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1. Introduction

Gender equality is a fundamental right, a common value of Europe, and a necessary con-
dition for the achievement of the EU objectives of growth, employment and social cohesion
(European Commission, 2019). Over the last few decades, women in all countries in Europe
have caught up with or even surpassed men in terms of their level of education, but they are still
facing segregation in different forms. Indeed, the career of women remains markedly character-
ized by strong vertical segregation throughout the Europe. The term vertical segregation refers
to the under-representation of a clearly identifiable group of workers (in this case women) in
top levels of occupations or sectors.

Another problem is that Science and Technology have historically been and still are male
dominated areas. In this case, there is a problem of horizontal segregation, which shows that
there is an unequal distribution of women and men in different scientific fields.

To strengthen the role of women in scientific research, the European Commission funded
the Gender Time Project (Gender Time, 2012), from which this work originated.

The main aim of this work consists of a methodological proposal for a composite indi-
cator that, together with a system of indicators, represents and measures gender inequality in
academia. In this paper, the indicator is shaped in order to represent gender inequality in the
staff of University of Padova (Unipd), however, the proposal is extremely flexible with the pur-
pose to fit also different academic environments. We called the composite indicator GINIA
(Gender INequality Indicator for Academia) and, for the sake of brevity, the acronym will be
used in the following.

2. Measuring Gender Equality

In recent decades, several indices have been proposed in the literature in order to measure
gender equality in different contexts and areas. In order to properly define the aspects and
dimensions to be considered in the theoretical definition of GINIA we carefully considered
them and converted their specification into an academic environment.

Among others, the proposal made by the European Institute for Gender Equality (EIGE),
the Gender Equality Index (EIGE-GEI), represents a solid methodology for measuring gender
disparity among European countries. Its value has been continuously updated since 2005, both
for Europe and for the Member States (Barbieri et al., 2021). The entire system of the EIGE’s
Gender Equality Index is based on an interesting framework of collecting data divided into six
core domains and two satellite domains (violence and intersecting inequalities).

In the existing literature on the systems for measuring gender equality in Academic and
Research Institutions, a good solution may come from the GenisLab project (Genis Lab, 2010),
funded by the European Commission in 2010. Three elements were highlighted as fundamental
dimensions in gender budgeting: the allocation of funds and the management of time and space.
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3. Theoretical framework

The first step to define the structure of GINIA consists in the definition of the theoretical
framework that supports it. Starting from existing indexes described in Section 2, in our ap-
proach the gender gap is detected in seven domains (Figure 1): work, money, knowledge, time,
power, health and space (Boccuzzo et al., 2016). These seven domains are better specified and
declined through twelve sub-domains that are measured by seventeen variables. The composite
indicator is the result of a three-step aggregation of variables, sub-domains and domains and
provides a synthetic measure of gender inequality in the University of Padova.

Figure 1: The theoretical framework to measure gender equality in the University of Padova.

4. Data and Population

Data used to build and compute the gender equality index in the University of Padova come
both from administrative official datasets (numbers of people per role, action plans, code of
conducts, expertise, etc.) and from an ad-hoc survey that was carried out in September/October
2015 by Unipd research group as part of the GenderTime Project. The questionnaire was dis-
tributed to all academic staff of the University of Padova. The target population of the question-
naire is Unipd academic staff members at 31st December 2014, including Full and Associated
Professors, Assistant Researchers, Research Fellows (fixed-term) and Post-Doc Fellows. All
members of the target population were asked to be part of the survey; however, only the 31%
replied to the questionnaire. This response rate is in line with the expected response rate for a
web survey, especially with respect to such a delicate topic. There are some differences between
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the target population and the respondents. It is really important to evaluate those differences in
order to evaluate the representativeness of the respondents’ population. For instance, there is an
over representation of women and young academics at the beginning of their carrier. This result
is probably due to a stronger involvement in the survey contents.

The following analysis are based on respondents of the survey; but, since they do not reflect
the distribution (for gender, age, academic position and school) of the whole population, it
will be necessary to weight answers. Thus, we compute post-stratification weights for each
intersection of gender, academic position and school.

5. Methods

5.1 Normalization and age standardization
All indicators need to have the same direction defined in the theoretical framework. In GINIA’s
system, the direction is given by “higher is better”, which means that all indicators have higher
values for better situations. When this is not the case, the indicator has to be reversed.

Having different data sources and several measurement scales, the need to make all the
variables of the system of indicators vary between in a common interval has to be addressed
in order to compare them. We chose the Min-Max method for normalization, which makes the
variables vary in a range between 0 and 1. So, the normalised variable Iji related to the person
i, who has gender j, is:

Iji =
Observed Valueji − Theoretical Minimum

Theoretical Maximum − Theoretical Minimum
(1)

Since there are differences in the age distribution among the male and female population
employed in the University of Padova at 31st December 2014, the comparison between male
and female could be biased by the different age structure of the two populations. Indeed, even
the academic position could depend on the age structure. To take into account the different
age structures in the calculation of the indicator, we calculated crude and also standardized
indicators considering three main age classes, applying direct standardization and using as a
reference the whole academic staff of the University of Padova.

5.2 Weighting
After the definition of the theoretical framework, the data selection and normalization and im-
putation of missing data, weighting and aggregation techniques should be taken into account.
Their choice should be done along the lines of the underlying theoretical framework.

The assigning weights to single indicators is necessary when not all of them contribute to
the formation of the composite indicator in the same measure.

In this work, we will consider two weighting methods: equal weights and preference matrix
weights (based on the importance respondents have given to each dimension in the final question
of the web survey). Indeed, most composite indicators rely on equal weighting (EW), i.e. all
variables are given the same weight. This essentially implies that all variables have the same
relevance in the composite (or there is insufficient knowledge of causal relationships or a lack
of consensus on the alternative).

Respondents are asked to order items that represent domains according to their importance.
The answers are used to compute a weighting system based on preference analysis which is
used to aggregate the domains into the final composite indicator. The main advantage of this
weighting method is that it takes into account the ranking made by the respondents. In addition,
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Table 1: Alternative weighting and aggregation methods used for the computation of the com-
posite indicator. The combination of weighting and aggregation techniques chosen for GINIA
is underlined.

Variables Sub-domains Domains
Aggregation Arithmetic Mean Arithmetic Mean Arithmetic Mean

Geometric Mean Geometric Mean
Weighting Equal Weighting Equal Weighting Equal Weighting

Preference Matrix Weights

it can be used both for qualitative and quantitative data, and it increases the transparency of
the composite. The main disadvantages are that it requires a high number of pairwise compar-
isons, and thus it can be computationally costly; furthermore, the results depend on the set of
respondents.

5.3 Aggregation
The literature on composite indicators offers several examples of aggregation techniques. In this
work we use two common aggregation methods: arithmetic and geometric mean aggregation.

The arithmetic mean is a complete compensatory method, which means that poor perfor-
mance in some indicators can be compensated for by sufficiently high values for others. Al-
though widely used, this aggregation entails restrictions on the nature of indicators and the
interpretation of weights. Furthermore, it requires that the indicators have to be preferentially
independent, which is a very strong condition, especially in this application.

If we want some degree of non-compensability, geometric aggregation is better suited. It is a
less compensatory approach, indeed, while in a linear aggregation, the compensability degree is
constant, in a geometric aggregation, the compensability is lower for composite indicators with
low values (a low score on one indicator will need a much higher score on the others to improve
the situation). It is very sensitive to data far from the central value, and it will be nullified if
there is an indicator equal to zero.

5.4 GINIA composition
Every indicator of the GINIA system of indicators for the University of Padova is the result
of the comparison between the elementary indicators corresponding for men and women. The
comparison is carried out by the following formula (Boccuzzo et al., 2016):

Inequality Indicator =
Indicator for women

Indicator for men
(2)

Thus, the indicator is close to 1 in the most equalitarian scenario, when indicators for men
and women are more similar. Moreover, when the value of the indicator is below one, there is a
situation in which women are penalized compared to men; whereas, when it is above 1, women
are privileged with respect to men.

In order to compute GINIA, we are dealing with three levels of aggregation: one for vari-
ables (arithmetic mean), one for sub-domains (arithmetic mean) and the final step that puts
together domains in order to obtain the final composite indicator with geometric mean (Table
1). Indeed, according to our theoretical framework, variables related to the same domain can
compensate each other, while this consideration is not plausible for the domains.

The computation of confidence intervals of the GINIA is not trivial, especially due to the
correlation between indicators. Thus, we computed confidence intervals using bootstrap (10000
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iterations). Bootstrap samples are extracted with replacement assigning to each unit a probabil-
ity to be selected proportional to post-stratification weights, then in each sample the GINIA is
computed.

The choice of weighting and aggregation methods is a fundamental step because the indi-
cator may substantially change modifying the weighting and aggregation methods. This is why
we performed a sensitivity analysis considering different combinations of weighting and aggre-
gation techniques (shown in Table 1) to assess the robustness of the composite indicator as a
final step in the analysis.

6. Results

Looking at the indicators computed for the seven domains disaggregated, it is possible to
detect which are the aspects where women are more disadvantaged with respect to men. Since
in Table 2 only standardized indicators are reported, the observed differences do not depend on
a different age structure.

Table 2: The standardized indicators for each domain by gender and their rate.
Work Time Power Knowledge Space Health Money

Women 0.447 0.815 0.254 0.142 0.643 0.642 0.404
Men 0.461 0.815 0.304 0.195 0.687 0.752 0.530
W/M 0.970 1.000 0.836 0.728 0.936 0.853 0.761
CI 95% lower 0.943 0.981 0.771 0.643 0.908 0.825 0.682
CI 95% upper 0.997 1.019 0.903 0.826 0.964 0.882 0.844

In domain time, we find perfect equality between men and women with respect to satisfac-
tion in work-life balance. This does not mean that men and women working at the University
of Padova have the same time allocation in terms of family care and work, but it means that
they are equally satisfied with respect to their desired time allocation. On the other hand, in all
the other domains we find a significant disadvantage for women, with a more serious situation
for domains knowledge and money. The domain knowledge is based on the number of publica-
tions in the last two years, and the fact that women have more difficulties to get published is an
important limitation that needs to be acknowledged. Indeed, having a low number of publica-
tions also affects other aspects of academic life, such as career possibilities and access to funds.
This second aspect is a part of the money domain (the other with a mostly low value). Since in
Italy academic salaries are fixed and linked to the covered position, this domain is composed by
access to research funds and additional activities that yield an extra return.

In Table 3, the values of GINIA are reported both crude and standardized. Both show a
marked disadvantage for women. The crude indicator is lower than the standardized one; this
is probably because a part of the disadvantage detected by the crude indicator is actually due to
the different age structure between man and women in academia.

Table 3: The crude and standardized composite indicators (arithmetic mean and then weighted
geometric mean) by gender, with bootstrap confidence intervals.

Crude indicators Standardized indicators
Women 0.395 (0.382-0.408) 0.405 (0.392-0.418)
Men 0.477 (0.466-0.488) 0.473 (0.463-0.483)
W/M (GINIA) 0.829 (0.796-0.862) 0.856 (0.824-0.888)
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From the sensitivity analysis, whose results are shown in Figure 2, the use of geometric
mean as aggregation methods results in indicators with lower values due to the lack of com-
pensability, especially when it is used at the domains’ level. The use of weights computed
by preferences analysis results in values slightly lower than the equal weights solution, prob-
ably because the domains stated as more important are also those in which women are more
disadvantaged.

Figure 2: GINIA values and respective bootstrap confidence intervals in all cases considered by
the sensitivity analysis.

7. Conclusions

As concluding remarks, we may say that the GINIA indicator seems useful for measuring
and monitoring gender equality in academia. The situation at the date of the questionnaire
seems improvable; therefore, it would be interesting and useful to repeat the experience in
order to evaluate changes. The observation of the disaggregated domains’ indicators shows a
critical aspect referred to publications that could be a good starting point to meditate on effective
policies to reduce the gap.

References

European Commission, Directorate-General for Employment, Social Affairs and Inclusion
(2019). Manual for gender mainstreaming : employment, social inclusion and social pro-
tection policies, Publications Office, https://data.europa.eu/doi/10.2767/19842

Barbieri, D., Cazorla, A. G., THIL, L., Mollard, B., Ochmann, J., Peciukonis, V. (2021). Gender
Equality Index 2021: Health (doi: 10.2839/035225).

Boccuzzo, G., Rocco, I., Silan, M., Badaloni, S. (2016). Methodology of the System of Indi-
cators, in A model for building a Gender Equality Index for academic institutions, eds. S.
Badaloni and L. Perini, Padova University Press, pp. 59–79.

GENIS LAB (2011). The Gender in Science and Technology LAB ? GENIS LAB.
https://cordis.europa.eu/project/id/266636, last access: 20th November, 2022.

Gender Time (2012). Transfering Implementing Monitoring Equality Gender Time.
https://gendertime.org/, last access: 20th November, 2022.

316 


	title page
	copyright page
	Table of contents
	Assessing the predictive capability of Invalsi tests on high school final mark
	Silvia Bacci, Bruno Bertaccini, Alessandra Petrucci, Valentina Tocchioni

	Profiling students’ satisfaction towards university courses
	with a latent class approach
	G. Damiana Costanzo, Michelangelo Misuraca, Angela Cosca

	The relation between students’ educational performances and their access test results: a focus on an Italian case
	Matteo Corsi, Luca Persico, Sara Preti, Agnese Sechi

	Structure and dynamics of immigration in the municipalities of northwestern Italy
	Simona Ballabio, Arianna Carra, Flavio Verrecchia, Alberto Vitalini

	Are Italian youngsters adequately equipped 
for an after-pandemic upswing?
	Luigi Bollani, Simone Di Zio, Luigi Fabbris

	How Italians coped with COVID-19 lockdown: evidence from a survey promoted through social networks
	Margherita Silan, Riccardo Bellide

	Official statistics for measuring the sustainability of tourism: the UNWTO initiative
	Emanuela Recchini

	Misinformation and Disinformation in Statistical Methodology for Social Sciences: causes, consequences, and remedies
	Giulio Giacomo Cantone, Venera Tomaselli

	The impact of economic insecurity on life satisfaction among German citizens
	Demetrio Panarello, Gennaro Punzo

	Cultural and sensorial correlates of Trebbiano wine consumption
	Luigi Fabbris, Alfonso Piscitelli

	Tourism and territorial economy: beyond satellite accounting
	Fabrizio Antolini, Antonio Giusti, Francesca Petrei

	Short-term forecasts on time series for tourism in Lombardy
	Andrea Marletta, Roberta Rossi, Elena Diceglie

	Interventions for non-self-sufficiency – Focus on care and social policies in South Tyrol
	Giulia Cavrini, Nadia Paone, Evan Tedeschi

	The territorialisation of the 2030 Agenda: a multilevel approach
	Raffaele Attanasio, Manlio Calzaroni, Alessandro Ciancio, Federico Olivieri, Giovanni Siciliano

	Sustainable development goals: classifying European countries through self-organizing maps
	Cristina Davino, Nicola D’Alesio

	Individual and social aspects of after-Covid-19 pandemic depression
	Pasquale Anselmi, Daiana Colledani, Simone Di Zio, Luigi Fabbris, Egidio Robusto

	Spread of Covid-19 epidemic in Italy between March 2020 and February 2021: empirical evidence at provincial level
	Fabrizio Antolini, Samuele Cesarini, Francesco Giovanni Truglia

	New perspectives for the quality of sub-municipal data with the Italian permanent population and housing census
	Giancarlo Carbonetti, Stefano Daddi, Giampaolo De Matteis, Marco Di Zio, Davide Fardelli, Raffaele Ferrara, Fabio Lipizzi, Enrico Orsini

	The Land Cover/Use Code of the new Istat Census cartography1
	Stefano Mugnoli, Alberto Sabbi, Fabio Lipizzi

	Trusted smart statistics: new statistics for decision makers. Istat’s experience
	Massimo De Cubellis, Gerarda Grippo

	Quality of life in Health Care: focus on patients
	Laura Benedan, Angela Digrandi, Paolo Mariani, Cinzia Pilo, Mariangela Zenga

	Access to emergency care services and inequalities in living standards: some evidence from two Italian northern regions
	Andrea Marino, Marco Pesce, Raffaella Succi

	Population ageing and sustainability in South Tyrol: measuring the economic implications of an ageing society
	Giulia Cavrini, Elisa Cisotto, Alex Weissensteiner

	Job loss and financial struggle among the older age groups in 2021: Lessons from the European Union
	Demetrio Panarello, Giorgio Tassinari

	On the use of auxiliary information in spatial sampling
	Chiara Bocci, Emilia Rocco

	Measures of interrater agreement when each target is evaluated by a different group of raters
	Giuseppe Bove

	A Natural Language Processing approach to measuring expertise in the Delphi-based scenarios
	Yuri Calleo, Simone Di Zio, Francesco Pilla

	Exploring Globalization with Cosmopolitics
	Maria Serena Causo, Erika Cerasti, Fabrizio De Fausti, Monica Scannapieco

	Professional choices and personal values: Similarities and differences between Schein’s career anchors and Schwartz basic values
	Maria Cristiana Martini, Aldo Arra

	Factors affecting tertiary education decisions of immigrants in Italy
	Michele Lalla, Patrizio Frederic

	Internet use, feeling of unacceptance and Loneliness: immigrants of first and second generation in Italy
	Giovanni Busetta, Maria Gabriella Campolo, Antonia Cava

	A composite indicator to measure regional investment policies on R&D and innovation
	Sergio  Salamone, Alessandro Faramondi, Stefania  Della Queva

	Assessing intimate partner violence in African countries through a model-based composite indicator
	Anna Maria Parroco, Micaela Arcaio

	Students’ feedback on the digital ecosystem: a structural topic modeling approach
	Annalina Sarra, Adelia Evangelista, Tonio Di Battista

	The digitization of the private sector. A non-aggregative method to monitor the NRRP agenda at macro-area level
	Susanna Traversa, Enrico Ivaldi

	Digital.VET: an innovative approach for teaching and training
	Teresa Maltese, Maria Santarcangelo, Vito Santarcangelo, Diego Sinitò, 
Aneta Poniszewska-Marańda, Jure Šuligoj, Alcidio Jesus, Elisardo Sanchis

	The joint estimation of accuracy and speed: 
An application to the INVALSI data
	Luca Bungaro, Marta Desimoni, Mariagiulia Matteucci, Stefania Mignani

	Ammonia emissions and fine particulate matter: some evidence in Lombardy
	Alessandro Fusta Moro, Matteo Salis, Andrea Zucchi, Michela Cameletti, 
Natalia Golini, Rosaria Ignaccolo

	On the utility of treating a vineyard against 
Plasmopara viticola: a Bayesian analysis
	Lorenzo Valleggi, Federico Mattia Stefanini

	Trust and security in Italy
	Silvia Golia

	Topic modeling for analysing the Russian propaganda in the conflict with Ukraine
	Maria Gabriella Grassia, Marina Marino, Rocco Mazza, Michelangelo Misuraca, Agostino Stavolo

	The relationship between religiosity, religious coping, and anxieties about the future: a multidimensional analysis on the Evangelical churches of Naples
	Maria Gabriella Grassia, Marina Marino, Rocco Mazza, Agostino Stavolo

	An application of the Agency for Digital Italy guidelines and CSA Star self-assessment: A Docustar case study
	Pierluigi Calabrese, Paola Lunalbi, Vincenzo Ribaudo, Saverio Crisafulli, 
Antonio Ruoto, Vito Santarcangelo, Diego Sinitò, Carlo Bonelli, Giuseppe Stella

	Remote working in Italy: Just a pandemic accident or a lesson for the future?
	Luigi Bollani, Simone Di Zio, Luigi Fabbris

	Repression of the future-oriented disposition of Italians by a never-ending pandemic
	Simone Di Zio, Luigi Fabbris

	Monitoring and evaluation of gender equality policies
	Giuliana Coccia, Emanuela Scavalli

	An experimental annotation task to investigate annotators’ subjectivity in a misogyny dataset
	Alice Tontodimamma, Stefano Anzani, Marco Antonio Stranisci, Valerio Basile, Elisa Ignazzi, Lara Fontanella

	Potential risk of gambling products and online gambling among European adolescents
	Elisa Benedetti, Gabriele Lombardi, Rodolfo Cotichini, Sonia Cerrai, 
Marco Scalese, Sabrina Molinaro

	An Open Data platform for decision making in local public administration
	Giuseppe Sindoni, Matteo Massenzio

	Educational mismatch and productivity: evidence from LEED data on Italian firms
	Laura Bisio, Matteo Lucchese

	A paradata-driven statistical approach to improve fieldwork monitoring: the case of the Non-Profit Institutions census
	Gabriella Fazzi, Manuela Murgia, Alessandra Nuccitelli, Francesca Rossetti, Valentino Parisi, Roberta Piergiovanni, Luigi Arlotta, Maura Giacummo

	Gender INequality Indicator for Academia (GINIA)
	Margherita Silan, Giovanna Boccuzzo

	Given N Forecasting Models, What To Do?
	Fabrizio Culotta


