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Abstract: The objective of this work is to use python-based big data tools to perform a gender
study of doctoral theses carried out at the Faculty of Physics of the University of Barcelona. The
data used for the study is a total of 561 theses that have been obtained from the Dipòsit Digital of
the University of Barcelona through Web Scraping and have been analyzed using Python.

I. INTRODUCTION

A transversal point of view is necessary to understand
what surrounds us. Even though higher education for
women is currently normalized in Spain, it was not until
1910 that women were able to access university legally
[1]. The legalization of higher education for women did
not imply a paradigm shift, especially in technical and
scientific education. A good example of this is that in
Spain, there was no female PhD in physics until 1929 [2].

According to a study carried out by GENERA (Gender
Equality Network in Physics in the European Research
Area), the percentage of women full professors in the
area of physics in universities in the USA and in Europe
stands at 16% [3]. Furthermore, this percentage is closely
related to the field of study. A study carried out by
RFEF shows that in Spain, in the field of optics, women
make up 40% of the total PDI, while in areas such as
theoretical physics and electromagnetism they are only
15%. In addition, despite the fact that the percentage
of PDI women in Spain is around 22%, this percentage
decreases to 14% in full professor positions [4].

The objective of this work is to use Python to obtain
and analyse data to carry out a gender study on the the-
ses directed in the Faculty of Physics of the University of
Barcelona, and the circumstances that accompany them
in order to observe the evolution of the presence of the
female gender in the faculty of physics of UB and thus
be able to observe if there is segregation due to gender.

II. METHODOLOGY

In order to carry out this study, it has been necessary
to obtain the data on the doctorates that have been com-
pleted. The theses that have been completed at this fac-
ulty are collected in different databases. Although these
data are publicly accessible, none allows free download-
ing. That is why the data had to be obtained using the
Web Scraping technique.
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A. Web Scraping

Manual data collection can be a very slow technique
if the number of data to be analysed is relatively large.
In addition, it often involves human errors. That is why
new techniques have been developed to obtain data in a
much faster and more efficient way. In this study, the
methodology used has been Web Scraping.
Web scraping consists of programming a bot with the

aim of automating the collection of data from a web page.
This data collection is done from the source code of the
page through Parsing [5].
The source code of the page contains all visible infor-

mation and is written in the HTML programming lan-
guage. The different sections of the web are divided into
HTML classes that serve to organise the text and, within
these classes, the information is separated into HTML
tags, which format the text and allows to find the in-
formation [6]. The Parser is a function that subdivides
these classes and tags and allows a search for the required
data through its class and tag.

B. Data collection

The data has been obtained from the Dipòsit Digital of
the University of Barcelona [7]. This database organises
doctorates by departments. The theses of each depart-
ment are distributed in different URLs and, on each of
these pages, you can preview 20 different theses. One
advantage of this database is that each department is as-
signed a URL prefix, meaning that for viewing the entire
list, it’s only necessary to add a multiple of 20 to the URL
assigned to the department, thus accessing each page.
In this case, the bot has been programmed using two

Python libraries. The Request library allows establishing
a connection between the web server and the computer
from the URL. On the other hand, to obtain the data
from the web server, Beautiful Soup has been used, which
allows searching the web information through its Parser.
The procedure followed consists of two parts.
First, using a loop, a connection is made with each

of the pages that contains the list of theses and, by
means of the Parsing function of BeautifulSoup, the
hyperlink associated with each of the theses registered
in the Astronomy and Meteorology, Electronics, Elec-
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tronic and Biomedical Engineering, Applied Physics, Ap-
plied Physics and Electronics, Applied Physics and Op-
tics, Fundamental Physics, Quantum Physics and As-
trophysics, Physics of Condensed Matter, Physics of the
Earth and the Cosmos, Electronics Department and Fac-
ulty of Physics categories is obtained. As with the filter,
all theses have the same URL except for a reference num-
ber. This number is the one that has been registered to
be able to access the information of each thesis.

Once the URLs belonging to each thesis have been ob-
tained, Request has been used to make a connection with
each of the pages and, with the use of the parser, the au-
thor, director or directors, year of defense, department
and, finally, the title of the thesis are obtained.

C. Data treatment

A Python program has been made to automatically
classify the gender of the authors and thesis directors
from a list of the Instituto Nacional de Estad́ıstica (INE)
where all the names that have been registered a mini-
mum of 20 times in Spain separated by gender are col-
lected [8]. This program separates the first name of the
authors and/or directors and checks if it is on the INE
list. One of the problems associated with this methodol-
ogy is that it is not capable of classifying all the names
obtained during scraping. Those names that appear only
associated with one gender are automatically assigned to
its gender while both the names categorised as “unde-
termined” and those that were not on the INE list have
been classified manually, searching for information on the
doctor or director.

Another problem associated with this data is that the
same name could appear written in different ways, so
that the program interprets it as two different people.
To avoid this error, these names have been manually cor-
rected.

Once all the names have been categorised, they have
been analysed. Most of the analysis has been carried out
by counting the gender of the authors and/or directors
based on the previous classification.

A visual representation of the data obtained has been
made in the form of a tree using Pydot, which is a library
that allows the creation of custom nodes and their con-
nection. To do it, the nodes of all the people who appear
in the study have been created. After this, a python list
has been created with the directors and the authors of
the theses they have directed. To finish, the nodes of
the directors have been connected with the correspond-
ing authors using an arrow that goes from the director
to the authors.

All the code used in this project is in a GitHub repos-
itory [11].

III. RESULTS

The study has been performed with a total of 561 doc-
toral theses from the Faculty of Physics of the Univer-
sity of Barcelona between the years 1974 and 2022 and
obtained from the Dipòsit Digital of the University of
Barcelona [7].

A. Time evolution

FIG. 1 shows the evolution of the number of doctoral
theses performed annually at the Faculty of Physics of
the University of Barcelona.
From 1974 to 1985 there is no registered thesis per-

formed by a woman. In addition, from 1985 to 2001,
women only represent 24% of the theses carried out and,
in absolute numbers, the average number of theses exe-
cuted by women is 0.9 thesis/year, while in the case of
men this figure is triplicated.
From 2002 to 2012, the percentage of PhDs awarded

to women increased to 28%. This value, despite being
much lower than 50%, coincides with the percentage of
female physics graduates during those years [9]. This
means that the deficit of PhD women is closely related
to the low presence of women in the Physics degree.
From 2012 to the present, there has been an absolute

growth in the number of theses presented compared to
previous decades, with an average of 16.8PhD/year pre-
sented by women, but maintaining a female presence of
28%.

FIG. 1: Number and percentage of authors according to gen-
der and year.
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B. Data by department

If the gender of the PhD is studied according to the
departments of the faculty, the results of Figure 2 are
obtained. It should be noted that the names of the de-
partments of the University have been changing in such a
way that only those doctorates that are registered in the
database with the current names have been represented.

FIG. 2: Representation of the number of authors according
to the department

Although in all the departments it is observed that the
number of PhD of men is greater than that of women, the
percentages vary in each department.

In three departments, the number of PhDs carried out
by women exceeds 25% of the total number of theses
presented. If these values are compared with the per-
centages of women and men that are part of the different
departments [9, 10], it is observed that those departments
with fewer women are those with more PhD awarded to
women.

The Electronic and Biomedical Engineering depart-
ment is the department with the fewest women (14%)
and is the department with the highest percentage of
women awarded PhDs (35%). In the case of Physics of
Condensed Matter, the percentage of female staff (16%)
is also lower than that of PhDs awarded to women (28%).
In the department of Quantum Physics and Astrophysics,
the percentage of PhD women (27%) is also higher than
the percentage of women in the department. In contrast,
the department of Applied Physics, which is the depart-
ment with the highest female presence (23%), is the de-
partment with the lowest proportion of PhDs awarded to
women, being only 17% of the total.

C. Doctoral Supervisors

For this study, in addition to making an analysis of
the gender of the authors of the theses, a study has also
been carried out on the supervisors of the theses to see if
there are discrepancies and/or relationships between the
genders beyond those found so far.

In FIG. 3 it is observed that the total percentage of
theses supervised by women is much lower than that of
men. Even so, this number agrees with the percentage of
female supervisors and this indicates that the difference
in theses supervised by one gender and another is only
due to the fact that there are a greater number of male
supervisors than female supervisors.

In relation to co-supervisions, it is observed that per-
centages varies with respect to those mentioned above.
The co-directions with at least one woman amount to
20% and in the case of men this percentage is 80%.

FIG. 3: Percentage of supervisors and supervisions and per-
centage of co-directions in relation to the total number of
co-supervised directions.

On the other hand, the number of male doctors who
have subsequently supervised a thesis is also much higher
than that of women (FIG. 4). Even so, this fact could oc-
cur because the number of male doctors is much greater
than that of female doctors. When calculating the per-
centage of women who have done a thesis at the fac-
ulty and subsequently directed one, it is obtained that
this value only represents 8%. This same figure for men
amounts to 15%.

Treball de Fi de Grau 3 Barcelona, June 2022



BIG DATA FOR GENDER ANALYSIS Laura Guerra Rivas

FIG. 4: Number of PhD women and men who are also direc-
tors.

It is observed that, in the data related to theses di-
rected by a single person (FIG. 5), the percentage of fe-
male unique directors is 12% of the total, a value below
the 17% of theses directed by women. On the other hand,
as far as the gender of the author is concerned, the per-
centage of male supervisions with a male author is 87%,
while in the case of female author this percentage is 78%.

FIG. 5: Number of unique supervision of authors and authors
according to the gender of the director.

If the number of co-supervisions of male and female
authors is compared (FIG. 6), the proportion of theses
co-supervised by women of the total theses supervised or
co-directed by women represents 79% and in the case of
men, this percentage is 68%.

FIG. 6: Number of co-supervisions of authors according to
the genders of the co-supervisors.

Regarding the type of co-supervision, in the case of the
co-supervisions made up entirely of women, there are no
significant differences in relation to the author’s gender,
in the case of female authors this percentage represents
3.9% while in the case of men represents 4.3%. On the
other hand, in the co-directions formed only by men there
is a greater difference according to the gender of the au-
thor. In the case of male authors, the percentage repre-
sents 69.6% of co-supervised theses, while in the case of
female authors, this percentage decreases to 60.8%.
In the following QR (FIG. 7), all the authors and direc-

tors analysed in this work are shown in tree form. Each
node corresponds to a person and has been coloured ac-
cording to their gender. The nodes are joined from the
directors of the theses to the authors.

FIG. 7: QR to access to the tree graphic form that contains
the data used in the study [12].

IV. CONCLUSION

Web Scraping has proved to be a very good technique
for obtaining data. Despite this, it is important to know
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the limitations, not only associated with this technique,
but also with the sources of data collection that make
the subsequent analysis complicated due to errors in the
data. Therefore, it has been possible to create a program
capable of obtaining all the data, classifying most of the
names by gender and allowing subsequent data analysis.

This analysis shows that, despite the general increase
in doctorates in the Physics Faculty of the UB, the evo-
lution of the presence of women does not seem to be
comparable to that of men. On the other hand, it has
been seen that this doctorate bias (28%) is the same as
that observed in physics graduate students [9], which in-
dicates that this imbalance may be due to a lower female
presence in the degree.

On the other hand, it has been observed that the de-
partments with the fewest PDI women are the ones with
the highest number of PhDs awarded to women and that
the proportion of male PhDs who have subsequently su-
pervised a thesis is double that in the case of female
PhDs. women.

One thing to note is that the difference in the volume

of works supervised by men and women seems to come
only from a difference in the number of supervisors of
each gender. In relation to the gender of the authors and
directors, no very significant correlations have been seen,
but it could be noted that the percentage of men who co-
supervise works are 11% lower than in the case of women
and the co-supervisions entirely carried out by two men
are a 9% more frequent if the author is also a man.

Finally, mention that the number of data analysed is
not very large. To obtain a more rigorous study, would
be necessary a larger sample than the 561 data used for
this study.
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