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1.1 Introduction
In this chapter we present a novel database and we quantify the impact of the choice of
major for college-educated men and women on long-run labor market outcomes such as
their employment rate, occupational choice and income five to fifteen years after
finishing their studies. To our knowledge this database is the first to collect such a
substantial amount of information about potential determinants of wage gaps, following
individual choices and performance from high school to college and into the labor
market, including family backgrounds. We are interested in exploring two new
dimensions of the gender gap in wages and the choice of major. In this chapter we
analyze how the difference in choice of major affect the men-women earnings gap as
measured during the early years of their working career while controlling in much
more detail than done so far for individual characteristics, family background, academic
quality and environmental variables.
In the next chapter (Chapter 5) we examine potential explanations for the men-women
differences in the choice of college major, including differences in abilities, preferences,
skills and the differential effect of peers and teachers on men and women.
There is abundant evidence from the literature that women are significantly underrepresented in math-and-science-intensive college-majors such as engineering,
mathematics, computer science and economics while they are over-represented in
humanities, classics and education. This is a feature prevalent in many industrialized
countries (as we documented in Chapter 1). In the US, Turner and Bowen (1999) show
that women are significantly less likely to choose math and physical sciences as college
major, relative to men. For the UK, Chevalier (2011) also shows very different
propensity of women to choose some college majors, such as Engineering and
Economics. e also documents how relevant this is for some labor market outcomes. This
difference in the choice of college major is responsible, we argue, for a significant
portion of women under-performance in terms of wage., College majors are a very
important determinant of the access to highly paid occupations.
We focus on Italy because we have personally collected a novel and unique database on
the high school career, university career and labor market performance of young
Italians who graduated from high school between 1985 and 2005 and are currently
between 26 and 46 years old. Large part of the previous analysis on college major and
performance in the labor market has used data from the US and the UK. A country like
Italy, with its early and strong differentiation in college majors, provides an
environment which should be extremely interesting. The choice of college major in Italy
is potentially more relevant in determining the future job, relative to the same choice in
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the US or the UK. In the Italian educational system, in fact, college majors correspond
closely to the choice of a career/occupation and are chosen right out of high school with
high costs of changing the choice later. Each student satisfies the general education
requirements during high school, and then he/she applies and is admitted to a specific
major in a specific university. In the US it is more common to apply to a University and
declare the major only afterwards. Once the person is admitted to a major he/she
focuses, since the beginning of the college career, only on the courses pertaining to that
major. Also, Law, Medicine and Veterinary Medicine in Italy are college Majors rather
than post-graduate degrees; hence becoming a doctor or a lawyer is a choice made right
out of high school. As post-graduate education is still very rare in Italy (less than 0.5%
of the population achieves a post-graduate degree), the choice of college narrows the
choice of the occupation within a specific set. Hence, its effect on the income of a person
will be very prominent and long-lasting.
The sample of our analysis is a group of highly educated Italians who graduated from a
college-preparatory high school between 1985 and 2005 and hence are currently
between 28 and 43 years of age. We collected a novel and unique database that includes
the majority (around 90%) of individuals who graduated from public collegepreparatory high schools in the city of Milano (Italy) over the period 1985-2005. The
sample includes around 30,000 individuals. The database includes information about
their family background, school career, university career and labor market outcomes.
For a representative 10% sub-sample we also have information on occupation,
education and job of the mother and the father and current labor, location and family
conditions, obtained with an interview in Summer of 2011. We also put together the
data on the average value of houses in Milano at a very fine disaggregation so that we
can associate to the location where a student use to live at the time of high school the
average house value and we can use it as proxy for family wealth. The next section and
Appendix 4.1 at the end of the chapter describes in detail the database, the original data,
the method of collection, the variables included in the database and our merging and
cleaning procedures.
We first present in this chapter descriptive statistics and then a regression approach to
quantify the gender gap in the income of these college-educated individuals. We
quantify how much gender-specific differences in the choice of college major
contributed to the overall measured gender gap in income and employment for the
individuals in our sample. Our findings indicate that the choice of college major is the
most relevant aspect of the school career of individuals in predicting their future
income and in explaining the gender gap in income. We also explore for the first time
how the gender gap interacts with the academic ability of men and women, as
measured by their high school exit test scores and by other measure of performance in
college, such as their exit-grade and the time to graduation. We find that the gender-gap
in choosing highly-paid majors becomes particularly strong among highly performing
students. This is a sign that academic quality, even in math and science, is not likely to
be the determinant of the gender-differences in choice of major. Strong differences in
preferences for specific topics or preferences for post-college outcomes (such as
flexibility or complementarity with rearing children) must therefore determine the
differences.
2

Another interesting finding of our analysis is that the gender gap within our sample (of
college educated people in a city with relatively high income) is mainly specific to
income. We find that there is not much gender gap in employment, as most of the
women in the sample work, at least part-time1. We do not have data on hours worked
and hence we cannot quantify the gender gap in that variable. We can however restrict
our sample to women and men with no children for which several studies show that the
difference in hours worked is not significant, to isolate the differences in wages. We also
gathered from the Italian Labor force survey the average difference in hours worked by
college educated men and women (in northern Italy) to get an idea of how large that is
and what fraction of the earnings gap found in our data can be explained by differences
in worked hours.
4.2 The data and some descriptive statistics: high school and college
In this section we describe our new data, the method of collection and their main
characteristics.
4.2.1 Description of the data base
The database that we use for the analysis is a new database collected and organized by
Giovanni Peri and Massimo Anelli between September 2010 and March 2012. The
database merges information from several sources and includes a sample of the large
majority of individuals who graduated between the years 1985 and 2005 2 from collegepreparatory public high schools (Liceo Classico and Liceo Scientifico) in the city of
Milano for a total of 13 schools3. We collected this information manually visiting all the
College Preparatory High schools in Milano and accessing the hard-copies of the records
directly from the schools. While some missing and destroyed records existed, we were
able to cover more than 90% of all records for students who graduated between 1985
and 2005. This includes about 30,000 individuals. Milano is a large service-oriented
metropolitan area in the richest part of Italy. The college educated individuals from this
city are an interesting group that allows us to analyze the gender gap at the top of the
income and educational distribution in Italy. For these individuals we have information
on the year of graduation from high school, the grade in the high school exit exam, the
school attended, the street address where they lived during high school and the identity
of their parents. Then we were able to link these data with the student records from all
Universities in Milano (there are five of them, two private universities, Universita’
Cattolica and Universita’ Bocconi, and three public universities, Politecnico, State
University of Milano and State University of Milano-Bicocca). We could, therefore,
reconstruct the university career of the individual who graduated from a collegepreparatory high school in Milano, including the following information: whether they

The Italian Labor Force survey confirms that the difference in employment rate between men and
women with a college education is smaller than 7%.
2 There are few private high schools in Italy and they tend to select those students that, for some
particular reasons, do not make it in public high schools. We did not include them in our sample.
3 We were not able to gather data only for 2 college preparatory high schools, the Vittorio Veneto and the
Carducci, as the principals of those schools never allowed us to access their data.
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graduated, in what year, in what field and sub-field of study, in what University and
their grade in the exit-exam.
Then we linked these records to the data on the personal income of the individuals in
year 2005, as revealed to the internal revenue service. We could access, through the
internal revenue service of Italy to the income reporting for year 2005. These data
include total income reported for tax reasons by each individual in the country and
whether the individual was employee or self-employed. There are some advantages and
one main disadvantage in using these income data. The advantage is that the
administrative file of reported income includes all individual in the national territory
and reporting is mandatory. Hence if a person does not appear it is because he/she has
no income or because he/she left the country. Self-employed are included in the sample
and we will check whether the income gap between men and women for that group is
different from that of the rest of the population. The disadvantage is that vis-à-vis the
precise measure of income we do not have a measure of hours worked. We will,
however, identify some measures of hourly wages and we obtain some measures of
gender differential in hours worked for a similar sample, from the Italian Labor Force
Survey and we will discuss in the results what part of the gender gap in income can be
due to differences in hours worked.
Data on income or wages are very rare in Italian datasets and hence this data provides a
very important step in the analysis of income differential and gender gap. This data is
the only source (to the best of our knowledge) to link school performance and income,
for such a large sample of individuals. We use these income data only for people who
graduated from high school before 1995. Considering, in fact, an average college
attendance of five years, people in our sample would have been on the labor market
between 5 and 15 years in 2005. Hence this provides a good assessment of the long-run
consequences of the abilities, school quality and school choice on labor market
outcomes during the early career. The total number of individuals for which we have
data on the high school and University career is around 30,000. For 21,430 of them we
were able to match the schooling data with the income in 2005 and then we selected
14,000 of them, those graduated between 1985 and 1995, for our analysis.
For a stratified4 10% random subsample of the initial universe (equal to 3,069
individuals) we collected much more detailed information from telephone interviews
conducted in June 2011 by the professional company “Carlo Erminero & Co. 5”. The
additional information covers several variables regarding the family background,
parental income, activities at the time of high school, current job and education and
current family situation of the individual. Finally using online information from
“Agenzia del Territorio” we collected the information on the average value of housing in
55 districts of the city of Milano that we associated with the street address of the

The stratification has been done along the following four dimensions: Type of high school, Year of
graduation in 4-years bins, final test score in high school, in 5-point bins, Gender. We obtain a total of 80
cells.
5 We are very thankful to Carlo Erminero and Fausta Faini for their very kind and professional
collaboration.
4
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individuals in the data in order to have an approximate value for their house and hence
for the wealth of their family.
Therefore this new database is the first to collect administrative data tracking
individual information from the cradle to the labor market. The possibility to control for
family background characteristics, the detailed data on academic performance and
income information 5 to 15 years into the labor market make this dataset an
exceptional contribution to study the determinants of the gender gap and labor market
outcomes in general, with major improvements with respect to published literature.
1.2.2

Description of College Prep high schools and college major for Men and
Women

The Italian system of education encourages students who are planning to go to college
to select a different track in high school. The very large majority of people who enroll in
college, about 80% of the total, attended a type of college-prep high school called
“Liceo”. This can be “Liceo Classico” with an emphasis on classic studies such as
Literature, Philosophy, Latin and Greek or “Liceo Scientifico” with an emphasis on
Mathematics and Sciences6. Either of these preparatory high schools allows access to
any type of college major. Students finish their general education in high school and,
beginning with the first year of college, they focus only on the topics of their major.
Among the students who attended the high schools included in our sample almost 80%
enrolled into college. Of those enrolled, about 70% graduated. This is a very high
graduation rate for Italian standards. This is due to the fact that college preparatory
schools in Milano are, generally, of very high quality, they select highly achieving
individuals usually from families with high education and medium to high income.
The population of students who attend college-preparatory high school is an interesting
one to study gender differences in the scholastic career and then in the labor market of
young Italian individuals. First these are the upper part of the distribution (in terms of
ability and possibly income of the family). Second, their family background is relatively
similar, especially in our case, as they come from middle class families, living in the
same city, valuing college education and certainly with income levels around or above
the average for the city. Finally, the high school experience represents a substantial
educational experience for Italian teenagers. It lasts for five years and it usually
generates a very close-knit group of class-mates and teachers play an important role as
educators and models
As for university education, the Italian system essentially pushes the choice of a career
at the end of high school. The college major (field of study), in fact, is highly focused on
courses that are related to the specialty of the major. So students essentially choose to
become Engineers, Doctors, Accountants, Lawyers, Economists by choosing at the end
of high school the corresponding field of study (Engineering, Business, Accounting, Law,
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There is also very small number of “Liceo Artistico” with an emphasis on Art.
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Economics). The correlation between college major choice and the type of occupation in
the Italian system is much stronger than in Anglo-Saxon systems.
We first present, some key features of the gender differences beginning with the choice
of major and the high school performance. The first difference between men and
women (gender gap) apparent in our data is that women are much more largely
represented in the “Liceo Classico”, the high school more focused on Humanities and
Classics. While overall in our universe of graduates from college-preparatory schools
women are about 50% of the total, in “Liceo Classico” they are 66% of the population
while in “Liceo Scientifico” they are only 40% of the population. As that choice of high
school is made when students are 13 years old this gender unbalance has two
important consequences. First, the majority of men and women will be tracked early on
into classes with different exposure to science and math. Second this implies that a
broad choice of career (whether associated with language and classics or with math and
science) is done at age 13 with very little information on the student side and, possibly
a heavy influence from the family (and their generation’s choice).
Figure 1 shows the evolution over time of the percentage of women overall, and in each
of the two types of school. While overall the share of women among high school
graduates is close to 50%, with some fluctuations over time, the share of women in
“Liceo Classico” fluctuates around 65% (with not much of a trend) while for the “Liceo
Scientifico” that share fluctuates around 40% with an initial upward sloping trend that
flattens in the 1990’s and 2000’s.
This revealed preference of women for Languages, Humanities and Arts and of men for
Scientific and Mathematical subjects becomes even clearer when we analyze the choice
of college major for students graduating from the high schools in our sample (over the
whole period 1985-2005). Figure 4.2 shows the percentage of women among those who
enrolled and graduated in 11 different college major-groups that span all the possible
choices available to the Italian students7.
Three things emerge very clearly. First the three majors of Engineering, Business and
Economics and Math/Computer-Science have a very low percentage of women (lower
than 50%). They are also large majors and, as we will see, they are associated with
relatively high income. Hence this compositional difference will contribute significantly
to the gender gap. Second, because of the significant attrition rate in college we report
both the gender ratio among enrolled (dark bar) and graduated (light bar). It is clear
that, for each major, the graduation rate of women is larger than the graduation rate of
men as the percentage of women among graduates is always larger than the percentage
among enrolled. Third, Humanities and Education, but also Medicine and Natural
Sciences have a very large share (higher than 60%) of women among the total of
enrolled and graduated individuals. Some of those are large majors and they are usually
not associated with high income.

Each of the 11 groups merges several specific majors; the exact definition of majors in each of our
groups is reported in Appendix 4.1.
7
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Do some major select better students? In our sample and during the considered years
some of the degrees in Engineering and Business and Economics, as well as Medicine,
had entry tests while others (typically the majors in the Humanities and Political
Science, Biology and Classics) did not. It is likely, therefore, that some of those majors
were more selective than others. Figure 4.3 shows the average grade in the final high
school exam, rescaled to be between 0 (barely passing) and 1 (top grade), for each of
the considered college major-groups. The average grade of men in the major is
represented by the light grey bar, while the average grade of women by the dark grey
one.
The figure reveals significant differences in “average quality” of the students admitted
in different majors and, interestingly, several of the most selective majors, in particular
Engineering, Economics/Business and Mathematics/Statistics are those that Figure 4.2
revealed as “male dominated”. The female-dominated majors, instead, are spread
through the distribution (Humanities has a rather high average quality of admitted
student while Education has low average quality). Two further interesting things
emerge from Figure 4.3. First, women admitted to each major exhibit higher quality
than men, as measured by their average high school exit-test score8. Second, in some
majors, such as Social Sciences and Architecture and Design the gender gap in high
school grade is larger than 0.1 (10% of the total range), which is an extremely large
value. This may be the sign that several academically gifted women direct themselves
toward these two majors (rather than towards more demanding ones) while those
majors attract relatively less talented men.
The previous graphs reveal a striking gender difference in major choice. But is the
choice of college major driven mostly by the previous choice of high school type?
Namely, is it the case that graduates from “Liceo Scientifico” choose Engineering and
the Business-Economics (independently of their gender) while graduates of the “Liceo
Classico” mainly chose Humanities and Law (also independently of their gender)? Or
are women graduating from “Liceo Scientifico” still less likely to choose Engineering
and Economics/Business than men from the same type of school? Figure 4.4 (part a and
b) shows that the second scenario is the relevant one. Even among the “Liceo Scientifico”
graduates, women are much less likely to choose Engineering and Economics and
Business. In fact more than 55% of male graduates from that “Liceo” choose one of
these two major, while only about 20% of women does. Interestingly Natural Sciences
and Architecture and Design (besides Humanities) are among the very top choices for
women in the “Liceo Scientifico”. The more “math-science” oriented women (i.e. those
attending the Liceo Scientifico), seem to prefer Natural Science and
Architecture/Design to Engineering and Business/Economics, relative to comparable
men9. The distribution of choices in the “Liceo Classico” is more similar between men
The high school graduation test in Italy is identical for all schools in the nations and is graded on the
same scale. However as it is not multiple-choice, but involves essays and problems as well as an oral
exam there may be differences in the grading. We will account for these potential differences in using the
high school test as measure of academic quality, in regressions.
9 Dolado, Felgueroso and Almunia (2010) show a comparable finding among women within the field of
economics: A larger share of them chooses fields such as labor and development (with more “human
content”) and fewer choose finance and theory (with more abstract content).
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and women. However there is still a large difference in Engineering and BusinessEconomics (chosen by 25% of men and by less than 10% of women). Law and
Humanities, together, absorb more than 50% of both men and women graduates (with
a bias in favor of Law for men and in favor of Humanities for women).
Do these choices contribute to determine the labor market performance of men and
women, especially with respect to their future income? While we will devote the later
sections to a more formal analysis of this issue, the answer is a resounding yes and
Figure 4.5 already shows the main reason why. The figure shows the average gross
(pre-tax) yearly income in Euros as of 2005, reported to the internal revenue service by
the individuals in our sample, divided by college major. Among the four top-paying
college majors two are strongly men-dominated. Conversely the two bottom-paying
majors are those strongly women dominated. Notice that the three college majors at the
bottom of the distribution, which graduate about 35% of the total of women are
associated to average yearly income, in our sample, of less than 13,000 Euros (about
17,000 $)! Only 10% of the men graduate in those majors. To the contrary, a very large
portion (65%) of college-educated men graduated from one of the four top-earning
majors, whose average income, in our sample is above 30,000 Euros per year.
Not only the gender difference in the choice of highly paid major is large and correlated
with earnings, it also has not changed much over time. Considering the four top-paid
majors (Engineering, Medicine, Economics & Business and Law) and the four least-paid
majors (Humanities, Art-Design, Agriculture and Education) Figure 4.6 shows the
evolution of the share of women in each group between 1985 and 2005. In high paid
majors the share of students who are women has been below 40% for most of the
period and possibly it has declined in the last seven years of the sample. In low paying
majors the share of students who are women has been above 65% and stable.
4.3 Gender gap in Academic Quality in high school
A possibility to explain the stylized facts presented in section 4.2 is that women have an
absolute advantage academically, both in math-science and humanities-art, but a
comparative advantage in humanities-art. They out-perform males, that is, in those
subjects by more than they do in science-math subjects. However, at least as revealed
by the test score in high-school, there seems to be only a small relative advantage of
women in Humanities, versus Math-Science, certainly not comparable with the very
large difference in Major choice10. Moreover as math-science majors are associated to
much higher wages than humanities majors, if the motivation to choose humanities is
higher productivity (skills) on the labor market in order to obtain higher wage, such
differential should further attenuate the incentive to choose those majors. Something
besides wage must motivate women.
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We see below that women out-perform men in their exit-test score in both Liceo classico and
scientifico. While their test score gap is a bit larger in the Classico, (revealing comparative advantages in
humanities) the difference is quite small, certainly too small to justify the very large difference in college
major choice.
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To inquire further into how academic quality interacts with gender and choice of major
we begin by analyzing in greater detail the academic quality of women and men as
revealed by their high school final test grades. In particular we first check, by exploiting
the difference in the scores in the exit-test at the “Liceo classico” and “Liceo Scientifico”,
whether women have a disadvantage in math-scientific fields, as revealed by those
scores.
Figure 7 above shows the distribution of exit-test grades, smoothed with a kernel, for
men and women in the “Liceo Scientifico” (panel a) and in the Liceo Classico (panel b).
It is apparent the similarity of the two and in both cases the women’s distribution is
significantly shifted to the right relative to men’s distribution. Hence even in the “Liceo
Scientifico” whose exit test is much more intensive in Math and Science, women outperform men. The distribution of test scores is not centered and reflects the tradition of
Italian schools to give very few high grades and concentrate most of the grades in the
lower part of the distribution.
A formal test of the difference in average test scores between men and women reveals
that for both “Liceo Classico” and Liceo Scientifico” the standardized average exit-test
score for women is around 0.43 while for men it is 0.39 with a difference around 0.04
points, significant at any level of confidence. Also interestingly, we do not observe a
larger dispersion in the performance of males, so that even if we use the percentage of
students above a certain grade threshold, as measure of quality, women tend to
dominate.
To control for differences in high school quality and family location we also perform a
simple regression of the high school graduation test score on year-school dummies, on
the house value in the area where the student lived and on a gender dummy equal to
one for females. The coefficient on this dummy is 0.045 with a standard error of 0.004.
This confirms the raw data.Empirical evidence from other countries shows that female
students tend to get better grades in high school because of their better behavior, rather
than higher innate abilities. This may certainly be true, still the measured academic
quality of women in the high school considered seems higher.11
In spite of this better performance a large part of women did not choose the most
demanding math-intensive and highly selective college majors that would also be
associated with higher pay later on. Understanding why this is the case, or at least
where and how this gender bias arises and what effect it has on the labor market
outcomes of women is the goal of the rest of this chapter.
4.4 College Majors and Income Gender Gap: A Regression Approach
4.4.1 From High school to College: the gender gap in university performance

11

A rapid comparison with the available PISA-test scores relative to the region of Italy where Milano is (Lombardia), for
year 2000 (within our sample) reveals that men outperformed women in math (530 vs. 513), but did worse in both reading
and sciences (496 vs. 537 in reading and 541 vs. 545 in sciences). If we look at an equally weighted average of the scores in
these tree skill categories we see that girls outperform boys overall (532 vs. 522).
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We have considered so far high school exit exam-scores as a measure of academic
quality of the students. But are these test-scores good predictors of their performance
in college? Is it possible that men, who were under-performing relative to women in
high school, then out-perform them in college? Table 4.1 analyzes these issues.
Conditional on their choice of College, we consider three measures of academic
performance in College. The first is the graduation rate. The second is, conditional on
graduation, the time to graduation. The third is the final grade at college graduation.
Specification 1 in Table 4.1 shows the marginal effects of a Probit regression in which
the probability of graduating from college is regressed on the high school exit-test
grade, a female dummy and the interaction between female and high school grade. The
other specifications perform OLS regressions of the outcome variables on the high
school exit-score, on school-year dummies, on a female dummy and the interaction
between female and high school grade
Three results emerge from specification 1. First, the high school exit score is a very
significant and strong predictor of the probability of graduation. Going from the lowest
to the highest grade in high school is associated with an average increase in the
probability of graduating by 42 percentage points! Second, even controlling for the high
school exit score (that was higher for women), being a woman carries a significant
additional advantage in graduating probability (6 extra percentage points at the
average probability). Third, such gender advantage is particularly strong for students
who performed at the bottom of the high school test score distribution, while at the top
it is close to 0. This can be seen by using the coefficient on the interaction between
gender and grade for lowest score (0) and highest score (1) and adding it to the main
gender effect. Each regression controls for dummies absorbing the “year by high school”
effects, hence eliminating the effect of cohort and school quality. Specifications 2 and 3
consider Least Square regressions using as dependent variables two alternative
measures of college performance. One is the time to graduation expressed in months
and the other is the final score at graduation. That score is also rescaled to be between 0
(barely passing) and 1 (top). Those regressions are restricted to those who graduated
from college only and confirm the first two findings described above. The high school
exit-test score is a very strong predictor of time to graduation. The magnitude of that
coefficient implies that a student graduating with top grades will, on average, take
almost one year and a half less, (17 months) to graduate relative to one graduating at
the bottom of the high school grade distribution. Similarly each increase in the
standardized high school grade by 0.01 corresponds to a 0.02 increase in the
standardized college exit-grade. Second, women take on average 3 months less to
graduate than men and earn a final score higher by 0.065 standardized points even
after controlling for their high school test scores. Is this due to the fact that women
choose in larger percentage “easier” college majors? Columns 4 and 5 dispel that
thought. First, by including major dummies women still outperform men, by a very
significant average of 0.038 points. Second even focusing only on the highly paid majors,
three of which (Engineering, Economics-Business and Law) are dominated by men in
the enrollment, the advantage of women is still large and extremely significant
(estimates in column 5).
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Hence women outperform men academically in high school, both in the “Liceo
Scientifico” and “Classico”. Controlling for the quality in high school, they out-perform
men in terms of probability to graduate, time to graduation and exit score in college.
This is true overall and also in the math-intensive, men-dominated highly paid majors.
Hence, this evidence points to higher academic quality of women, emerging in high
school and deepening in college. If academic quality is associated with productivity and
if skills developed in highly paid majors are in high demand our analysis reveals the
presence of two opposite effects, affecting the gender gap. On one hand, based on pure
academic performance (even in math-intensive majors) women should have an
advantage in productivity relative to men. On the other hand they choose majors
associated with lower wages at a much higher rate than men and this would generate a
dis-advantage.
4.4.2 Choice of Majors and Gender Income Gap
After having analyzed the academic performance of this group of college-prep
graduates it is interesting to see how this relates to their labor market performance.
We have three types of outcome measures for these individuals and each of them has
some limits. One is their personal gross income earned in year 2005, as recorded by the
internal revenue service. As we consider only the group that graduated from high
school between 1985 and 1995, as of year 2005, most of those individuals have
graduated from college between five and fifteen years earlier. The other two outcomes
that we consider are the employment status (whether a person is working or not) and
the occupation/sector of activity. These last two outcomes are available only for the
subsample on which we have conducted some telephone interviews (10% of the total,
around 3,000 individuals).
We illustrate with a regression approach how large the wage gap between men and
women in the sample is and then we analyze what percentage of the income gap is
explained away by the inclusion of controls measuring academic quality, school
performance and college career of the individuals. Specification 1 of Table 4.2 shows a
regression of the logarithm of income in 2005 on year of graduation dummies, age of
the individual and a female dummy. The regression includes all the high school
graduates over the period 1985 and 1995. These individuals were mostly between 29
and 39 years of age in 2005, and hence well into their working career. The coefficient on
the female dummy is an estimate of the average gap in (logarithmic points) of gross
income between women and men (controlling only for age and type of high school
attended). Remarkably, this difference equals 0.45 logarithmic points (about 37%)
which is by all means a very large average difference. This is yearly income and it
combines the difference in average wage including bonuses, overtime and other
incentives to production and in average hours worked which can compound the effect.
To have an idea of what fraction of this gap can be due to difference in hours worked we
selected from the European Union Statistics on Income and Living Conditions (EU SILC
2005) a sample which could be as comparable as possible to our data (within the
constraints of EU SILC 2005). In particular we compute the average hours worked by
gender of employed individuals aged 18-38 that attended at least a college-prep high
school in densely populated areas of north-western Italy. The values are equal to 43.1
hours per week for the men and 37.1 hours per week for women. This implies a
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difference around 13% in hours worked12. Hence we should keep in mind that of the
total gap of 37% possibly one third of it (13%) is explained by worked hours13.
If we keep in mind that our sample includes only college graduates, all from a rich city
in Northern Italy, with relatively homogeneous family background, a gender gap in
income of 37% is remarkable. Recent estimates of the gender earning gap in Italy in
recent years reveal values that are comparable with those estimated in column 1 of
Table 4.3. For instance the Global Gender Gap report of 2011, by the Global Economic
Forum reports that the earning of women were 46% below those of men in Italy overall.
The gender gap in yearly wages estimated from the EU-SILC data, and limited to college
educated over 25 was 34% in 2005, while for all workers it was 40%. Notice also that
while schooling seems to have an effect in reducing the gender gap, it is very far from
eliminating it. This is also consistent with what found by Burda, Hamermesh and Weil
(2008). They show that college education does not seem to reduce the time worked at
home by women so that even with a college degree they are at a disadvantage relative
to men as they need to perform most of the home-production work.
Consistently with the previous finding that more education, per se, does not solve the
issue of a gender gap in income, when restricting the sample to individuals who actually
enrolled to college (specification 2) and to those who graduated from college
(specification 3) the gender income gap does not change much and in specification (3) it
is still equal to 0.45 logarithmic points. Hence selection into college and then into the
group that graduated from college does not affect the gender gap. In specification (4)
we include controls for the academic quality of the individual, namely the score in the
high school exit exam, the score in the college exit exam and a control for the value of
the real estate in the part of town where the student lived at the time of high school as a
proxy of the wealth of his family of origin14. This specification reveals that the high
school score is highly significant in affecting the logarithmic wage of an individual. A
student graduating at the top of the class (score of 1) would on average earn 0.37
logarithmic points (44%) more than a student graduating at the bottom (score of 0).
Academic merits, as measured by the high school test scores, have a strong correlation
with income. However the inclusion of these controls does not affect much the gender
gap. Column 5 includes also more detailed controls for the quality of high schools
attended by students in the form of high-school by year effects. This does not change
the estimated gender gap either.

An alternative “back of the envelope calculation” of how much difference in hours worked affects the
gap can be based on differences in hours worked by college graduates in typically “male” and typically
“female” majors. For the US Hamermesh and Donald (2008) find that differences in major can account for
about 10% difference in hours worked between men and women. Hence the contribution of hours
worked to the gap would be similar to what we obtain with our calculations.
13 It is still important to explain why college educated women work fewer hours than men, however as
we saw in Chapter 3, the uneven distribution of family duties could be an important reason especially for
women between 30 and 40 years of age.
14 The value of the house in the area was calculated based on the exact address where the student was
living at the time of high school, merged with a map of the real estate values of homes in Milano in year
2008, by block. The location in the city of Milano is the most important determinant of value of the house
and highly correlated with average income.
12
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In column 6 we simply add two dummies to the previous controls. These are a dummy
for graduating from a highly-paid major (engineering, business/economics, law or
medicine) and one for graduating from a low-paying major (Humanities, Art and Design,
Education or Agriculture). This, by itself, reduces the gender gap by full 0.11 log points
(11%), one fourth of the whole difference. If we include all the 11 major dummies
(Column 7) the female gap is reduced by 0.14 logarithmic points to 0.29. This
corresponds to a wage gap of 25% vis-à-vis the 37% estimated in specification 3. Hence,
the choice of college major is responsible for one third of the gender gap between
college educated young Italians in this sample. Notice also, interestingly, that when we
control for the College-Major dummies the grades in high school have no predictive
power on logarithmic income, while the grades in college, now within major, are very
relevant. This is consistent with the interpretation that the high school exit score affects
the working career mainly by affecting the choice of major in college, and then the
specific academic performance within the major further affects the income.
Finally in specification (8) we use the information about self-employment. It is possible
that self-employed tend to earn less than employees and as women have a higher rate
of self-employment than men (to have more flexibility), this may result in a wage gap.
Hence we include a dummy for being self-employed and its interaction with the women
dummy. While the regression reveals that self-employment is associated with a
significantly lower income, this inclusion only reduces the gender gap by a further
0.025 logarithmic points. Hence the over-representation of women among selfemployed affects a bit the gap but does not explain a large part of it. We also learn from
the regression that the gender gap is not very different among employed or selfemployed workers (the coefficient on the interaction term is not significant). This
suggests that if part of the gap is due to discrimination, it is not due solely to employer
discrimination but could be due to “customer” discrimination.
Overall the results in Table 4.2 reveal that up to one third of the gender gap (12
percentage points out of the overall 37) in observed income can be explained by the
choice of major. The data on hours worked reveal that another third of the gap (13
percentage points) can be due to hours worked. The remaining third does not seem to
be explained by the remaining family background, academic quality and selfemployment characteristics. While discrimination and family choices could be
important to explain the remaining 13 percentage points of the gap we will focus here
on the choice of college major, its determinants and how it is related to abilities,
preferences and experience of men and women.
In Table 4.3 we analyze the gender bias in choosing high paid college majors15 and the
interaction of gender and academic quality in such a choice. Column 1 reports the
marginal effects in a probit regression in which we include the high school grade of the
individual a female dummy (that exhibits a very strong negative effect) and the
interaction between female and grade. Column 2 reports the estimates of the same
They are, as above, the four major associated to the highest paid jobs: Medicine, Economics/Business,
Law and Engineering.
15
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coefficients with a linear probability model, and show very similar values. The meaning
of those estimates is that, for given quality (grade in high school) a woman has a 20%
lower probability of choosing a high paid major relative to men. As on average 65% of
men choose a high paid major, then the difference is very large. Even more surprising is
the interaction effect. This means that among high performing students (say those at
the very top of the distribution with a score of 1) there is a further 10% probability gap
between women and men in choosing a high-paid major. Hence women at the top of
their class are fully 30% less likely than men to choose a high paid major.
In column 3 we add an interaction of the female dummy with dummies for the range of
high school grade, rather than linearly with the grade. The dummy for the lowest
interval (scores between 0 and 0.25) of the distribution is omitted, then the female
dummy is interacted with the second lowest interval (low, between 0.25 and 0.5) the
third lowest (intermediate, between 0.5 and 0.75,) and the top. The estimates confirm
that the bias against high paid majors is particularly strong among women of high
academic quality. Column 4 to 6 repeat the same specifications, limited to the subsample of individuals for which we have more detailed information on family
background and on labor market outcomes (the one we will use in the next section).
The estimates are similar, although with higher standard errors.
The results shown in Table 4.3 are robust to changing the definition of high paid majors
including only three majors in each group. Those results are useful but they do not
provide a clear measure of how much of the wage differential across genders is
explained by this choice. To do this we produce, in Table 4.4, a synthetic measure of
how much of the income gender gap is determined by the different choices in major,
combining all majors. We construct as dependent variable the “major-imputed” income.
This variable is constructed by associating to each individual the average income of
male individuals with the same college degree from the 2005 income sample. This
translates majors into wages, at the value of the average male wage earned by
individual with that college major as of 2005. Then we regress this “major-imputed”
wage on the female dummy, the high school grade and the interaction. The estimated
coefficient on the female dummy (and its interactions) expresses how large is on
average the wage gap due only to the choice of major between men and women.
Column 1 of Table 4.4 shows the results when we include the sample of all high school
graduates (between 1985 and 2005). As the wage is imputed only based on the major
we can use all observations as long as we have a college major for them and this is what
we do in the first column. Column 2 of Table 4.4 shows those estimates including in the
sample only the individuals who graduated between 1985 and 1995, which are those
for which we also had actual reported income that we used in Table 4.2. Column 3,
finally, shows the results obtained on the 10% sample on which we have conducted
telephone interview. In all three cases we have that the major-imputed wage is
associated with a gender gap between 0.13 and 0.15 log points, which is almost exactly
the difference in the point estimate of the effect of the gender gap in Table 4.2 with
(Column 7) and without (Column 5) the inclusion of the major dummies. Hence, the
difference in the choice of major is a crucial channel through which gender affects
wages, producing an income differential between 12 and 15 percentage points, around
14

one third of the income gender-gap among Milanese college graduates and (likely)
about half of the part not explained by differences in hours worked. A measure of how
significant is the wage effect of gender gap through the choice of major is obtained by
comparing the coefficients on the female dummy and the effect of high school grade
estimated in Table 4.4. The difference between men and women in major-imputed wage
is somewhat larger than the difference between the bottom and the top high school
performer (e.g. taking the estimates in specification 1 the top-bottom score gap
determines a difference of 12 percentage points while the men-women gap is 15
percentage points). Hence the income effect purely channeled through the choice of
major implies that the women graduating at the top of their class will be at a
disadvantage relative to a man graduating at the bottom of his. Whatever the reason for
this difference in the choice of major, women are giving up substantial income
opportunities and the Italian economy is giving up a large share of their productivity
(captured by wages) through this channel.
In table 4.5 we analyze the gender gap in the probability of being employed. We only
know the employment status of individuals in the 10% interviewed sub-sample, hence
in Table 4.5 we reproduce the regressions that estimate the income gap for this
subsample without and with controls for college major, respectively in Columns 1 and 2.
These two regressions confirm the fact that one fourth of the total gender gap in income
(difference between column 1 and 2) is explained by the college-major choice and that
the overall size of the gap is around 40 log-points even in the sub-sample. Table 4.5 also
shows regressions in which the dependent variable is a dummy for being employed in
2011, the time of the interview. The estimates show no difference in employment rate
(Column 3 and 4), at least in the restricted sample, between men and women. This is
reasonable as most of these college educated women work (at least part-time) and, as
we will see below, the fertility rate of these women is very low. They may work a
different amount of hours, as we have argued above, but the differences in employment
rate are small.
We performed several robustness checks (not reported, but available upon request) to
verify that the inclusion of several family background controls does not affect the
gender gap in choice of major and the impact of major on labor market outcomes. We
control for the imputed wage of the father at the time the child was in high school, his
education (coded as years of schooling), the mother’s education, and the average value
of house in the area where the family lived at the time of high school. None of these
controls modifies the estimates, and the strong bias of women away from high paid
majors is very robust as well as its effect on the income gender gap.
4.4.3 College-Major Choice of Siblings
We only show the most demanding and perhaps cleanest test to see that the
disproportionate choice of highly paid major by men does not depend on family-specific
factors such as income, location of the house, education and job of parents. While the
career choice of parents certainly affects the choice of children, we demonstrate that
the overwhelming tendency to prefer different college majors is as strong within a
family as in the whole sample. We begin by selecting families that have more than one
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sibling in our sample. Then we perform probit and OLS estimates of the gender bias in
choosing highly paid major on this sub-sample, including family-dummies in it. Table
4.6 below reports the coefficients. The total sample includes 1525 siblings. Out of those
there are 751 siblings making different choices of major within a family (between
highly paid and non-highly paid majors). The gender gap identified only on the families
with siblings making different choices in specification 3 (and using the OLS estimates)
implies that men from the same family are 47% more likely to choose a high paid major
(than their sisters). If we include all siblings, as done in specification 1 (also those
making the same choice of major in a family) then brothers are 23% more likely to
choose a high paid major than their sisters. The gap in the overall sample (estimated
with OLS and same controls) from Table 4.3 implies that women are 20% less likely to
choose highly paid-majors than their brothers. Hence the differences across families do
not explain any of the significant negative bias of women towards highly paid college
major. That bias is as strong within the average family as it is in the overall sample.
4.5 Gender-gap in Occupational Choice
The last outcome that we can analyze with our data is the occupation of people revealed
by the interviews in year 2011. We have grouped occupations into 12 groups and the
sectors of activity into 8. Then we construct a grid by occupation and sector of activity
and we assign to each individual the average hourly wage in Italy for that group, in
2011. This is a way of summarizing with one variable the occupation-sector choice of an
individual, and to capture what wage differential is associated with differences in
occupation-sectors. As we are measuring hourly wages, this variable will not include
any difference in hours and weeks worked. Hence we expect the variation of this
variable and, possibly, of the estimated gender gap, to be smaller than for the actual
income. Table 4.6 shows the gender gap in (the log of) occupation/sector imputed wage.
We notice some interesting features, all consistent with the previous findings. First, the
occupational wage gender gap is around 6.3% when we do not control for major
dummies, and decreases by about a fifth to 5.4% when we control for those. Hence it is
much smaller than the gender gap in logarithmic income. Variation of specific jobs
within an occupational category, differences in hours worked across jobs, differences in
non-wage income across people all will contribute to generate the larger variance for
income. Second, quite significant and also affecting the gender gap is the inclusion of
the wage of the father (also imputed through the occupation and sector of activity). The
occupation of the father is significantly correlated with the occupational choice of the
children and including this variable explains a fifth of the gender gap in occupational
wage. A reasonable explanation for this would be that in several professions (lawyer,
doctor, accountant, notary), where the intergenerational transmission within the family
is common in Italy (see Pellizzari and Orsini 2012), this takes place more through the
transmission to the son than to the daughter. In fact if we also include an interaction of
the occupational wage of the father with a female dummy (not reported) the effect is
negative (-0.03) and the gender gap loses significance.
The other variable that is significant in determining the occupational income in the
sample is the value of the real estate in the area where the person lived. We only
include a dummy for living in the part of town with the 10% highest value of houses,
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which has a positive effect on occupational wage. We also performed some other
regressions (not reported) including a few further controls, such as a dummy for having
both working parents, and an interaction of that dummy with the female dummy. These
controls do not change the gender gap, nor are they very significant themselves.
4.6 Conclusions
Using this unique set of micro-data we have documented in this chapter three very
interesting and still unexplored features in the gender-gap for college educated Italians,
currently in their 30’s and 40’s,. The first is that there is a very significant gender gap, in
favor of women in all measures of academic performance, beginning in high school and
continuing with college. Women show significantly higher exit test scores, higher
percentage of graduation from college, lower time to graduation and higher college
grades. Even more interestingly and, in contrast with some of the previous findings, but
in line with other existing measures of academic performance of Italian men and
women, we see that their better performance is not limited to the humanities/classic
oriented topics. Women outperform men also within the “Liceo Scientifico” and, once in
college, they outperform men in each major, including the math/science-intensive ones.
The second fact is that their choice of college major is very different between women
and men. In particular women, somewhat in contrast with their higher academic
performance, tend to shun the highly selective and highly paid major of Engineering
and Business/Economics and this tendency is particularly strong, relative to men when
their academic quality is very high. Women reveal a preference for the less selective,
low paying majors of humanities.
The third interesting fact is that this remarkable difference in the choice of major more
than offsets the advantage that higher academic quality would afford to women in
terms of income. It explains one quarter to one third of the gender gap in income and,
once we correct for hours worked, half of the remaining gap. There are other factors
that contribute to the significant gender gap may include the continuity of career,
discrimination on the job (however we have seen that there is no evidence of employer
discrimination as self-employed women experience almost the same income gap as
employees) and differential non-academic skills. Still the choice of major is an
extremely important component of the gender gap and, by far, the largest factor among
those related to school performance, at least for college graduates.
These findings are very novel and certainly shed light on very important and not yet
explored determinants of the gender gap, arising already in choices made in high school
and college. In the next chapter we also analyze other yet unexplored determinant of
the gender gap in college major choice and labor market income.

17

References for Chapter 4
Chevalier Arnaud (2011) “Subject Choice and Earning of UK graduates” IZA
Discussion paper N. 5652, April 2011, Bonn, Germany.
Dolado Juan,Florentino Felgueroso and Miguel Almunia (2010) “Are men and
women economists evenly distributed across fields? Some New Empirical evidence”
Discussion paper, Universidad Carlos III de Madrid.
Flabbi, Luca (2011). “Gender Differences in Education, Career Choices and Labor
Market Outcomes on a Sample of OECD Countries.” Organization for Economic Cooperation and Development Background Paper for the WDR 2012.
Michael Burda, Daniel Hamermesh and Philippe Weil, “The Distribution of Total
Work in the EU and USA,” in Tito Boeri, Michael Burda and Francis Kramarz, eds.,
Working Hours and Job Sharing in the EU and USA: Are Americans Crazy? Are Europeans
Lazy? New York: Oxford University Press 2008.
Daniel Hamermesh and Stephen Donald, “The Effect of College Curriculum on
Earnings: An Affinity Identifier for Non-Ignorable Non-Response Bias,” Journal of
Econometrics, 144 (June 2008): 479-91.
Sarah E. Turner and William G. Bowen (1999) The Changing (Unchanging) Gender
Gap” Industrial and Labor Relations Review, Vol. 52, No. 2 (Jan., 1999), pp. 289-313

18
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Figure 4.1
Share of Women among High School Graduates by High School
Type
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0.35
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Overall

0.3

Note: “Liceo Classico” is the college-preparatory school with a stronger concentration on humanities and languages.
“Liceo Scientifico” is the college-preparatory school with a stronger concentration in mathematics and Sciences.
The universe is represented by the students graduating each year from those schools in the city of Milano, Italy.
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Figure 4.2

Note: The universe is represented by all college-prep students graduated between 1985 and
2005 in Milano, Italy.

Figure 4.3

Note: The universe is represented by all college-prep students graduated between 1985
and 2005 in Milano, Italy.
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Figure 4.4
(a)

(b)

Note: Each graph represents the percentage of total graduates, by gender, during the period 1985-2005
enrolling in each of the listed college majors.
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Figure 4.5

Note: We measure the average yearly income for the sample of individuals who
graduated from college preparatory high school in Milano in the period 19852005. The income data are those reported to the internal revenue service in
year 2005 in euros.

Figure 4.6

Note: High paid majors are Engineering, Medicine, Economics and Business and Law and the
low-paid majors are Humanities, Art-Design, Agriculture and Education.
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Figure 4.7

Distribution of High School Graduation Grade by Gender
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Note: The high school exit test scores were standardized to be between 0 and 1, where 0 is lowest passing grade
and 1 is the highest score one could get. We only consider people who graduated, hence 0 is the lowest
available score.
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Table 4.1: Measures of Performance in College and Gender-Ability
Final
Time to
Grade in
Dependent Variable
Graduated=1
Graduation
College
Specification
(1)
(2)
(3)
VARIABLES
Female
(Female)X(grade)
HS exit test grade
School X Year Dummies
Major Dummies

0.063***
(0.01)
-0.062***
(0.022)
0.424***
(0.015)
X

Constant

Final
Grade in
College
(4)

Final
Grade in
College
(5)

0.046***
(0.008)
-0.003
(0.012)
0.247***
(0.007)
X

-2.972***
(0.769)
-0.711
(1.281)
-17.031***
(1.072)
X

0.065***
(0.005)
-0.020**
(0.008)
0.207***
(0.006)
X

0.038***
(0.004)
-0.054***
(0.007)
0.263***
(0.006)
X
X

62.768***
(0.174)

0.712***
(0.003)

0.748***
(0.007)

16,561
0.221

16,561
0.392

Sample

enrolled

graduated

Observations
R-squared

22,873

16,035
0.165

0.650***
(0.003)
graduated
in high
paid
graduated graduated
majors
8,406
0.265

Note: Method of estimation is Probit for specification 1, and OLS for all other specifications. Standard
errors are clustered at School/Year level, *** p<0.01, ** p<0.05, * p<0.1.
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Table 4.2: Gender gap in log income and the importance of college majors
Dependent variable: Log of Income in 2005
SPECIFICATIONS
VARIABLES
Female

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

-0.451***

-0.422***

-0.437***

-0.434***

-0.432***

-0.329***

-0.292***

-0.267***

(0.023)

(0.023)

(0.026)

(0.030)

(0.031)

(0.028)

(0.029)

(0.031)

0.375***

0.395***

0.125**

0.033

0.032

(0.047)

(0.047)

(0.051)

(0.054)

(0.054)

HS exit-test grade
Value of real estate
College exit grade

0.011

0.025

0.021

0.032

0.032

(0.038)

(0.042)

(0.042)

(0.041)

(0.041)

-0.025

-0.038

0.720***

0.817***

0.820***

(0.092)

(0.090)

(0.096)

(0.110)

(0.111)

Self-employed=1

-0.112**
(0.057)

(Self-Employed=1) X Fem

0.029
(0.053)

Constant

Observations
R-squared
Sample
Year Dummies
School/Year Dummies
High paid majors Dummy
Low paid majors Dummy
Majors Dummies

10.369***

10.373***

10.475***

10.272***

10.159***

9.481***

9.155***

9.141***

(0.050)

(0.055)

(0.043)

(0.315)

(0.344)

(0.352)

(0.362)

(0.363)

13,472

11,036

8,323

6,872

6,872

6,872

6,872

6,872

0.091

0.089

0.100

0.109

0.124

0.186

0.200

0.201

All

Enrolled

Graduated

Graduated

Graduated

Graduated

Graduated

Graduated

X

X

X

X
X

X

X

X

X

X

X
X

Note: Method of estimation is Ordinary Least Squares. The dependent variable is the natural logarithm of the income in year 2005.
Standard errors are clustered at school/year level in parenthesis, *** p<0.01, ** p<0.05, * p<0.1
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Table 4.3: Gender bias in the choice of highly paid majors and interaction with
Academic quality
Dependent Variable:
High Paid Majors=1
VARIABLES
Female
Female X grade

Full Sample of high school
Graduates
(1)
(2)
(3)
Probit
OLS
OLS
-0.191***

-0.204***

(0.014)
-0.105***
(0.027)

(0.015)
-0.096***
(0.027)

Fem X (grade low
range)
Fem X (grade
intermediate range)

School Dummies
Year Dummies
School X Year
Dummies
Constant

Observations
R-squared

-0.139***

-0.145***

(0.040)
-0.091
(0.075)

(0.041)
-0.100
(0.076)

(0.040)

-0.036

(0.015)

(0.042)

-0.029*

-0.059
(0.048)

0.262***
(0.021)

0.258***
(0.021)

X

X

X

0.523***
(0.010)

0.526***
(0.010)

16,561
0.110

16,561
0.110

16,560

-0.139***

-0.028*

(0.017)
0.070***
(0.022)
0.246***
(0.020)

Female X (grade high
range)
HS exit test grade

0.218***
(0.014)

10% random Sample of Graduates
interviewed
(4)
(5)
(6)
Probit
OLS
OLS

-0.067
0.169***
(0.055)
X
X

1,965

0.177***
(0.058)
X
X

(0.061)
0.166***
(0.055)
X
X

0.371***
(0.114)

0.372***
(0.115)

1,965
0.070

1,965
0.070

Note: The dependent variable is a dummy equal to 1 if the individual has attended a major among the following
four groups: Medicine, Economics/Business, Engineering and Law. The first three columns use all the individuals
who graduated from college in the sample. Columns 4 to 6 only use the 10% sub-sample which we also interviewed
in the Summer of 2011. The reported standard errors in parenthesis are clustered at School/Year level. *** p<0.01,
** p<0.05, * p<0.1.
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Table 4.4: Gender Bias in Major-Imputed Income
Dependent variable: Ln(Major-Imputed Income) in 2005
Specification
(1)
(2)
(3)
Period:
1985-2005
1985-1995
1985-2005
Full Sample
Full Sample
10% interviewed
VARIABLES
Female
Female X grade
HS exit test
grade
School
Dummies
Year Dummies
School X Year
Dummies
Constant
Sample
Observations
R-squared

-0.157***
(0.011)
0.003
(0.019)

-0.135***
(0.013)
-0.004
(0.023)

-0.091***
(0.024)
-0.064
(0.045)

0.119***

0.099***

0.093***

(0.012)

(0.015)

(0.033)
X
X

X

X

10.366***
(0.006)
graduated

10.426***
(0.011)
graduated

10.229***
(0.069)
graduated

16,561
0.109

8,615
0.089

1,965
0.098

Note: Method of estimation is Ordinary Least Squares. The dependent variable is the logarithm of the Majorimputed income in 2005. The first column includes all the individuals who graduated from high school in the whole
sample (1985-2005). Column 2 includes only those individuals who graduated from high school and were also
matched to income in 2005. Column 3 includes those individuals who graduated from high school in the period
1985-2005 and were also interviewed in the Summer of 2011. The reported standard errors in parenthesis are
clustered at School/Year level. *** p<0.01, ** p<0.05, * p<0.1.
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Table 4.5: Gender Gap in Income and Employment rate

Dependent Variable:
Specification
VARIABLES
Female
Female X grade
HS exit test score
School Dummies
Major Dummies
Year Dummies
Constant
Sample
Observations
R-squared

log income in
2005
(1)

log income
in 2005
(2)

Employment
status in 2011
(3)

Employment
status in 2011
(4)

-0.399***
(0.117)
0.139
(0.220)
0.202
(0.157)
X

-0.313***
(0.115)
0.191
(0.210)
0.131
(0.148)
X

-0.007
(0.024)
-0.003
(0.044)
0.027
(0.027)
X

0.002
(0.024)
0.012
(0.045)
0.017
(0.030)
X

X
10.128***
(0.203)
graduated &
interviewed

X
X
9.850***
(0.257)
graduated &
interviewed

X
0.939***
(0.048)
graduated &
interviewed

X
X
0.943***
(0.053)
graduated &
interviewed

1,297
0.274

1,297
0.335

1,965
0.176

1,965
0.192

Note: Method of estimation is Ordinary Least Squares. The dependent variable in column 1 and 2 is the logarithm
of the income measured in 2005 by the internal revenue service. The dependent variable in column 3 and 4 is a
dummy equal to one when the individual is employed in year 2011. The sample is equal to the 10% interviewed
individuals. The reported standard errors in parenthesis are clustered at School/Year level. *** p<0.01, ** p<0.05, *
p<0.1.
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Table 4.6: College-Major Choice of Siblings
Dependent Variable:
Specification
Method
Female
Fem X HS Grade
HS Grade
Year Dummies
School Dummies
Family Dummies
Constant
Sample

Observations
R-squared

Probability Highly Paid Major=1
(1)
(2)
(3)
Probit
OLS
OLS
-0.363***
(0.080)
-0.175
(0.159)
0.463***
(0.114)
X
X
X

Mixed gender
siblings
choosing
alternative
outcomes
751

-0.232***
(0.059)
-0.055
(0.103)
0.292***
(0.083)
X
X
X
-0.361
(0.281)
Mixed
gender
siblings

-0.470***
(0.130)
-0.113
(0.234)
0.439***
(0.166)
X
X
X
1.728***
(0.440)
Mixed gender
siblings
choosing
alternative
outcomes

1,525
0.585

751
0.337

Note: The dependent variable is a dummy equal to 1 if the individual has attended a major among the following
four groups: Medicine, Economics/Business, Engineering and Law. The first and third column include only families
with at least 2 siblings in the sample, with differences in the choice of major between children. Column 2 includes
families with at least 2 children in the sample, including those with children graduating from the same major. The
reported standard errors in parenthesis are clustered at School/Year level. *** p<0.01, ** p<0.05, * p<0.1.
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Table 4.7: Gender gap in occupation-sector imputed wage
Dependent Variable:
(1)

Imputed log wage by sector & occupation
(3)
(4)
(2)

VARIABLES
Female
Female X grade
HS exit test score

-0.063***

-0.054***

-0.052***

-0.045**

(0.019)

(0.019)

(0.020)

(0.020)

0.018

0.028

0.001

0.013

(0.037)

(0.036)

(0.040)

(0.040)

0.042

0.020

0.047

0.028

(0.030)

(0.030)

(0.033)

(0.033)

0.064***

0.059***

(0.020)

(0.020)

-0.005

-0.009

(0.009)

(0.009)

0.007

0.007

(0.009)

(0.009)

0.046*

0.034

(0.028)

(0.027)

0.022

0.022

Imputed wage of father
Father education
Mother education
House value in top decile
House value in bottom decile

(0.021)

(0.020)

School Dummies

X

X

X

X

Year Dummies

X

X

X

X

X

Major Dummies

X

7.448***
(0.048)

7.447***
(0.055)

6.942***
(0.147)

7.006***
(0.151)

graduated &
interviewed

graduated &
interviewed

graduated &
interviewed

graduated &
interviewed

Observations

1,727

1,727

1,515

1,515

R-squared

0.102

0.145

0.121

0.162

Constant

Sample

Note: Method of estimation is Ordinary Least Squares. The dependent variable is described in the header of the
column. Specifications 1 and 2 do not include the family background controls. The reported standard errors in
parenthesis are clustered are at School/Year level. *** p<0.01, ** p<0.05, * p<0.1.
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Appendix to Chapter 4
Description of the Data on Milanese High School GraduatesIn this work we present for the first time unique database collecting information on the high
school career, university career and labor market performance of young Italians who have
graduated from high school between 1985 and 2005. This dataset involves different sources
that have been carefully matched in a complicated merging process. The collection of the
database has involved the collaboration of many parties. The help from the following persons
and institutions made the collection possible: the directors of the high schools in Milano, the
company “Ambroscuole”, the Provincia di Milano, especially in the person of Dr. SinnoneCorno, professor Daniele Checchi (for University’ Stat ale), professor Carlo Lucifora (for
University’ Catholic), professor Francesco Peri (For University’ di Milano, Bicocca),
professors Augusto Sarti and Mauro SantoMauro (for Politechnico di Milano). Divide
Malacrino and Francesca Barbiero provided excellent assistance in collecting and organizing
the data.
We summarize the sources of the single datasets merged, the information contained in each
dataset and the merging process in figure A4.1. The diagram representing the merging
process must be read from left to right.
The core dataset include the universe of all high school graduates attending 13 out of 15
college-prep schools in the city of Milan between 1985 and 2005 (around 30550 individuals).
Data have been collected manually by inputting the information contained in hard copies of
the school records.
The list of the 13 college-prep high schools in the city of Milan involved in the data
collection process by type of school (Classical Studies vs. Scientific Studies) is included in
Table A 4.1.
Among the five major universities of Milan involved in the collection of our data three are
public universities (“Universita’ degli Studi di Milano”, “Universita’ degli Studi di Milano –
Bicocca”, “Politecnico di Milano”) and two are private (“Universita’ Bocconi”, “Universita’
Cattolica di Milano”). The first two public universities mentioned (“Universita’ degli Studi di
Milano”, “Universita’ degli Studi di Milano – Bicocca”) have a very broad offer of majors
while “Politecnico di Milano” offers degrees in Engineering, Architecture and Design only.
Among the private universities “Universita’ Cattolica di Milano” has a broad offer of majors
comparable with “Universita’ degli Studi di Milano” while “Universita’ Bocconi” is a school
of Business, Economics and Law.
The list of majors offered overall by universities located in Milan is very large. For our
analysis we thus aggregated all these majors in 11 broader “Fields of Study” as described in
Table A 4.2.
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Table A4.1
Liceo classico
(focus on classical studies,
humanities)

Liceo scientifico
(focus on math and
sciences)



ISTITUTO LSLR PITAGORA



DA VINCI



BECCARIA



DONATELLI-PASCAL



BERCHET



EINSTEIN



MANZONI



GALILEI



OMERO E TITO LIVIO



MARCONI



PARINI



SEVERI



VOLTA
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Table A4.2

Fields of Study
Agriculture
Architecture and Design
Economics and Business
Education
Engineering
Humanities
Law
Mathematics and Statistics
Medicine
Natural Sciences

Social Sciences

College Majors Aggregated into the Field
Agriculture, Nutrition, Veterinary
Architecture, Design
Economics, Business
Communication Studies, Education, Nursing,
Physical education
Engineering
Literature, Languages, Philosophy, Cultural
Heritage, Art History, Music, History, Archeology
Law studies
Mathematics, Statistics, Physics, Computer
Science.
Medicine
Biology, Bio Technological Sciences, Pharmacy,
Environmental Studies, Geology, Natural Science,
Chemistry
Political Sciences, Social Sciences, Sociology,
Psychology
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Figure A4.1 – Scheme illustrating the Original data and merging process to obtain
the final data
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Chapter 5: More unexplored dimensions of Gender Gap and College
Choice: Attitudes, Choice of Partner and Peer/Teacher effects in
School
Massimo Anelli (UC Davis)
Giovanni Peri (UC Davis and NBER)

5.1 Introduction
In the previous chapter we have established that the choice of college major is a crucial
determinant of the gender gap in earnings. In this chapter we explore new socio-economic
dimensions determining the choice of major and labor market outcomes and contributing to
explain men-women differences. We take advantage of the unique and highly detailed
information we collected on the student career through the interview of a 10% random
sample to shed light on some yet unexplored motivations for the observed different choice of
major. In particular we explore four interesting and unexplored channels that have been
indicated by the recent literature as possible important components of the women’s decision
and of the gender gap.
First, there is a large recent literature that emphasizes the importance of attitudes
(psychological factors) that are not easily measured in standard academic testing, on labor
market performance. These skills differ between men and women and they may contribute
significantly to their different choice/preference of major. Bertrand (2010) emphasizes two
interesting and important “psychological attributes” that may differ systematically between
men and women. The first is the attitude towards competition and the second is the attitude
towards others, or altruism. While we do not have direct information on those, we have
information on some of the choices while in high school that may indirectly inform us about
those attitudes.
Second we explore the idea that the choice of major not only affects the job and the career in
the labor market, but may also affect the probability of marrying a partner with certain
characteristics and income potential. Some majors may signal that an individual (especially a
woman) is committed to a more flexible job and hence has a stronger family orientation. This
in a society in which the family duties are mostly on women can be considered as a desirable
feature of the future wife. We evaluate whether men or women choose majors associated
systematically with higher expected income of the partner.
Finally we preliminary investigate the role of high school peers and of teachers in affecting
the choice of major by women and men. Our database allows us to identify for each
individual those individuals in the same class-school-year (who we call peers). Moreover, we
have information on what college major was suggested by professors at the end of high
school. This information allows us to identify the impact of the gender of the peers and of the
recommendation by professors on the choice of college major by men and women. Several
papers have studied the effect of academic quality of peers on the performance and choices
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of students (e.g. Sacerdote 2001, Carrell et al 2010, De Giorgi and Pellizzari 2010,
Christofides et al 2012). We focus here on the effect of gender of the peers in the choice of
college majors of men and women.

5.2 Sport and Volunteering and choice of College Major
While the literature on gender gap has traditionally focused on measures of human capital
and of academic quality related to activity in the classroom (as we did in the previous
chapter), recent literature has emphasized some complementary abilities and attitudes that
may explain part of the gender gap in terms of choice of major and labor market performance.
One is the attitude of an individual towards competition. As we cannot measure those
directly we posit that people doing sport on a regular basis are likely to be more competitive
than people not doing sport, or at least they are likely to handle competitive pressure better
than those not involved in sport activity. Sport activity such as tournaments and official
league games expose young individuals to a competitive environment, hence choosing to
practice sport on a regular/competitive basis may reveal that those individuals can better
handle competition16. Gneezy et al. (2003), Niederle and Vestlund (2007) and (2008) show
in experimental set-up that women tend to under-perform when they are in a competitive
setting, and tend to shy away from competition while men tend to perform better in
competition and to seek competitive arrangements. Some studies (Gneezy et al. (2003)) find
that women exhibit a performance gap especially when competing against men, while others
(Gneezy and Rustichini 2004) find that the gender gap in performance is highest when
children compete with same gender players. Sport is a situation in which individuals will
compete with others of the same gender.
We would like to explore whether the participation to competitive sports in high school is
associated with the choice of specific college majors. We interpret practicing sport in high
school as a sign of being more competitive and we check its effect on the choice of highly
paid majors (usually more competitive). Also is this effect different for men and women?
Similarly, there is a (mainly experimental) literature that regards the different “social”
preferences between men and women, namely the fact that women are more “socially minded”
and more altruistic than men, as another possible source of different choices and different
performance on the labor markets. In particular college majors such as Education,
Humanities and Social Sciences may be associated with higher concern with social goods,
while majors like Economics/Business and Engineering may be associated with a more
competitive and selfish view of the world. Several papers (e.g. Andreoni and Verstlund 2001,
Eckel and Grossman, 1998) find that in experimental settings women are more willing to
give than men. Our data include information about the participation of the student, during
high school, to volunteer activities in charities or similar groups (social and religious). We
consider participation in these activities as revealing the altruistic attitudes of individuals and
we analyze whether it is correlated with the choice of major in college, and whether the
correlation is different for men and women.
16

A recent paper (Stevenson 2010) estimates the causal effect of sport activity in high school on some measures of
performance in college and participation to the labor market, focusing particularly on women. Lacking a clear identification
strategy to isolate the effect of sport on subsequent outcomes, however, we take the choice of sport activity in high school as
more likely to reveal characteristics of the individual relative to her/his ability to compete.
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Table 5.1 shows the results of including the sport and the volunteer dummies in our
regressions on the probability of choosing a highly paid major in college. In particular the
first two columns report the average marginal effects in a probit regression for the probability
of choosing a highly paid major (as defined in the previous chapter and hence including
Medicine, Engineering, Economics/Business and Law). Columns 3 and 4 show the effects of
the same correlates on the choice of a low-paid major (Education, Humanities, Art and
Design—the three lowest paying majors). Columns 5 and 6 summarize the effects of the
correlates on major-imputed wage. For each dependent variable we include one regression
that omits the sport and volunteering variables (specifications 1, 3 and 5) but includes the
other individual characteristics, including the female dummy, and one specification that
include the sport and volunteer dummies (2, 4 and 6). Then Column 7 controls for the choice
of major and analyzes any additional effect (not through the choice of major) of sport and
volunteering on income in 2005. Finally column 8 considers the correlation between the
explanatory variables, including the sport and volunteering dummies, and the probability of
employment.
The finding in Table 5.1 are very interesting and in large part consistent with the
interpretation that highly paid majors are chosen with higher probability by individuals who
are more competitive (practice sport regularly) and less altruistic (do not volunteer in
charities). In all specifications we control for high school test score, a gender dummy and the
interaction of gender and test score, plus we also include the controls for father’s wage
(imputed from his occupation and sector of activity), father’s education and mother’s
education. The coefficient on the sport dummy is positive on the probability of entering a
high paid major (Column 2). We also find a negative (and not significant) effect of the sport
dummy on the probability of choosing a low paid major. Conversely, being involved in
volunteering activities has a positive and significant correlation with the choice of low paid
majors and a negative and significant correlation with the choice of high paid majors. The
combination of these two effects on major-imputed wage is shown in column 6 and implies a
positive but not significant effect of doing sport and a negative and significant effect of
volunteering on that wage.
Interestingly, those effects on the choice of major are attenuated for women. The estimates
on the interaction between the women dummy and the sport dummy reveals that the effect of
participating to sport activities has less of an effect on choosing high paid major for women.
Even stronger is the attenuation of the effect of volunteering for women. Women who did
volunteering in high school were not more likely to choose a low-paid major than women
who did not. Adding the main effect and the interaction with women gives an effect of
volunteering on the probability of choosing a highly paid or a low paid major that is not
significantly different from 0. Hence while sport and volunteering seem to be significantly
associated with (respectively) higher and lower probability of choosing a highly paid major
and lower (and higher) probability of choosing a low-paid major, this correlation is
significant only for men. Moreover, the estimate of the gender gap is statistically the same
with and without these controls for all of the outcomes analyzed in columns 1-6.
It is also interesting to consider the correlation of sport and volunteering with the income of
individuals, after we control for college major. Possibly, the qualities revealed by
participating to those activities have an impact on job performance, beyond the choice of
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major. Column 7 shows the effects of sport and volunteering in high school on income in
2005 once we control for college major. Hence, these estimates capture the additional
positive (or negative) effect on income associated with doing sport and volunteering, not
channeled through the choice of college major. The only significant additional effect is a
positive effect of sport on income, even controlling for college major. In fact the point
estimate of this effect is quite large (equal to a difference of 27% between those who did and
those who did not do sport). Moreover this effect is only due to men, as for women the effect
(sum of the main effect and of the interaction) is not significantly different from 0. The
competitive edge seems to help men (possibly for their choice of occupations) but not women
in the labor market. Finally, in column (8) we see whether sport and volunteering affect the
employment probability of individuals in our sample. Given the very high participation rate
of this sample there is no discernible effect of volunteering and sport on being employed.
5.3 Expected Partner Income and Marriage as Determinants of College Major
The choice of college major by women in our sample is hard to rationalize if one considers
only expected future income as their motivation and academic ability as their constraint. In
fact, women reveal a systematic strong preference against the choice of high paid majors
even while they exhibit higher academic quality.
An alternative explanation is that women value different outcomes than men when choosing
a major. They possibly give lower weight to the monetary income that can be accessed after
graduation and higher weight to other features of the college major. In Chapter 1 we have
emphasized that women value flexibility in their occupation and the US data show that
women are much more likely to choose majors that give access to occupation where a large
fraction of individuals is employed part-time. This is likely due to the fact that women,
especially while in their 30’s and 40’s, attribute high value to spending time with the family
(see also the results in Chapter 3).
Here we consider a family-related motivation that, however, would be perfectly in line with
women maximizing income of their future household (rather than their own). One possibility
for the choice of major is that, while not paying high wages, enrolling and graduating from a
low-paying major could increase the probability that a woman finds a partner (husband). Or
choosing low-paid college majors may increase the expected income of the future
partner/husband. Given the preference of female for low-paid major this story would be true
only if there is an “assortative matching” in terms of majors on the marriage market. That is,
if women in majors characterized as “typically female” (and low paid) have higher
probability to marry high-earning men, from typically male majors. In such a case a rational
choice for a woman could be to trade off her wage, for the wage of the potential husband.
This could happen if men consider the choice of a low-paid major by a woman, especially if
she has high academic quality, as a signal of her commitment to the family. If men with
higher potential income prefer marrying women with stronger commitment to the family
(guaranteeing higher quality of the children), then there could actually be assortative
matching.
In order for this to be the case, we should observe three facts that would be consequences of
this type of matching. First, women who have chosen low-paying majors should have a
higher probability of being married (controlling for age, school and individual
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characteristics). Second, conditional on being married, women who chose low-paying major
should marry men earning higher income. Third, there should be a positive female-male gap,
controlling for other features, in the partner-wage predicted by the major; namely, in order to
offset the negative gender gap in major-imputed wages, women should have a positive
gender gap in major-imputed partner wage.
Column 1 and 3 of Table 5.2 show the average marginal effects on the probability of being
married in 2011 (Probit regression) of individual controls (including parents’ education,
father’s wage and the high school grade) and of the high and low-paid major dummies.
Column 1 is limited to women and column 3 to men. Then column 2 and 4 show the
correlation, separately by gender, between the same explanatory variables and the expected
income of the partner (imputed from his/her occupation/sector of activity).
The results do not support at all a theory of assortative matching in marriage, nor the idea
that women increase their probability of marrying highly paid men, by choosing low-paid
majors. In fact the probability of marriage and the average income of the partner are not
correlated to the choice of a low paid major at all. Mother education and father education
seem both correlated with higher income of the spouse, and interestingly, the academic
quality of women (as measured by high school grade) has a positive effect on the expected
income of the husband (suggesting homogeneous matching).
Table 5.3 is a further test that assortative matching in the marriage (in terms of income) is not
a plausible explanation for the preference of women in the choice of low-paid majors. In that
table we consider, for each major, the expected income of the partner. Then we regress it on
the academic quality of the individual and on his/her background and family characteristics.
If the assortative matching is at work then we should observe a positive gender gap, namely
we should observe women choosing majors that increase the probability of marrying a
partner with higher income (relative to the choice of men). The four specifications of Table
5.3, that include progressively more background controls, do not support that idea. In fact
women tend to choose majors with a lower predicted average income of the partner, relative
to men, although the effect is small (0.5 logarithmic points). The effect is not significantly
different from 0 when controlling for family background.
While concerns for the family can certainly enter the choice of major, improving the
probability of getting married or increasing the expected income of the spouse does not seem
to be what drives that choice17.
5.4 Peer Gender, Teacher’s recommendation and choice of College Major
Two other important and mostly unexplored determinants in the choice of college major are
the peer pressure and the suggestion provided by high school teachers. Women may attach a
larger weight to the opinion and choices of their peer and of their teachers. Or, driven by
stereotypes teacher may disproportionately suggest low-paid major to women. In the
analyzed Milanese high schools teachers were overwhelmingly women, potentially biased in
Let us also notice that the fertility rate of women in our sample is very low. In general women in
northern Italy have had among the lowest fertility rates in the whole world. The average number of
children per woman, in 2011, covering an age range between 29 and 45 was 0.71!, the median number of
children was one.
17
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suggesting low-paying majors to high quality female students contributing to perpetuate the
bias. Several studies have shown relevant peer effects on several student outcomes. Sacerdote
(2001) finds effects of randomly matched roommates (in Dartmouth) on the grade average
and the probability of joining fraternities. He does not find any evidence of peer effect on
choice of major, however. De Giorgi et al (2010) find a significant effect of randomly
assigned class-mates in first-year college courses on the choice of major within Bocconi
University (one of the universities in our sample of Milano). Carrell et al (2011) find a causal
effect of peers on the level of physical “fitness” of US Air force academy students and on the
school performance of those. Christofides et al (2012) exploit Canadian data and find that
high school peers have a significant impact on both high school educational outcomes and on
the probability of aspiring to and attend college. Neither of those studies focuses, specifically
on the gender dimension of peer effects.
Our data and our settings are ideal to identify peer effects. First of all we can identify
individuals belonging to the same class in the high school. Second, the gender composition of
a class is plausibly exogenous as it is affected by many random events. Third, a class in an
Italian high school is a set of students who share the same identical choice of courses, the
same professors for 5 years. Hence students in the same class are exposed for a long period to
mutual interactions at an age (14 to 18) in which peers are very important. We will analyze
whether the gender composition of the class affected the choice of college major. While we
cannot identify a peer effect in the choice of major, in the sense that we cannot identify if it
was the choice of major itself or other features of the peers that affects one’s choice, we can
identify the final effect of the gender-ratio in a class on the probability of choosing a highly
paid major.
In our analysis we control for fixed effects at the school-year level and for fixed teacher
effects (the most relevant types of common shocks) and, crucially, we can exploit the random
distribution of gender composition across cohorts over time, in order to differentiate the
effect of the male share in the class from common school-year shocks (and teacher effects)
on the choice of major.
Table 5.4 reports the tests of randomness of the share of males across classes in our sample.
In specification 1 we regress such ratio on the percentage of people living in rich districts of
Milano (with houses in the top 10% of the value distribution) and on the percentage of people
living in poor districts of Milano (with houses in the bottom 10% of the value distribution).
Lacking information on the family income for the students the value of their house is a good
proxy. We also include school by year fixed effects to test only the within school-year
variation. The coefficients on the explanatory variables are not significant, showing no
evidence that the gender ratio of a class is related to income or family status variables (predetermined characteristics). In specification 2 we enter directly the average student house
value for the class and the average distance from school for the class. Again we do not find
any evidence of a correlation between gender ratio and these variables. Hence we consider
plausible that the gender composition of a class is simply the result of sampling variation.
As the gender of a person affects dramatically his/her choice of major, we analyze here if the
gender of the peers, who spend 5 years together with a student, may also affect his/her choice
of major. Male peers are more likely to choose highly paid majors, but they also create a
more competitive environment for women in the class and possibly encourage gender
stereotypes in the identification of male and female students. Would this encourage or
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discourage women from choosing highly paid majors? Would the effect of more male
classmates be different on men and women? And ultimately, would these peer effects
contribute to explain the very different choice of men and women? Table 5.5 shows the
results of regressions performed to shed light on these questions.
In column 1 we simply add the share of male classmates as explanatory variable 18 to the
standard specification (as in Table 4.3) in the choice of highly paid majors (dummy). We
estimate the effect using OLS. The standard errors are, as usual, clustered at the school-year
level. This specification does not reveal a significant effect of the share of males on the
probability of choosing a highly-paid major. However, Column (2) in which, we split the
effect of the share of male in the class between a main effect on males and an additional
effect on women reveals a very interesting pattern. The percentage of male in a class
increases significantly the probability of males choosing a highly paid major by 12
percentage points (as the main effect is positive and significant). For women the additional
effect essentially offsets the main effect so their probability of choosing a highly paid major
is not affected, on average, by the presence of male classmates. This may reveal that women
do not feel the pressure of their class-mates, while men are pushed to imitate each other in a
competitive class environment. Also interestingly this behavior of males, reinforcing eachother in the choice of highly paid major, while female are not affected by peer gender,
explains more than a quarter of the men-women gender gap in choice of highly paid major,
as the estimate of the female dummy coefficient decreases from -0.22 to -0.16 in percentage
points. Notice, finally, that higher grades in high school are associated with higher
probability of choosing a highly-paid major and that coming from a rich home (measured as
the value of the house) increases marginally the probability of choosing a highly paid major.
Column 3 of Table 5.5 further decomposes the heterogeneity of the effect of male peers, by
interacting the percentage of males with a dummy for having a grade in the exit test at the
top of the distribution (between the score of 90 and 100) and with that dummy plus the
female dummy. The results show that most of the positive effect of male peers in pushing the
choice of highly-paid majors is on high-quality students. A top student is 29% more likely to
choose a high paid college major in a class with all males than in one with all females,
controlling for everything else. Women, on average, exhibit even a negative effect of the
share of male classmates on their probability of choosing a highly paid major (adding the
main effect and the interaction with women we get an effect equal to -7.6 percentage points
going from all male to all female classmates). However, for women at the top of the ability
distribution, the presence of men increases their probability to choose highly paid majors
(although not as much as for men). Columns 4 and 5 and columns 6 and 7 reproduce the
regressions in 2 and 3 with more demanding fixed effects that control for section by decade
and section by five year effects, so as to absorb the effect of a gradual turnover of teachers
over time. All the specifications confirm the effects found in 2 and 3. Namely, the share of
male peers increases significantly the probability of choosing a highly-paid major for male
students, especially those of high academic quality. Also, on average a higher percentage of
male peers will leave unchanged or decrease the probability that a women chooses highly
paid majors.

The share of male classmates is calculated as the number of male classmates (except the individual)
divided by the total number of people in the class, excluding the individual.
18
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Finally, in table 5.6 we estimate specifications similar to those in Table 5.5 but including a
dummy variable equal to one if the recommendation of the teachers at the end of high school
was to enroll in a highly-paid major. We obtain this variable from the high school records.
Only if there is an explicit recommendation (which is present in about 46% of the cases) and
such recommendation is for one or more of the four highly-paid majors (Medicine,
Engineering, economics/Business and Law) we code it as a one. Otherwise we code it as a 0.
First, let us notice that the variable has a very large and extremely significant coefficient in
all specifications (first row of table 5.6). Teachers’ suggestions contain information on the
skills of the student and may be very influential when the student decides the college major.
Second, we also notice that the recommendation themselves have a huge gender bias, in the
sense that controlling for the academic quality (test score) teachers are much more likely to
recommend a highly-paid major to men than to women. While 56% of men is recommended
a highly paid major by teachers on 36% of women is (this bias is not reported). Finally, while
including the teacher recommendation does not change much the size of the male-peer
effects, which is still positive on high quality male, and negative on the average woman and
close to 0 for the average men, this variables reduces further the gender gap in the choice of
highly paid major (to around 8%). Hence another quarter of the gender bias in the choice of
major is “explained” by (or at least correlated with) the gender bias in the teachers’
recommendation. The gender (usually female) and degree (usually a low-paid major) of most
high school teachers may explain why they suggest highly-paid major less frequently to
women. This shows that high school teacher and their education may be part of the reasons
that perpetuate the choice of low-paying major for women, recommending to high quality
women majors such as Education, Humanities and Art rather than Engineering or Economics.

5.5 Policy Implications and Discussion
The chapters in this first part of the book have examined in great details determinants of the
labor market gender gap, some of which were largely unexplored. We learned about the role
of discrimination, family, college major choice and high school environment in a detailed
and new way by using new methods and new data. These findings should be relevant in
discussing and recommending policies that may address the issue of the gender gap in
income and labor market outcomes. First, the gender gap in income and earnings still exists
and it is particularly large in Spain and Italy, among the analyzed countries. Second, more
schooling and education are not, per se, a solution to this problem: women are highly
educated in all analyzed countries but the earning gender gap is as large among college
educated as among other workers. In fact even among the highest educated (see Chapter 2) a
large part of gender gap may be due to discrimination. Third, the choice of college major
(analyzed in Chapter 4) and early family-career choices (analyzed in Chapter 3) are
responsible for a very large part of the gap. The fact that women shy away from mathintensive highly paid college majors and then choose (or are forced) to put on hold their
career to attend the family needs may be the largest causes of earning differentials. Fourth,
focusing on the evidence presented in the last two chapters and based on the Italian case,
women seem to have high academic quality, even in science and math-intensive curricula.
They simply choose far less frequently math-intensive/highly paid majors such as
engineering and economics-business. Fifth, it appears that, especially for women of high
academic quality, lack of information and perpetuating social norms, also through teachers’
recommendation of college majors, may be part of the reason for these sub-optimal (from an
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economic point of view) choice of major. The very strong effect of teacher recommendations,
which are strongly biased in favor of majors such as Education, Classics and Art for women,
can be another sign that social norms, pushing women in some occupations, are very
persistent.

In the light of these results we briefly discuss three potential policies that could change the
choice of major of women. First, and least expensive, high school teachers (women and men)
should be educated on the importance of recommending highly-paid majors also to women,
especially those with high academic achievements. At the very least they should provide
more information and a more gender-neutral approach to recommending college major to
high achieving men and women. Alternatively, high school teachers should be selected in
larger part among those individuals with a math-intensive and science-intensive background.
And the college preparatory high-school curriculum should be shifted towards more science
and math and less classics and humanities.
Second, as peers may have an impact on the choice of major, especially on highly
achievingstudents, it may be important to delay the “tracking” of students into specialized
schools until later, when the students have a better idea and more information about the job
they would like to do. In the Anglo-Saxon system students are in a single track until the end
of high school, and then even in the early years of the university they share most of the
courses until they choose their major during their second year of college. This implies that,
when they choose the major they have benefitted from observing diverse peers and may have
learned valuable information about highly-paid majors. In Italian schools, instead, a large
share of high-achieving women is tracked in the “Liceo Classico” since age 12 and they
mostly observe the major choice of other women.
Third, as women may value other things besides expected wages, providing more
information on the math-intensive majors and giving incentives and rewards to choose them
could push some of the high-achieving women towards them. For instance there could be
fellowships for women with high exit-test scores from high school who choose to attend a
highly-paid math-intensive college major. Or universities with math-intensive college majors
could make an effort in reaching out to high quality women, by setting aside some slots for
them only (if there is an entry test and a fixed number of slots). Both policies would be
preferable to simple prizes based on high-school exit test, because they combine an academic
incentive (to do well in high school) with an incentive to choose highly-paid (and highlyproductive) college majors. More simply, policies that create a larger flow of information
between women attending highly paid major (or graduated from them) and women in high
school, or with teacher in high school should also be encouraged. Tutoring of high achieving
female students in high school by women in highly paid college majors could also be
successful.
5.6 Conclusions
In this chapter we have explored the potential determinants of college major choice that we
have shown to be such a crucial determinant of the earning gap between men and women.
We have identified and analyzed four factors that the previous literature has suggested as
possibly relevant in determining the gender gap but no empirical study has explored for lack
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of data. The first is the fact that women and man have different psychological attitudes
towards competition and altruism. Being less competitive and more altruistic may generate a
preference in women driving them to more “socially oriented” majors (Education, Social
Sciences) and less towards profit-oriented ones (Engineering, Business). The regression
analysis uses participation to sports and to volunteer activity during high school as revealing
whether a person is more altruistic or more competitive. We find that doing sport and not
doing volunteering are predictors of a higher probability of enrolling in a high paid major.
This relationship is much stronger for men than for women. Hence the psychological
explanation goes part way to explain the different choice of majors.
Then we consider the possibility that women may choose a major accounting for its effect on
the probability of marriage and on the average income of the spouse. Our results do not
support this explanation, because we find that choosing low paid major neither increases the
probability of marriage for women (given other characteristics) nor affects the expected
income of the future spouse.
Finally we explore the possibility that women are affected by the gender of their peers in
high school and by the recommendation of college major given by their teachers in high
school. We find some evidence that male students are more likely to choose high-paid majors
if they attended classes with a large male share. For women, however, there is a smaller
effect, as their choice of college major is less affected by the class gender composition. We
also find a very strong impact of the recommendation of college majors by teachers (which is
very gender-based) on the choice of students.
Overall, all our attempts to explain the income gender gap for highly educated women in
Italy and even to study the gender gap in their choice of major have explained only between
one third and one half of the difference. While we think this is a very relevant portion, we
also acknowledge that culture and possibly prejudice (which we saw in Chapter 2 is also
important in determining the gender gap in the US) may still play an important role. In
particular by directing women to family roles early in their career and hence affecting the
choice of major to prefer jobs whose human capital does not depreciate (and possibly easier
to combine with children rearing), the culture and tradition of country as Spain and Italy may
still play a very important role in maintaining the gender gap. Only slowly and with time, and
with the help of forward looking parents and teachers, the college and career choices of
young Italian and Spanish highly educated women will progressively increase their
opportunities vis-à-vis their male colleagues.
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Tables for Chapter 5
Table 5.1 - Sport and Volunteering and Choice of College Major
Specification
Method
Dependent
Variable
Female
Fem X HS
Grade
HS Grade

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

Probit

Probit

Probit

Probit

OLS

OLS

OLS

log of wage imputed by
major

OLS
Log of
actual
wage

Employed=1

High Paid Major=1
-0.146***

-0.158***

0.084**

0.106***

-0.111***

-0.128***

-0.172

-0.003

(0.033)

(0.036)

(0.033)

(0.037)

(0.020)

(0.023)

(0.123)

(0.023)

-0.111*

-0.124*

0.159**

0.168**

-0.054

-0.062

-0.214

-0.039

(0.065)

(0.065)

(0.069)

(0.070)

(0.041)

(0.041)

(0.190)

(0.040)

0.219***

0.232***

-0.174***

-0.184***

0.114***

0.122***

0.275**

0.043*

(0.049)

(0.049)

(0.055)

(0.056)

(0.029)

(0.030)

(0.131)

(0.024)

Sport
Sport X Fem
Volunteering
Volunt X
Fem
Family
controls
Year
Dummies
School
Dummies
Major
Dummies

Low Paid Major=1

0.055*

-0.017

0.024

0.274***

-0.008

(0.031)

(0.035)

(0.020)

(0.087)

(0.018)

-0.020

-0.029

0.010

-0.228

0.006

(0.052)

(0.046)

(0.031)

(0.153)

(0.033)

-0.066**

0.062**

-0.058***

-0.121

0.013

(0.029)

(0.026)

(0.018)

(0.084)

(0.017)

0.076*

-0.065*

0.060**

-0.060

-0.012

(0.042)

(0.034)

(0.027)

(0.119)

(0.022)

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Constant

9.913***

9.936***

9.796***

0.790***

(0.167)

(0.166)

(0.787)

(0.152)

Sample

10% random Sample of Graduates interviewed
Observations

2,261

2,261

2,261

2,261

R-squared

2,261

2,261

1,234

2,261

0.105

0.109

0.162

0.184

Note: Dependent variable in each regression is specified at the top of the column. The method of estimation is Probit for
specification 1-4 and OLS for the remaining specifications. Standard errors clustered at School/Year level in parenthesis. The
sample includes those individuals among the high school graduates who enrolled in college and have been interviewed in
2011. Family controls: father wage, father education, mother education. *** p<0.01, ** p<0.05, * p<0.1.
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Table 5.2 – Choice of College-Major, Probability of Marriage and Income of the Partner
Women
Specification
Method
Dependent Variable
HS Grade
Father wage
Father education
Mother education
High paid major=1
Low paid major=1
Year Dummies
School Dummies
Constant

Sample
Observations
R-squared

(1)
Probit
Married=1
-0.044
(0.047)
0.082*
(0.048)
-0.042*
(0.023)
0.032
(0.020)
0.011
(0.037)
0.001
(0.037)
X
X

Enrolled &
Interviewed
1,153

Men

(2)
OLS
Log wage of
partner
0.049*
(0.027)
0.111***
(0.025)
0.023*
(0.013)
0.130***
(0.014)
-0.008
(0.020)
-0.029
(0.019)
X
X
6.008***
(0.190)
Enrolled &
Interviewed
703
0.365

(3)
Probit
Married=1
0.031
(0.052)
0.038
(0.050)
0.005
(0.023)
0.014
(0.021)
0.046
(0.032)
-0.003
(0.041)
X
X

Enrolled &
Interviewed
1,041

(4)
OLS
Log wage of
partner
-0.022
(0.030)
0.054
(0.034)
0.035*
(0.018)
0.119***
(0.016)
0.027
(0.020)
0.016
(0.023)
X
X
6.465***
(0.234)
Enrolled &
Interviewed
643
0.263

Note: Dependent variable in each regression is specified at the top of the column. The method of estimation is Probit for
specification 1 and 3 and OLS for specifications 2 and 4. Standard errors clustered at School/Year level in parenthesis. The
sample includes those individuals among the high school graduates who enrolled in college and have been interviewed in
2011. Family controls: father wage, father education, mother education. *** p<0.01, ** p<0.05, * p<0.1.
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Table 5.3 - Testing “assortative” matching in marriage
Specification
Dependent Variable
Female
Fem X HS Grade
HS Grade
Father wage
Father education
Mother education
Mother educ X Fem
Father educ X Fem
Year Dummies
School Dummies
Constant
Sample

(1)

(2)
(3)
Log wage of partner imputed by major

-0.005***
(0.001)

-0.005**
(0.002)
-0.001
(0.004)
0.008***
(0.003)

-0.004
(0.003)
-0.001
(0.005)
0.007*
(0.003)
-0.001
(0.002)
0.001
(0.001)
0.004***
(0.001)

1,514
0.047

1,514
0.055

1,346
0.078

(4)

-0.006
(0.007)
-0.002
(0.005)
0.007*
(0.003)
-0.001
(0.002)
0.002
(0.001)
0.003**
(0.002)
0.001
(0.002)
-0.000
(0.002)
X
X
X
X
X
X
X
X
7.335***
7.331***
7.321***
7.321***
(0.005)
(0.005)
(0.017)
(0.017)
10% random Sample of Graduates interviewed
1,346
0.078

Note: Dependent variable in each regression is the logarithm of major-imputed wage of the partner. The method of
estimation is OLS. Standard errors clustered at School/Year level in parenthesis. The sample includes those individuals
among the high school graduates who enrolled in college and have been interviewed in 2011. Family controls: father wage,
father education, mother education. *** p<0.01, ** p<0.05, * p<0.1.
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Table 5.4 - Is male-ratio in classes correlated with pre-determined characteristics?
SPECIFICATION

VARIABLES
Class % in bottom 10% house value
Class % in top 10% house value

(1)
Male
ratio in a
class

Constant

Male ratio

-0.042
(0.052)
0.009
(0.055)

Class mean house value
Class mean distance from school

(2)

-0.005
(0.004)
0.424***
(0.012)

0.080
(0.053)
-0.004
(0.004)
-0.229
(0.434)

Observations
1,160
1,160
R-squared
0.618
0.618
School/Year FE
X
X
Note: The dependent variable is the share of male in each class. The units of
observations are classes within school-year. The method of estimation is OLS.
Standard errors are clustered at school/year level in parenthesis. *** p<0.01, **
p<0.05, * p<0.1
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Table 5.5 - Major choice and percentage of Male Peers in High School Class
Dependent variable: Highly paid major=1
SPECIFICATION

(1)

(2)

(3)

(4)

(5)

(6)

(7)

-0.223***

-0.165***

-0.159***

-0.169***

-0.164***

-0.168***

-0.161***

(0.009)

(0.028)

(0.029)

(0.028)

(0.029)

(0.028)

(0.029)

0.057

0.121***

0.060

0.120***

0.060

0.086*

0.028

VARIABLES
Female
%male

(0.035)
%maleXfemale

(0.045)

(0.048)

(0.045)

(0.047)

(0.045)

(0.048)

-0.125**

-0.136**

-0.116**

-0.128**

-0.116**

-0.130**

(0.056)

(0.057)

(0.056)

(0.057)

(0.055)

(0.056)

%maleX(grade90-100=1)
femaleX(grade90-100=1)
%maleXfemX(grade90100=1)
grade70-80=1
grade80-90=1
grade90-100=1
House value in top 10%

0.295***

0.292***

0.283***

(0.076)

(0.076)

(0.077)

-0.015

-0.015

-0.022

(0.055)

(0.056)

(0.057)

0.033

0.034

0.045

(0.109)

(0.109)

(0.112)

0.072***

0.072***

0.073***

0.073***

0.074***

0.072***

0.072***

(0.010)

(0.010)

(0.010)

(0.010)

(0.010)

(0.010)

(0.010)

0.143***

0.143***

0.143***

0.144***

0.145***

0.142***

0.143***

(0.012)

(0.012)

(0.012)

(0.012)

(0.012)

(0.012)

(0.012)

0.196***

0.196***

0.058

0.197***

0.060

0.197***

0.065

(0.014)

(0.014)

(0.042)

(0.014)

(0.042)

(0.014)

(0.043)

0.024*

0.025*

0.024*

0.025*

0.024*

0.025**

0.024*

(0.013)

(0.013)

(0.013)

(0.013)

(0.013)

(0.013)

(0.013)

-0.006

-0.006

-0.005

-0.007

-0.006

-0.008

-0.007

(0.012)

(0.012)

(0.012)

(0.012)

(0.012)

(0.012)

(0.012)

0.564***

0.532***

0.559***

0.039

0.048

0.039**

0.050**

(0.043)

(0.045)

(0.045)

(0.070)

(0.069)

(0.019)

(0.020)

Observations

17,528

17,528

17,528

17,528

17,528

17,528

17,528

R-squared

0.094

0.095

0.096

0.098

0.100

0.105

0.106

Enrolled

Enrolled

Enrolled

Enrolled

Enrolled

Enrolled

Enrolled

X

X

X

X

X

X

X

House value in bot 10%
Constant

Sample
School X Year FE

School X Section FE
X
X
X
School X Section X 10 years
FE
X
X
School X Section X 5 years
FE
X
X
Note: Dependent variable is a dummy equal to one for choosing a highly paid major. The method of estimation is OLS.
Standard errors are clustered at school/year level in parenthesis, *** p<0.01, ** p<0.05, * p<0.1.
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Table 5.6 – Effects of Teacher recommendation on the choice of highly paid major
Dependent variable: Highly paid major=1
SPECIFICATIONS

(1)

(2)

(3)

(4)

(5)

(6)

(7)

Teacher suggested highly paid
major=1

0.412***

0.412***

0.411***

0.413***

0.412**
*

0.415**
*

0.414***

Female

(0.013)
0.144***

(0.013)
0.084***

(0.013)
0.085***

(0.013)
0.083***

(0.013)
0.083**

(0.013)
0.076**

-0.076**

(0.011)

(0.032)

(0.032)

(0.031)

(0.032)

(0.030)

(0.031)

0.057

0.119***

0.059

0.117**

0.057

0.103**

0.044

(0.038)

(0.045)

(0.049)

(0.046)

(0.050)

(0.054)

-0.125**

-0.122*

-0.126**

-0.124*

(0.050)
0.135**

-0.134**

(0.062)

(0.063)

(0.062)

(0.060)

(0.061)

0.277***

(0.063)
0.270**
*

(0.077)

(0.078)

(0.079)

0.004

0.003

-0.002

(0.057)

(0.058)

(0.059)

-0.022

-0.016

-0.009

(0.116)

(0.117)

(0.119)

VARIABLES

%male

%maleXfemale

%maleX(grade90-100=1)
femaleX(grade90-100=1)
%maleXfemX(grade90-100=1)
grade70-80=1

(0.013)

0.263***

0.023**

0.023**

0.023**

0.023**

0.023**

0.021**

0.022**

(0.011)

(0.011)

(0.011)

(0.011)

0.082***

0.082***

0.082***

(0.011)
0.080**
*

(0.011)

0.082***

(0.011)
0.082**
*

(0.013)

(0.013)

(0.013)

(0.013)

(0.013)

(0.013)

0.162***

0.162***

0.032

0.162***

0.035

(0.013)
0.161**
*

(0.014)

(0.014)

(0.042)

(0.014)

(0.042)

(0.014)

(0.043)

0.027*

0.028*

0.026*

0.030**

0.028**

0.030**

0.028**

(0.014)

(0.014)

(0.014)

(0.014)

(0.014)

(0.014)

(0.014)

-0.008

-0.008

-0.006

-0.010

-0.008

-0.011

-0.009

(0.013)

(0.013)

(0.013)

(0.013)

(0.013)

(0.013)

0.394***

0.362***

0.391***

0.019

0.040

(0.013)
0.796**
*

0.804***

(0.045)

(0.048)

(0.050)

(0.032)

(0.033)

(0.026)

(0.026)

Observations

12,740

12,740

12,740

12,740

12,740

12,740

12,740

R-squared

0.245

0.246

0.247

0.251

0.252

0.256

0.257

Enrolled

Enrolled

Enrolled

Enrolled

Enrolled

Enrolled

Enrolled

School X Year FE

X

X

X

X

X

X

X

School X Section FE

X

X

X
X

X

grade80-90=1

grade90-100=1
House value in top 10%
House value in bottom 10%

Constant

Sample

School X Section X 10 years FE

0.080***

0.038

School X Section X 5 years FE
X
X
Note: Dependent variable is a dummy equal to one for choosing a highly paid major. The method of estimation is OLS.
Standard errors are clustered at school/year level in parenthesis, *** p<0.01, ** p<0.05, * p<0.1
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