Force Function in Economic
Development and Economic History.” In T. P. Schultz, (ed.): Investment in Women's
Human Capital and Economic Development. Chicago, IL. University of Chicago

Press, pp. 61-90.

GUISO, L., MONTE, F., SAPIENZA, P. & ZINGALES, L. (2008). “Culture, Gender and
Math”. Science, 320(5880): 1164-1165.

HAUSMANN, R., TYSON, L. & ZAHIDI, S. (2008). “The Global Gender Gap Report
2009". Geneva, Switzerland: World Economic Forum.

KLASSEN, S. (2002). “Low Schooling for Girls, Slower Growth for All? Cross Country
Evidence on the Effect of Gender Inequality in Education on Economic
Development”. World Bank Economic Review, 16, 345-373.

KUCIAN, K., T. LOENNEKER, T. DIETRICH, E. MARTIN & M. VON ASTER. (2005).
“Gender differences in brain activation patterns during mental rotation and number
related cognitive tasks”. Psychology Science, Vol. 47, pp. 112-131.

LAWTON, C.A. & HATCHER, D.W. (2005). “Gender differences in integration of images
in visuospatial memory”. Sex Roles, 53 (9-10), pp. 717-725.

PERI, G. & M. ANNELI (2012). “Non-Academic Skills, Choice of Partner and
Peer/Teacher effects as determinant of the Gender Gap in the choice of College
Major”. In  Boeri, T. (ed.): Gender Gap in the Labor Market among Highly Educated:
The role of Discrimination, Family and College Major, Forthcoming, 2013.

RIEGLE-CRUMB, C. (2005). “The cross-national context of the gender gap in math and
science”. In L. Hedges & B. Schneider (Eds.). The social organization of schooling
pp. 227-243.

SINGER, J. M. & J. E. STAKE (1986). “Mathematics and self-esteem: Implications for
women’s career choice”. Psychology of Women Quarterly 10:339-352.

SPELKE, E.S. (2005). “Sex differences in intrinsic aptitude for mathematics and
science? A critical review”. American Psychologist 60(9), 950-958.

SCHULTZ, T.P. (2002). “Why Governments Should Invest More to Educate Girls”. World
Development, 30, 207-225.

Estudios de Economia Aplicada, 2016: 79-108 « Vol. 34-1






EsTuDIOS DE ECONOMIA APLICADA VoL. 34-1 2016 PAGs. 109-132

The Gender Pay Gap in Italy: Some Evidence
on the Role of Decentralized Collective
Bargaining ~

CHIARA GNESI ?, STEFANO DE SANTIS , STEFANIA CARDINALESCHI ?

& Jtalian National Institute of Statistics, Via Cesare Balbo 16, 00184 Roma, Italy. E-mail:
gnesi@istat.it, sdesantis@istat.it, cardinal @istat.it

ABSTRACT

This paper aims to contribute to the existing literature on Gender Pay Gap (GPG), by using data collected by ISTAT
with the Structural Earnings Survey (SES) for 2002, 2006 and 2010. The analysis focuses on the source of this wage
gap in 2010, pointing out the role of bonuses related to performance in shaping gender gap in earnings. The analysis
is carried out in three steps. After having assessed the existence of GPG in the Italian labour market with a descriptive
analysis, the contribution of individual characteristics and institutional features (including decentralized collective
bargaining at enterprise level) are pointed out over time. The analysis proceeds by isolating the subset of employees
receiving performance pay (PP) in order to assess the role of PP in the gender gap in earnings. The analysis ends by
pointing out the contribution of individual, job and firm characteristics to the probability of receiving PP. Can
decentralized collective bargaining be considered as an element to promote an equal distribution of wages? Is PP the
component of wage that gives the highest return on human capital?

Keywords: Gender Pay Gap, Bargaining, Bonuses, Regression, Probit.

La brecha salarial de género en Italia: Algunas evidencias sobre el
papel de la negociacion colectiva descentralizada

RESUMEN

Este trabajo trata de contribuir a la literatura existente sobre la brecha salarial de género mediante el uso de los datos
recogidos por el ISTAT con la Encuesta de Ingresos Estructural (SES) por los afios 2002, 2006 y 2010. En la primera
parte, se evalla la existencia de GPG en el mercado de trabajo italiano con un andlisis descriptivo a lo largo de los
afios 2002-201 subrayando el papel desarrollado tanto por las caracteristicas individuales como por las caracteristicas
institucionales del mercado laboral y de I economia (incluyendo la negociacién colectiva descentralizada a nivel de
empresa). En la segunda el analisis evaluando el papel del PPD en la diferencia salarial de género. El trabajo se
concluye destacando la influencia en la probabilidad de recibir PPD relacionada con las caracteristicas individuales,
profesionales y de las empresas. ¢La negociacion colectiva descentralizada, puede ser considerada un elemento para
promover una distribucion equitativa de los salarios?. (Es el PPD el componente del salario que le da mas alto
rendimiento al capital humano?.
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1. INTRODUCTION

This paper aims to contribute to the existing literature on Gender Pay Gap
(GPG), by assessing the GPG and testing its relationship with individual, job
and firm characteristics in Italy during the period 2002-2010. The analysis also
focuses on the source of wage gap, highlighting the effect onto the wage gap
due to the variable part of salary related to performance bonuses.

The starting point is that the individual characteristics do not allow for an
explanation of the whole GPG, as Human Capital approaches assert. In fact, the
labour market is strongly characterized by a remarkable segregation of women,
that is the first responsible for the gap in wages. As traditional decompositions
of wages (i.e. the Oxaaca-Blinder and Juhn-Murphy-Pierce decompositions)
show, GPG is not explained by differences in characteristics between men and
women but it mostly arises from different returns to these characteristics,
evidently related to gender discrimination. Women suffer from vertical and
horizontal segregations as most of them are employed in low-paid sectors with
short-term and part-time contracts and, at the same time, they are penalized by a
glass ceiling that prevents them from reaching top positions. In this context,
institutional factors, such as the nature of industrial relations, welfare state and
wage formation system, can make a real difference in addressing the GPG.

Collective bargaining in ltaly is essentially a voluntary system although
there are some basic guarantees on trade union rights and pay in the national
Constitution. The present bargaining system was introduced by the Agreement
of 23 July 1993, which radically reformed the system of collective bargaining®.
It restructured the links between industry and company level bargaining, and
drew up new bargaining timetables. The 1993 agreement also laid the basis for a
new system of workplace representation and finally ended the system of pay
indexation - linking pay to prices - named the “scala mobile”. It divides the
collective bargaining system into two different levels:

¢ anational level (projected to recuperate inflation);

e a decentralized level (to distribute earnings from productivity or

profitability).

National level negotiations are intended to guarantee that pay keeps pace
with prices and increases along with expected inflation; in addition, this
negotiation level deals with a range of non-pay issues (such as working time,
information rights and work organization). National level negotiation, in spite
of being voluntary, covers over 95% of all workers, at average.

! For more details please visit the following link: http:/www.eurofound.europa.eu/efemiredictionary/
agreement-0f-23-july-1993.
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Decentralized level negotiations occurred at company level as well as on a
district or regional basis, although this has occurred to a limited extent
(particularly in construction, tourism, crafts and agriculture sectors). This level
should provide a mechanism for the employees to take account of particular
company level developments, such as improved productivity on the one hand or
the risk of job losses on the other. In addition, company level negotiations also
deal with changes introduced by the company, such as new working methods.
Decentralized bargaining, however, covers less than half of all workers.

The largest proportion of the variable pay received by Italian workers
pertains to this second level of bargaining.

In 2009 some important agreements were introduced in the bargaining
system, recognizing a new centrality to the decentralized collective agreement.
While these were agreed by the CISL and UIL confederations, they were not
endorsed by CGIL, the largest of the three confederations?.

The most important changes introduced, compared with the system
established by the 1993 Agreement, are:

o industry agreements run for three years, covering both pay and conditions
issues, rather than the two years for pay and four years for conditions, as
set out in the 1993 framework;

e pay increase in industry agreements are no longer linked to the forecast
inflation rate but to the forecast European consumer price index for Italy -
excluding energy consumption. Any differences between the forecast and
actual inflation should be made up for within the three-year period of the
agreement. Productivity improvements are now only to be taken account
of in company level bargaining, which the government is encouraging
through tax incentives. Where there is no company-level bargaining,
employees should receive extra payments through a wage guarantee
element (“elemento di garanzia retributive, EGR”), to be agreed jointly by
the two sides, and paid at the end of the three year period.

¢ the negotiating timetable has been changed: the unions must submit their
claim six months before the end of the agreement, and the employers must
respond within 20 days; strikes are prohibited during the last six months
of an agreement and in the month after it runs out.

Considering the increasing importance that the normative has given to the
decentralized collective bargaining in Italy starting from 1993, it is of particular
interest to assess its role in shaping wage differences over time.

The main hypothesis is that decentralized collective bargaining is adopted by

2 CISL stands for the Italian Confederation of Trade Unions, UIL for the Italian Labour Union
and CGIL for the Italian General Confederation of Labour
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enterprises that need to reorganize the productivity of their factors, for instance
under a bigger competitive pressure (especially for the need of making labour
factor more flexible). As a consequence of improved flexibility and according to
neoclassic theory, these enterprises will rewards the labour factor according
with its productivity (we are implicit assuming levels of education and working
experience as proxy of productivity). Assuming this hypothesis, decentralized
collective bargaining should return on human capital equally and then
contribute to the reduction of the GPG. The final aim of this work is to test what
GPG theories fits better to the Italian case, pointing out the role of Performance
Pay (PP) in returning human capital in a more equal way.

The analysis is carried out in three steps. After having assessed GPG in the
Italian labour market over time with an explanatory analysis, the overall GPG is
estimated, as well as the contribution of individual, job and firm characteristics.
The analysis proceeds by isolating the subset of employees receiving bonuses
related to performance in order to assess the role of PP in gender gap in
earnings. It ends by modeling the probability of perceiving PP.

Can decentralized collective bargaining be considered as an element to
promote an equal distribution of wages? Is the PP the component of salary that
gives the highest return on human capital? These are the questions to which this
work tries to give an answer.

2. LITERATURE ON GENDER PAY GAP: THE HUMAN
CAPITAL AND THE INSTITUTIONAL APPROACHES

Economic literature on GPG is ample and identifies a number of personal,
institutional and structural influences that determine the gap between male and
female earnings. Female participation to the labour market, occupational
segregation, education, structure of wages, etc. are often identified as key drivers
of GPG, as well as some unobservable variables that derive from bare
discrimination.

The large debate can be summarized in two main approaches. Early
approaches on the GPG used a Human Capital model. They argue that the
earnings gap between men and women arises from the different investments
(monetary, educational, daily engagement at work place) that differentiate the
sexes. Following these approaches, the propensity of individuals to invest in
formal and on-the job education depends on the expected return they will
receive as a consequence of their investment. As women working life is
characterized by a high number of breaks (women work fewer weeks per year
and hours per week than men), women face many barriers to their advancement
at higher levels of the job hierarchy, and the return of education tends to have a
lower profit margin (Becker, 1971). Anticipating shorter and more discontinuous
working lives, women have less incentive to invest in their own human capital,
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and their resulting smaller human capital investments will lower their earnings
in relation to those of men: the difference in earnings is the result of the different
investments (Blau and Kahn, 2008).

The difference in earnings is increased on the side of employers who,
predicting this tendency, foster the effects on the labour market. In fact,
anticipating a lower return of the training on the job for women, they prefer to
employ male labour force (Blau and Kahn, 2000). As a consequence, a
substantial discrimination in the labour market is produced by both labour
demand and supply. This implies that women are often overrepresented in low-
qualified and part-time jobs, that tend to be relatively low-paying compared to
predominantly male professional occupations and with less career opportunities
(De Santis et al., 2014a, 2014b).

Following on from the Human Capital approach, the gender pay gap is
analyzed through some econometric models, in which wage is explained using a
set of individual observable characteristics (e.g. education, age, qualification,
tenure) as regressors and a dummy variable for gender. As a further development
of this approach, the GPG has been statistically decomposed into two
components: one due to gender differences in measured characteristics, and the
other unobservable factors, such as discrimination. Such empirical studies
provide evidence that most of the difference between male and female wages
derive from unobservable factors, often related to labor market discrimination
(Gnesi et al., 2014).

Huge differences in both career opportunities and salaries among men and
women have led to an occupational segregation of the sexes, as women are
concentrated in lower paid occupation than men. This segregation can be either
horizontal or vertical. The first phenomenon refers to the fact that females are
employed in different and predominantly lower-paid occupations than males. In
fact, female occupations are often referred to as the “five c’s”: cleaning,
catering, caring, cashiering and clerical work. For these female occupations,
wages tend to be lower as a result of over-supply of female labour force, being
characterized by part-time jobs and labour market discrimination (Blau and
Kahn, 2000).

Vertical segregation refers to the fact that males occupy higher-paid and
skilled positions within the same occupation. This situation is closely related to
the glass ceiling, an invisible barrier made of social conventions and norms, that
makes advancement more demanding and difficult for women. As a consequence,
there is a lack of women in senior and executive positions across all sectors of the
workforce. As a result, the gender pay gap increases constantly and culminates
for women in the middle of their career, prevented in advancing by a sticky
floor.
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Many other approaches follow the Institutional model that focuses on the
differences between men and women that arise from institutional factors:
individual characteristics play a very small role, because the GPG is mostly
influenced by social norms, structural and institutional features of the labour
market. Considering that sectors in which men and women are employed are
characterized by a very different wage structure, changes of the wage structure
impact women differently than men, producing better results in GPG than
gender specific characteristics (Plantenga and Remery, 2006). Also the increase
of the minimum wage can have a positive effect on GPG, as women are more
represented in low-paid occupations (Blau and Kahn, 2000).

Following the institutional approaches, the nature of industrial relations,
welfare state, wage formation system but also social norms, gender stereotyping
and valuation of women’s work, can play an important role in reinforcing and
maintaining gender disparities in wages. In this sense, GPG between countries
is due to structural differences in labour markets such as union density and
patterns of wage bargaining rather than differences in the characteristics of
females in the workplace.

One of the key elements that determine the wage structure is the nature of
industrial relations that can have a significant impact on GPG. Some research
find a positive correlation between trade union membership and lower GPG for
unionized employees than non-unionized employees (ITUC, 2008); unionized
economies and firms tend to have a lower overall wage dispersion that leads to a
smaller GPG (Blau and Kahn, 2000). With specific reference to pay setting
institutions, there is still not an agreement on the effect of different models of
bargaining (centralized or decentralized). Most of the literature shows that
“decentralized and individualized system should in this respect be assessed as a
rather worrying development. As wages are increasingly set at local or company
level, inter-firm and inter-industry wage differences may increase, thereby
potentially increasing the gender pay gap” (Plantenga and Remery, 2006). Despite
that, some empirical studies evidence that in recent years the decentralization of
wage determination systems in Australia and Great Britain has produced a
positive effect on GPG (Daly et al., 2006).

Also the contribution of performance-based pay system to the GPG is still
controversial. Performance bonuses seem to be related to individual
characteristics, such us productivity and merit, and thus the return of individual
characteristics tend to be greater for the receivers of bonuses than for those who
do not (de la Rica et al., 2010). In this way, PP increases the return of individual
characteristics, mitigating the effect of wage structure that is more likely to
return job and firm characteristics (Zizza, 2013). There are two opposite
approaches on the contribution of PP to the GPG. Accordingly to one approach,
the PP contributes to the decrease of GPG by returning equally skilled females

Estudios de Economia Aplicada, 2016: 109-132 ¢ Vol. 34-1



THE GENDER PAY GAP IN ITALY: SOME EVIDENCE ON THE ROLE ... 115

and males as the PP is related to productivity and merit more than other wage
components. A second approach sees the bonuses received by females lower
than those of males due to the female commitment to work being mostly
reduced by family care-giving (Plantenga and Remery, 2006). Also the structure
of female occupation decreases their possibility to receive any additional wages
being mostly employed in small enterprises belonging to less competitive
sectors (Ricci, 2010). According to the second approach, PP can contribute to
increase wage differentials.

Recent studies have shown that in some countries, such as Spain (de la Rica
et al.,, 2010) and United States (Munoz-Bullon, 2010; Lemieux and Parent,
2009), most of the overall GPG derives from the gap in the variable part of
wage (such as annual bonuses and allowances not paid at each pay period). The
PP increases wage inequality as women are less likely to receive additional
remuneration due to a lower job mobility and a presence in industries and firms
in which a clear glass ceiling effect operates (de la Rica et al., 2010).

A recent research shows that for Italy results differ. Selecting the sample of
employers receiving bonuses linked to productivity, in 2002 the GPG amounts
to 13% compared to the 18% among those not receiving them (Zizza, 2013).

Although there is an open debate on the nature and the sources of GPG, it is
now considered as the most important indicator of equal pay in the labour
market. In fact, the GPG belongs to the set of the European sustainable
development indicators, which are used for assessing the progress made towards
the renewed Lisbon Strategy, the European Employment Strategy (EES)
objectives and with regard to the EU Sustainable Development Strategy. The
gender pay gap is also a key indicator in the framework of the Strategy for
equality between women and men of the European Commission.

The search of the most relevant drivers of wage differential is still an open
guestion and the impact of bargaining models is a very complex subject,
crossing social, economic and institutional aspects of economies and societies.

3. DATA SOURCES AND METHODOLOGY

The analysis is carried out by using data collected by ISTAT with the
Structural Earnings Survey (SES) for 2002, 2006 and 2010. SES is a 4-year
survey providing detailed and comparable information on both individual
characteristics of employees (such as gender, age, occupation, length of service,
highest educational level attained, etc.) and features of enterprises (dimension,
sector of activity, localization) employing more than 9 persons in all sectors of
economic activity from B to S (O excluded - NACE Rev. 2 classification).

SES consists of a two stage survey: sample survey of enterprises employing
from 9 to 250 employees and a census on the ones with more than 250 employees
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for the private sector. As regards to the public sector (excluding sections O and
P), a census has been implemented.

SES offers a unique opportunity to study relationships between the level of
remuneration and characteristics of employees and employers. The data are
particularly attractive as they contain detailed information about some variables
that are therefore potential candidates to explain the GPG (i.e. bargaining
regime and single subject adopted). Moreover, in the form filled by employees,
detailed information about wage compensation and its fixed and variable
components are provided. In this way, it is possible to recognize ordinary (base
wage and other components due to incentives for retirement and severance pay)
and non-ordinary components (fixed and variable non-ordinary payments) in
annual gross earnings. With reference to non-ordinary component, SES
distinguishes between fixed annual ones, which are established at collective
bargaining level and are known in advance being related to firms profits, and
variable ones, which are not predetermined as they depends on incentives, returns
and extraordinary profits. The latter has been identified as PP component,
considered as being attached to individual performance.

Using SES data, we are able to make a trend analysis of the GPG in ltaly,
pointing out the role of decentralized collective bargaining in shaping wage
differences and fostering the additional pay of those in highly qualified
positions. Moreover, we can identify employees receiving PP and not receiving
PP, distinguishing by individual, jobs and firm characteristics.

In the period of our analysis, the sample of SES was composed of 9.771,
6.015 and 8.297 enterprises and 87.753, 137.219 and 228.688 employees for
2002, 2006 and 2010, respectively. The analysis was carried out by using
variables referring to both employers and employees regarding individual, job
and firm characteristics. The presence of decentralized collective bargaining has
been assessed using data referred to enterprise as the specific question has been
included in the survey since 2006. Decentralized collective bargaining is here
considered according to its normative definition: firm, corporate, territorial and
other forms of collective bargaining. Only data refer to private sector has been
considered as the public sector was excluded in the SES of 2002.

In the descriptive analysis, GPG has been estimated in the unadjusted
definition used by Eurostat. According to this official definition, the unadjusted
GPG represents the difference between average gross hourly earnings of male
paid employees and of female paid employees as a percentage of average gross
hourly earnings of male paid employees. The indicator has been defined as
unadjusted (e.g. not adjusted according to individual characteristics that may
explain part of the earnings difference) because it should give an overall picture
of gender inequalities in terms of pay.
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Wage regressions are estimated using data from SES for 2002, 2006 and

2010.

The wage regressions estimated follows this model:

INWij= Bo + XiB2+X;B3 + €ij

where:

W is the natural logarithm of yearly hourly wage (in euros) of employee i
in firm j;

X; and X; is a vector of individual and job, and firm characteristics,
respectively;

& Is the idiosyncratic error.

The individual and job characteristics included in the model refer to:

Gender: dummy variable that takes the value 0 or 1 (reference is female);

Age: categorical variable that takes on 6 categories: <20 (reference) , 20-
30, 30-40, 40-50,50-60, >60;

Years of formal education (as a continuous variable);

Type of employment contract: dummy variable that takes the value 1
(long-term) or 0 (short-term or internship);

Full-time or part-time job: dummy variable that takes the value 1 (full-
time) or 0 (part-time);

Tenure: length of service in enterprise in years, and its square (as
continuous variables);

Management position: dummy variable that takes the value 0 or 1
(reference is no management position);

Performance pay: dummy variable that takes the value 0 or 1 (reference is
no receiving PP);

Interaction variable of gender and performance pay.

The firm characteristics included in the model refer to:

Geographical localization of the enterprise classified according to
Nomenclature of Territorial Units for Statistics NUTS level 1: North-east
(that includes Trentino Alto Adige, Veneto, Friuli Venezia Giulia and
Emilia Romagna), North-west as reference (Piemonte, Valle d’Aosta,
Lombardia and Liguria), Centre (Toscana, Umbria, Marche and Lazio)
and South and Islands (Abruzzo, Molise, Campania, Puglia, Basilicata,
Calabria, Sicilia and Sardegna).

Size of enterprise in terms of employees employed: micro, as reference
(up to 20 employees), small (between 21 and 50 employees), small-
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