G.A. No. 611034
Project acronym TRIGGER
Project title: TRansforming Institutions by Gendering contents and Gaining Equality in Research

Seventh FRAMEWORK PROGRAMME
Specific programme ‘Capacity’
Work programme ‘Science in Society’
FP7-SCIENCE-IN-SOCIETY-2013.2.1.1-1

Deliverable D1.8
Database of female scientists at the 6 targeted Departments of UNIPI

Due date of deliverable: 31October 2016
Actual submission date: 31 October 2016

Start date of project: 01.01.2014

Duration:

48

months
Organisation name of the WP leader:

UNIPI

Organisation name of lead contractor for these deliverables:

UNIPI

Project co-funded by the European Commission within the Seventh Framework Programme (2007-2013)
Dissemination Level
PU
Public
x
PP
Restricted to other programme participants (including the Commission Services)
RE
Restricted to a group specified by the consortium (including the Commission Services)
CO
Confidential, only for members of the consortium (including the Commission)

D.1.8 - Database of female scientists at the 6 targeted Departments of UNIPI

Document data
Revision
0.1

Date
21.09.2016

0.2
0.3

12.10.2016
24.10.2016

0.4

30.10.2016

UNIPI

Author
ISTI-CNR:
V.Romano, M.
Natilli, D.Fadda,
G.Rossetti, F.
Giannotti
Core Team
ISTI-CNR:
V.Romano, M.
Natilli, D.Fadda,
G.Rossetti, F.
Giannotti
Core Team

Description
First draft of the document

Proposals and recommendations
Revising the original proposal according to
the recommendations

Final version of the document

Page2

D.1.8 - Database of female scientists at the 6 targeted Departments of UNIPI

LIST OF CONTENTS
1. INTRODUCTION .................................................................................................................4
2. DATA SOURCES .................................................................................................................4
2.1. The career dimensions..................................................................................................5
2.2. Security and privacy .....................................................................................................6
2.3. Database schema .........................................................................................................6
2.4. The Pilot DataBase .......................................................................................................6
3. BUILDING THE GENDER INDICATORS ..................................................................................7
3.1. Female careers: general trend ......................................................................................8
3.1.1. Gender and Roles........................................................................................................... 9
3.1.2. Impact of geographical aspects ................................................................................... 12
3.1.3. Monitoring the new hirings ......................................................................................... 13
3.1.4. Impact of age ............................................................................................................... 15
3.1.5. Monitoring abandonments of the university career ................................................... 15
3.1.6. Gender and institutional mandates ............................................................................. 17
3.2. The typical career ....................................................................................................... 18
3.3. The university departments ........................................................................................ 18
3.4. Scientific productivity and scientific awards ................................................................ 19
4. WOMEN SCIENTIST PROFILES........................................................................................... 21
5. FUTURE WORKS .............................................................................................................. 23

UNIPI

Page3

D.1.8 - Database of female scientists at the 6 targeted Departments of UNIPI

Database of female scientists at the 6 targeted Departments of UNIPI
(Part of the TRIGGER project, Action 1.6.1; deliverable 1.8)

1. INTRODUCTION
The experience gained with the several funded European projects allows us to collect data on
female careers but also to identify the context (at institutional level) as a crucial factor in
defining the phenomenon of gender equality.
The usual approach is to perform a survey or to ask the administration in order to understand
how many women are employed at the different levels of the institution at a certain time. The
institution obtains a snapshot of the gender equality or, if the study is repeated regularly, a
sequence of snapshots that allows gender researchers to perform comparisons and better
understand the trends.
The aim of the Women Scientific Career Database is to integrate the study of gender equality in
the structure of the administration of the institution, in order to build a permanent gender
monitor that is automatically updated by the administration.
This new approach allows a real time analysis of the gender equality within the institution and,
as data are continuously updated, makes it easier to verify how different strategies, laws or
regulations can modify the status of gender equality.
In order to better understand how the career of a researcher evolves within the institution
through years, a lot of different events have to be monitored, like the type of contract and its
evolution, and scientific production.
The analysis provides statistics aggregated at university level, at department level and personal
level in order to give a global picture of the university status and to show how different
departments present different behaviors with respect to the gender inequalities. The personal
level aggregation wants instead to show how real women scientist can have a successful career.
This report describes the realization of the Women Scientific Career Database, the data model,
the acquisition procedures and the implementation of first family of indicators and their
rendering through a navigable web interface.

2. DATA SOURCES
The building block of the Women Scientific Career Database is the set of operational databases
of the belonging Institution (the University in our case) which are continuously updated by the
administrative transactions. The most efficient way for being continuously aligned is to remove
any mediator and to connect the new database through an ETL process directly to the University
database. To this aim, the project activated a fruitful collaboration with the technical staff of the
university in order to design a stable architecture for the Women Scientific Career Database.
Usually large institutions like University of Pisa have a huge information system which has been
designed decades ago and has been expanded through years in a very custom way.
Thus identifying the suitable data source has been a complex and non-standard process that
involved different subjects from the administration, legal, and technical staff of the institution.
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The technical and the administration staff of the University of Pisa has been involved in order to
find the correct tables that had to become the source of information for the Women Scientific
Career Database.
Actually, dealing with the institution has been one of the most time consuming tasks: it took
very long time to identify the person that gave us a formal authorizations to access the data and
to identify the person from the technical staff that knows where to find the information we
needed.

2.1. The career dimensions
In order to describe the evolution of the career of researchers many different dimension need to
be observed along time, when a person entered in the Institution, the change of role, but it is
also important to consider the evolution of the position within the scientific community and the
integration in team project.
The following data, related to professional evolution have been extracted from the
administrative databases:




Person
o Year of birth, Place of birth, Place of residence, Sex
Contracts
o Type, Initial date, End date, Department
Important roles (e.g. rector, vice-rector, member of Senate, director of Department…)
o Role, Initial date, End date

The data about the publications have been extracted from the one of the Cineca databasese.
Cineca is a consortium that provides a service to the Italian Ministry of the Research for the
storage of the curricula of the Italian researchers. The publication data have been linked to the
personal information.


Publications
o Year, Type, Number of authors

At the time of publication of this deliverable together with the University administration we are
still working in order to identify reliable sources for the awards, projects and rating information.




Awards
Projects
Rating

For the rating information, in this deliverable we present some initial indicators based on the
information coming from a one time extraction received by the administration of the university.
Currently there is no reliable source for this information, but we are still working in order to
identify it.
A repertoire of extraction procedures have been implemented to construct such information
from the variety of tables of the legacy system and to populate our database according the
schema described in Section 2.3. The exported data contains information of both male and
female researchers because we also need to verify how sex relates to different dynamics of the
careers.
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2.2. Security and privacy
The information systems of large institutions like the University of Pisa contain a huge quantity
of sensitive information that has to be protected. The release of detailed data describing the
career of each single researcher might lead to the identification of a specific person bringing to
the violation of the individual privacy right. As a consequence, to avoid this problem we
implemented an ETL procedure that exports only the minimum information necessary for our
scope and all data have been de-identified and aggregated (if necessary) to reduce the risk of reidentification.

2.3. Database schema
The information exported by the university
has been imported through the ETL
procedures in the Women Scientist Career
Database, having the schema summarized in
Figure 1.
The schema includes all tables containing
useful information about the career of
researchers, as described above.
In detail we have the CAREERS table which is Figure 1 Database schema
the main one, providing information about
each role covered by the researcher through years. It also contains details about the start and
end of each role and its institutional charges. The CAREERS table links to all the dimensions
describing:






personal information of the researcher (RESEARCHERS table)
affiliation of the researcher (DEPARTMENTS table)
institutional charges covered e.g. senate member (INSTITUTIONAL_CHARGES table)
roles covered e.g. full professor, associate professor, etc. (ROLES table)
reason behind the start or end of the role (CHANGE_STATUS table)

The schema includes also the tables RATINGS and PUBLICATIONS which are linked to the
RESEARCHERS table useful for monitoring the scientific productivity.

2.4. The Pilot DataBase
As specified in the introduction this is a Pilot project, which aims to describe the academic
career of women (and men) in the Pisa University. In the previous subsections some general
data was presented, but the target of this pilot project are 6 university departments:



1
2

Dipartimento di Medicina Clinica e Sperimentale1
Dipartimento di Patologia Chirurgica, Medica, Molecolare e dell'area Critica2
Dipartimento di Ricerca Traslazionale e delle Nuove Tecnologie in Medicina e Chirurgia3

Department of Clinical and Experimental Medicine
Department of Surgical Pathology, Medical, Molecular and Critical Area
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Dipartimento di Ingegneria Civile e Industriale4
Dipartimento di Ingegneria dell'informazione5
Dipartimento di Ingegneria dell'energia, dei Sistemi, del Territorio e delle Costruzioni6

The analysis performed on the data related to a specific department can have problems in terms
of privacy (not always there is a sufficient number of individual in a specific role, of a certain
gender, in a specific year), thus some of the possible elaborations (especially the trends) cannot
be presented because of the lack of individuals.

3. BUILDING THE GENDER INDICATORS
The first step was to understand the meaning of the different attributes of the provided tables.
Next we started with the statistical analysis of the most important attributes in order to verify
also the quality of the values. Since during this phase several issues emerged in terms of missing
values of some attributes and encoded values without any associated description, we needed an
intensive interaction phase with the technical staff in order to refine the ETL procedures.
Once getting the data, several python algorithms have been developed and executed to
compute statistical indicators measuring and highlighting gender differences in the scientific
careers in the university. The analytical results obtained after this computation have been coded
and exported in JSON files that are easily processed by the graphic libraries for producing
intuitive and informative charts to be published on the web site.
The publication of the statistical results has been done building a website based on Drupal that
uses HighCharts Javascript library for producing nice looking interactive charts directly from the
JSON files.
The Drupal content management system technology was chosen because it manages different
users. This feature is useful because before publishing the individual careers of the researchers
we need to ask their permission for privacy reasons.
The online website is reachable at the following address:
http://trigger.isti.cnr.it
A detailed description of the single statistics will be provided in the following sections of this
deliverable.

3

Department of Translational Research and New Technologies in Medicine and Surgery
Department of Civil and Industrial Engineering
5
Department of Information Engineering
6
Department of Energy, Systems, Land and Buildings Engineering
4
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Figure 2 The homepage of the website

3.1. Female careers: general trend
The web site is divided into eight different sections, each of which presents a number of
relevant aspects in the analysis of the gender inequality phenomenon in the university. The
basic numbers are presented and plotted using the most effective tools aiming at having a
picture of the current situation, but also an idea of the evolution of the personnel of the
University during time.
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The sections are organized in such a way that it is possible to start from general information to
go in deep to more detailed contents.

3.1.1. Gender and Roles
To understand properly the university
numbers the first graph (Figure 3)
represents the total number of individuals
working as researchers (at any level) in
the University of Pisa in 20167.
Figure 3 shows that 51% of researchers
are female, suggesting that the gender
equality has been reached.
The first important aspect to be analyzed
in the university careers is the distribution
of the positions covered by individuals at
the university with respect to the gender.
The idea is to verify if it is possible to
detect some kind of inequality when the
positions of researchers are permanent.
To map the distribution of the individuals
Figure 3 Active Positions in 2016
in the different positions we used a
treemap because it allows highlighting the
distribution of males and females over the different structured positions in a very compact way.

Figure 4 Active contracts by role8 and gender 2016

The treemap in Figure 4 is a clear example of how this kind of visualization is useful for providing
a global picture of the university composition. Indeed it shows the distribution by position and
gender of university personnel in 2016. The first important element highlighted by the figure is
7

The graphs are implemented such that a tooltip will appear when the mouse moves on the picture. In
the tooltip the raw numbers are reported. This is true for each graph on the web site, and the tooltip gives
extra information on numbers and proportions.
8
The labels are: PHD - Post Doctoral candidates; SP - Postgraduates; BOR - Scholarship holder; AR Research fellows; RD - Researchers with fixed positions (3 years contract, introduced by the Law No.
240/2010); RIC - Assistant Professors (former law, permanent position), Grade C; PA - Associate professor,
Grade B; PO - Full professor, Grade A
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that, in 2016, the largest proportion of individuals in research has a non-permanent position. For
this category of researchers (BOR, PHD, AR) there is no relevant difference between males and
females, while the difference becomes more and more evident in the categories of researchers
having a more important and permanent position (PA, PO). This visualization tool has been
appreciated by members of the university governance as a useful tool for the general
monitoring of all the university personnel. This is very promising in order to make the Women
Scientist Career Database becomes a tool integrated into the university information system.
An important aspect to be analyzed here is the evolution over the time of this phenomenon. In
the following pictures the same information is plotted for different years9, precisely for 2010,
2012 and 201410. Figures 5-7 depict how the entire structure of the Pisa University is changed.
While in 2010 there was a balanced division between the positions, today the majority of
researchers are in temporary positions, and without big difference between males and females.
In this evolution the inequality among male and female researchers becomes stronger when we
consider permanent positions, while it is possible to notice the achieved gender equality only for
temporary researchers, i.e., the weaker part of the researcher’s structure.

Figure 5 Active contracts by role and gender 2010

Figure 6 Active contracts by role and gender 2012

9

It is not possible to give a complete picture for all years because of lack of raw data for non-permanent
positions before 2010.
10
In the web site it is possible to visualize the plot for each of the 16 years, from 2001 to 2016.
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Figure 7 Active contracts by role and gender 2014

Another way to look at the structure of the university and to discover elements of inequality
distribution of the positions inside the university is to look at the numbers of individuals doing
research at the university by year. Again, here it is possible to analyze which is the trend of this
indicator over the time. In the web site, for each position a trend line is reported. A system for
making comparisons was implemented, aiming to make possible to evaluate different trends
among different positions.

Figure 8 Trends in active positions by role and gender – total

Figure 9 Trends in active positions by gender – Full professors (PO) vs Research Assistants (RIC)
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3.1.2. Impact of geographical aspects
When we consider the career progressions we have to analyze several elements that affect the
private life (especially for women careers; see D1.3 and D1.6). From this point of view, we
started our analysis by using the data available in the University DB, which are related with the
geographical aspects.
First of all, considering as the Survey on work-life balance conducted at National Level by the
National Institute of Statistic have shown different habits from male and female (i.e. male spent
more time moving from home to work and vice versa) we intend to provide some general data
on this aspect in our target population. This is the reason why we offer some evidence from the
residence of structured researchers, as a proxy of traditional models of gender roles, where
women are requested to take care of their family members’ daily duty (in particular when
children or elderly) and men are more oriented on the professional life.
Starting from the information on the municipality of residence of the researchers, 3 Tuscany
maps were created (one for the total values, one for men and one for women). The information
related to people with residence in Pisa were plotted in a separate chart.

Figure 11 Residence of the structured researchers - Tuscany

The geographical aspects are relevant also, from this point of view, in terms of availability of the
more relevant informal resources for the work-life balance. As it was clearly detected by our
Survey (D1.3) grandparents – and grandmothers in particular – are the crucial key factors for
facing the childcare responsibilities (especially for mothers). This is the reason why the analysis
of geographical origin of the people (comparing female and male) could be useful to estimate
the level of availability of this resources as well the adequacy of the work-life balance services
offers by the Local Welfare and by the university as integrative services. Starting from the
information on the place of birth of the researchers, 3 Italian maps were created (one for the
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total values, one for men and one for women). The information related to people born in
Tuscany were plotted in a barchart at a province level.

Figure 10 Origin of the researchers

3.1.3. Monitoring the new hirings
We also analyzed another indicator that shows how the number of new appointments of the
university changes over time. This gives us an idea on how the university reached the current
structure in terms of researcher staff. To this aim, basically it is necessary to look at how and in
what proportion, men and women are called by the universities and in which roles.
We have also planned to integrate this statistic displaying the year of entry into force of new
regulations at national and institutional level regarding the recruitment process, in order to
better identify how the gender equality is actually affected.
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Figure 12 Trend in the new appointments by role and gender

Figure 12 shows the trend of the new designations regardless of role: we note in recent years, as
the entry differences in the university system tend to be equal for men and women. This
obviously depends on the fact that a large part of the new people entered to university has a
non-permanent position, and in this case the proportion of men and women tends to be the
same.
Also in this case, the better tool to show the trends is a line chart. As for the other trend lines, a
comparison between two positions is enabled.

Figure 13 Trend in the new appointments by gender – Full Professor (PO) vs Associate Professor (PA)

In this case we see how the general changes in Italian universities, with a block of new
appointments has a rather strong effect. The differences between men and women tend to
decrease, but not for an increase in calls of women professors, but to a decrease in the men
professors calls.
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3.1.4. Impact of age
Another aspect analyzed is the age of entry into a specific role of men and women, that is, we
would like to verify whether there are differences in the distribution of the entry age in a
particular position based on gender.
These distributions were drawn for each position, and, apart from the fact that, for instance,
there are many more male full professors than female, it seems that there is no particular
difference between men and women.

Figure 13 Distribution of the ages for entry in role – Full professor (PO)

If we focus on the temporary positions (i.e. research grant holders), it seems that the peak in the
number of female is on 33 years old, while for men is at 32. This difference is not really relevant,
because the distribution seems to be quite similar between men and women. Clearly the
availability of qualitative information about the career of specific researchers would help in
understanding the reason behind the trend of this indicator.

Figure 14 Distribution of the ages for entry in role – Research grant holders (AR)

3.1.5. Monitoring abandonments of the university career
An element which may be relevant in analyzing academic careers is to verify whether men and
women drop out of university career more and first. The idea is that there may be a
continuation block in the career (transition from temporary to permanent positions) stronger for
women than for men.
UNIPI
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To verify this potential determinant of inequality we look at the number of dropouts per year by
role and gender. This information is useful in order to identify the actual reasons behind the
variation of the population of researchers in the university. For example, the growth of the
women population with respect to the males shown in Figure 8, can be easily explained through
the regulations of retirement of old researchers and on turnover.

Figure 15 Dropouts per year by gender – Full professor (PO)

Figure 16 Dropouts per age by gender – Research grant holder (AR)

Furthermore, to see if there is a “wall” for women in progressing the university career, a leaking
pipe plot was drawn.
The leaking pipe shows in the same period of time, the percentage of male and female in various
levels of the career (ordered from the less important to the more important), to see if it is
possible to highlight discrimination in the progressing of the university career.
To have a robust representation of this information and to avoid possible imprecision due to a
specific year, we pulled together three years data, and we calculated the percentage of
individuals in that role for the 3 years.
In Figure 18 we show the results. We also planned to improve this statistic in order to allow
comparison between different areas of the university researchers for a better understanding of
this phenomenon.
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Figure 17 Leaking pipe – year 2012-2015

3.1.6. Gender and institutional mandates
Gender equality in universities also passes through an equitable distribution of institutional
charges by the responsible organs. The Women Scientist Career Database will allow to monitor
the composition of the most important government organs of the university, in order to
understand how female researchers are represented through years.

Figure 18 Institutional mandates for Academic Senate, Governing Board, vice-rectors and Directors
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3.2. The typical career
One aspect that could be interesting to analyze is related to the differences in accessing the
university (in various roles). Therefore we intend to outline a typical career prototype, in this
case based on the age of the individuals11, and to identify any differences.
Moreover, given the intention of making possible a similar interaction online researchers, the
idea is to see the characteristics of a logged individual on the chart to see where he/she ranks
compared to the rest of the researchers in the same position.
It was chosen to represent the distribution of ages through boxplot.

Figure 20 The typical career – the age

3.3. The university departments
As specified in the introduction this is a Pilot project, which aims to describe the academic
career of women (and men) in the Pisa University. In the previous subsections some general
data was presented, but the target of this pilot project are 6 university departments:
1
2
3
4
5
6

Dipartimento Di Medicina Clinica E Sperimentale12
Dipartimento di Patologia Chirurgica, Medica, Molecolare e dell'area Critica13
Dipartimento di Ricerca Traslazionale e delle Nuove Tecnologie in Medicina e Chirurgia14
Dipartimento di Ingegneria Civile e Industriale15
Dipartimento di Ingegneria dell'informazione16
Dipartimento di Ingegneria dell'energia, dei Sistemi, del Territorio e delle Costruzioni17

The analysis performed on the data related to a specific department can have problems in terms
of privacy (not always there is a sufficient number of individual in a specific role, of a certain
gender, in a specific year), thus some of the possible elaborations (especially the trends) cannot
be presented because of the lack of individuals.

11

This kind of graph can be done also for other quantitative variables representing the career of an
individual, such as the number of publications.
12
Department of Clinical and Experimental Medicine
13
Department of Surgical Pathology, Medical, Molecular And Critical Area
14
Department of Translational Research And New Technologies in Medicine and Surgery
15
Department of Civil and Industrial Engineering
16
Department of Information Engineering
17
Department of Energy, Systems, Land and Buildings Engineering
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What can be presented is, for instance, the distribution of the gender in the different roles in
some years, through a treemap representation.
But also a leaking pipe, to describe, in the same period of time, the percentage of males and
females in various levels of the career.

Figure 29 Active contracts by gender 2014 – Department of Clinical and Experimental Medicine

3.4. Scientific productivity and scientific awards
In this section analytical results on the scientific productivity of researchers are reported.
Currently the section on publications is not integrated with the career information, but we
planned to perform a full integration with both the data of a single researcher and with the
aggregated information about careers in order to identify correlations.
The first graph in Figure 22 is more general, it shows the mean rating (for male and female)
among departments. The rating variable is an evaluation of the scientific productivity of
professors and researchers of the University and it is carried out annually by the scientific area
committees.
It gives a general idea of how women and men inside a department have been evaluated by an
external body.
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Figure 10 Ratings in 2014, by department and gender

In the second graph the distribution of publications (without distinction) based on the number
of coauthors is plotted. The idea is to see if there is a different pattern in the distribution
between men and women.

Figure 11 Distribution of publication per number of coauthors, by gender

Going more in deep, the average number of publications per year has been calculated, to
measure the possible difference in the productivity of male and female researchers over the
time. As it can be seen, it seems that male researchers tend to publish (on average) more than
the female colleagues.

Figure 12 Average number of publications per year, by gender

The last graph represents the average number of publications, by gender, per different type of
publications (journal article, book chapter, etc.)
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This graph shows interesting differences between men and women for journal articles or
conference papers, while more similar values can be seen for book chapters or book editing.

Figure 13 Average number of publications per type, by gender

4. WOMEN SCIENTIST PROFILES
The third section of the web site is dedicated to personal scientific profiles. The idea here is to
visualize for each woman researcher the information that highlights the personal career path
and compares it with the general career path of the department, which she belongs to.
Since for publishing this kind of information for each woman researcher in the website we need
to get an authorization, the current version of the website does not includes this section.
However, in this deliverable we would like to show an example of content related to a fake
profile we created for this aim.
Suppose we have a researcher at the Department of Energy, Systems, Land and Construction
Engineering we can visualize her profile like showed in Figure 26.

Figure 14 Personal information of a female researcher

Her career profile can be calculated and plotted in comparison with the general career path of
the same department. On the x-axis there is the number of years from graduation, and the steps
in the line trend represent the change in the university position.
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Figure 15 Career profile

To better understand her own university profile, we compute and visualize her own productivity
and the number of publications per year.
This allows also discovering picks (positive or negative) and knowing the own history, giving also
the possibility to connect strange values with the events of her life.

Figure 16 Personal number of publication per year

Eventually information on the personal scientific productivity in the different roles can be
another interesting indicator.

Figure 17 Personal average number of publication per university role

The indicators showed until now are based on the official data coming from the university.
However, each researcher has the possibility to access the website by login and password and
enter useful information that are missing. This allows us to provide a better and more complete
picture about the researcher’s career.
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5. FUTURE WORKS
At the time of the production of this deliverable we are actively working to better present the
results on the website and to find new reliable data sources for adding more indicators that can
describe the success in the career of researchers.
As part of the interactions with the staff of the University of Pisa, we had to talk with very highlevel managers of the administration for asking the permission to receive the data. As the
managers shared our opinion of the value of the project, we are planning to make the Women
Scientist Career Database become an institutional portal of the University of Pisa on gender
equality.
Moreover, the university is also interested to understand all the problems we had working with
their data, in order to introduce new policies for the data curators of the administration to
improve their information systems in terms of completeness and accuracy.
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