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Abstract: Europe has gradually consolidated its integration of the gender dimension in the field
of research and innovation. Institutional structures have shown that the development of gender
diversity policies have improved the conditions of equality between women and men. However,
the representation of women in the workforce is still an everyday and universal concern. This
article analyses the position of women in academic research. For this purpose, the evolution of the
participation of women in research and innovation projects in the context of higher education is
observed, taking the University of the Basque Country, Spain, as a case study. In order to evaluate the
situation of women in research and innovation projects, the authors analyse a database with 75,864
records of projects collected between 2007 and 2018. The analysis confirms that a more balanced
participation has been achieved between women and men in research and innovation teams and in
project management structures. However, it also shows that gender diversity should continue to be a
priority, in addition to its integration in science and technology financing programmes. Knowing
this reality can be useful to promote the intensive development of public policies and to contribute
towards the effort to improve the statistics of women’s participation in science.

Keywords: women in science; European research area; R&I projects; gender; Basque Country; uni-
versities

1. Introduction

Research is not the only field of activity where the gender equality agenda has been
co-opted in the early 21st century [1]. In different political and academic contexts, there is
an interest in strengthening the link between “women and science” in practice, in order to
achieve a greater balance in their representation [2].

The main obstacle to study the presence of women in science is the lack of statistics
that are systematically carried out and published. In 1999, the European Council of the
20th of May invited member states to contribute towards the shared goal of improving
the statistics of women’s participation in research [3]. Just during the last decade, there
has been progress in the consolidation of studies with a gender perspective, with the
aim of giving visibility to women’s participation in science, in addition to measuring
their participation in order to develop mechanisms and policies that promote equality
between men and women [4]. These studies have shown that women do not enjoy the
same opportunities as men when it comes to pursuing a professional career in science. The
data in this regard are very clear and confirm that the higher up in the academic hierarchy,
the lower the proportion of women [5].

This article aims to analyse the presence of women in science through their participa-
tion in research and innovation (hereafter R&I) projects. For this purpose, the evolution of
the participation of women in R&I projects is observed, using the University of the Basque
Country, Spain, as a case study.

Sustainability 2021, 13, 5111. https:/ /doi.org/10.3390/su13095111

https:/ /www.mdpi.com/journal/sustainability


https://www.mdpi.com/journal/sustainability
https://www.mdpi.com
https://orcid.org/0000-0002-9890-9970
https://orcid.org/0000-0003-2886-6204
https://orcid.org/0000-0002-7557-9331
https://doi.org/10.3390/su13095111
https://doi.org/10.3390/su13095111
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3390/su13095111
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com/article/10.3390/su13095111?type=check_update&version=2

Sustainability 2021, 13, 5111

20f21

Thus, the article is structured into six sections: In Section 2, the theoretical foundation
and related studies on women’s participation in R&I are reviewed. Policies and strategies
developed in Europe also are examined. Section 3 presents the study area. Section 4
explains the methodological process, while Section 5 examines the results. Sections 6 and 7
conclude by highlighting some key features derived from the research.

2. Gender Perspective in Research and Innovation

Diversity can be defined as a characteristic of a group signifying demographic dif-
ferences amongst group members in terms of race, ethnicity, gender, social class, religion,
nationality, sexual identity or other dimensions of social identity that are marked by a
history of intergroup prejudice, stigma or discrimination [6]. In the context of our study,
we view gender diversity as a useful strategy that favours the application of the principle
of equality between women and men [7]. More precisely, we focus on gender diversity on
R&I teams as a factor shown to increase the potential for innovation [8,9].

In scientific careers, gender diversity is a persistent problem responsible for women'’s
under-representation in senior positions with decision-making power [10]. Despite efforts
to achieve gender diversity in research and innovation, difficulties remain in driving
the development of an innovation system able to narrow the gender gap in science and
innovation [11]. Therefore, studying women’s participation in R&I is crucial, both for
innovation systems and research on gender. Although research on gender and Ré&lI has not
been extensive, some studies in adjacent research areas have been influential (see Table 1).

Table 1. Recent perspectives on gender and R&lI studies. Source: Authors’ elaboration.

Authors Topic Study Area

Diaz-Garcia, C.; Gonzalez-Moreno, A.; Gender diversity within R&D teams. Its Spain

Saez-Martinez, F. (2014). [9]. impact on radicalness of innovation. P

Otero-Hermida, P; Garcia-Melén, M. Gender equality 1nd1cat9rs for Research .
and Innovation Spain
(2018). [12]. . .
from a responsible perspective.
Forte, A.; Marzal, P. (2020). [13]. ’ 8Y, Eng & P
Mathematics.
Cunningham, J.A.; Escriba-Esteve, A.;

Foncubierta-Rodriguez, M.J.; Gender study of principal investigator Spain

Martin-Alcazar, F.; Perea-Vicente, J.L.
(2021). [14].

lead public R&D centres and funding.

Striebing, C.; Schmidt, E.K; Palmén, R.;
Holzinger, F; Nagy, B. (2020). [11].

Assessment of the contribution of gender
equality policies to Research and
Innovation.

Austria, Denmark, Hungary and Spain

Nielsen, M.W. (2017). [15].

Scandinavian approaches to gender
equality in academia. A comparative
study.

Denmark, Norway and Sweden

Palmén, R.; Schmidt, E.K.; Striebing, C.;

Reid], S.; Biihrer, S.; Grog, D. (2019). [16].

Measuring gender in R&I. Theories,
methods and experience.

Europe

Kalpazidou Schmidt, E.; Cacace, M.
(2017). [17].

Addressing gender inequality in science.
The multifaceted challenge of assessing

Europe, North America and Australia

impact.
Alsos, G.A.; Ljunggren, E.; Hytti, U. Gender and innovation. State-of-the-art General
(2013). [18]. and a research agenda.
Kalpazidou Schmidt, E.; Graversen, E.K. Conceptual evaluation framework for
General

(2020). [19].

gender equality interventions in Ré&I.
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Despite recent interest in study issues concerning gender diversity in R&I, the existing
studies do not focus sufficiently on reflecting the proportion of women in the context of
R&lI projects. In this vein, probably one of the most interesting and recent contributions has
been made by Striebing et al. [11], who focus on analysing the share of women researchers
in four national innovation systems, specifically, in Austria, Denmark, Hungary and Spain
in the time period 2005-2015. The authors showed that the proportion of women among
the highly educated has increased in all four countries, and this implies an increase in the
proportion of women among research personnel. However, with the exception of Spain,
there have been no significant changes in the participation of women in the labour market
in the comparison countries [11]. In this context, Spain is particularly interesting, because,
since the mid-2000s, there has been a strong legislative movement to incorporate women in
the workforce and in top corporate positions [20]. In fact, studies by Diaz-Garcia et al. [9]
and Lopez-litesta [13] have shown that having women on teams improves decision-making
processes, enhances the sort of creativity that favours innovation and encourages Ré&I
teams to develop projects that involve important social changes.

On the other hand, Cunningham et al. [14] have found that there are no gender
differences in relation to the acquisition of competitive funding in the context of the
European Research Area (ERA), which is contrary to findings of other studies [21,22].

Women in the European Research Area

The European Research Area (ERA) is a unified space in which the research community,
scientific knowledge and technology flow freely. The EU Commission launched this area
in the year 2000. Its main objectives include the consolidation of a unified area—the
optimisation of national and regional research programmes to achieve the consolidation of
this field throughout Europe by coordinating these programmes. Recent reforms of the
ERA focus on five priorities [23].

(1) Effectiveness of national research systems,

(2) Transnational cooperation on shared research agendas,
(3) Open labour market for researchers,

(4) Gender equality and the gender perspective in research,
(5) Circulation and transfer of scientific knowledge.

Also included within the framework of this area, defined in article 179 of the Treaty on
the Functioning of the European Union, is the European R&I Policy. The ERA instruments
to achieve the established goals are materialised in the development of the Research
and Development Framework programmes, such as the 7th Research and Development
Framework Programme (2007-2013) replaced starting from 2014 by the Horizon 2020
Programme.

The strategies developed by the science and innovation systems of EU member states
are carried out to a large extent under the guidelines of the European Research Area. Thus,
all the initiatives and programmes designed in the different regional contexts take the
priorities set out by the ERA as the foundation.

From the 1990s until 2008, most university graduates in Europe were women [24].
In the early 90s, within the European university context, only 13.9% of teaching staff
was represented by women [25]. This percentage of participation drops the higher up
the academic professional category we go [26]. In 2008, only 15% of teaching staff in
European universities were women; likewise, women were under-represented in scientific
committees in almost all European countries, even in fields where the participation of
women is normally representative: humanities, social sciences, biology [24].

Today, the variety of European policies show the effort made to remove the barriers
that women find when rising in the academic sphere, and to advance in the development
of their professional career. Thus, the current social context demands a solid commitment
by the academic community in relation to equal gender opportunities [27].
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In 1996, the European Commission introduced the concept of “gender mainstreaming”,
a policy to foster equality between women and men by the European Union. This policy
was addressed with a three-pronged strategic approach:

(1) Equal treatment, guaranteeing that women and men receive the same treatment.

(2) Positive action, adopting positive actions to correct differences.

(3) Mainstreaming, integrating gender equality in systems, structures, institutions, pro-
grammes, policies and practices [28].

In scientific policy, mainstreaming was incorporated in the Communication from
the European Commission “Women and Science. Mobilising women to enrich European re-
search” [29]. This document proposed a strategy to promote research by, for and about
women and invited the creation of a dynamic debate about women in science and to de-
velop better inequality indicators [30]. This is how in the European Research Area, gender
equality becomes a priority, as well as its integration in science and technology financing
programmes.

In 2015, the ERA Roadmap (2015-2020) established that in relation to priority 4
“Gender Equality and Gender Mainstreaming in Research”, the course of action should
be to translate equality legislation into effective action in order to correct the gender
imbalances in institutions and decision-making bodies in the field of research and to
integrate the gender dimension in R&I policies, programmes and projects [31].

In the framework programme for research and development in Europe, Horizon 2020,
the gender equality strategy is based on three main objectives:

(1) To promote gender balance in research teams,

(2) To guarantee gender balance in decision-making (40% of female participation in
panels and groups and 50% in advisory groups),

(3) Integration of the gender dimension in the content of research and innovation.

In the various calls for applications and subsidy programmes designed within the
framework of this programme, there is a specific request to promote equal opportunities
and a balanced participation of women and men in R&I teams and in project management
structures. In general, Horizon 2020 supports research organisations that promote active
change through gender equality plans.

However, women are less represented than men in the grants assessed and awarded
by the European Research Council (ERC), according to the data accumulated between 2007
and 2016 throughout the European Union [32]. From 2007 to 2016, around 26% of all ERC
applicants and 23% of all ERC grantees were women. At the same time, the proportion of
female researchers among female R&lI staff is below the corresponding proportion of men
in most member states.

Recent indicators, such as those mentioned in the She Figures (2018) report by the Eu-
ropean Commission, show that the gender imbalance still persists in the field of research—
only one third of researchers in the EU are female. However, during the 20082015 period,
the number of female researchers saw a rising rate of participation, higher than that of men
(3.8% for women and 3.4% for men). Within this context, it is important to highlight the
presence of female researchers in the government sector, where 42.5% of researchers are
women, and in the higher education sector, 42.1% [33]. On the other hand, in the business
sector, women are still poorly represented, with 20.2% of the total number of researchers.

Although the participation rate of women in the European Research Area has slowly
gained momentum, this transformation shows that in Europe, the integration of the gender
dimension in research is becoming consolidated.

In this context, this article aims to analyse the presence of women in science through
their participation in R&lI projects. For this purpose, the evolution of the participation of
women in R&I projects is observed, using the University of the Basque Country, Spain, as a
case study.
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3. Introduction to the Study Area
3.1. Women’s Participation in the Spanish R&I System

When it joined the European Union, Spain acquired the commitment to adopt in its
national legislation all European regulations, including those related to equality between
women and men [34]. Gender equality in science is a recently created sphere of public
intervention [4]. It was incorporated into science, universities and public research centres
starting in 2004. Later, three of the most important interventions regarding this matter took
place with Organic Law 3/2007, for the effective equality of women and men, the approval
of Law 14/2011, on Science, Technology and Innovation and the design of the University
Strategy in 2015 [4].

The participation of women in science and its evolution has been monitored by the
Spanish Scientific Research Council (CSIC), an agency attached to the Spanish Ministry
of Science, Innovation and Universities. The CSIC was a pioneer in the preparation of
statistics on research staff broken down by sex in 2001 and with the creation of a Women
and Science Commission (CMYC) in 2002.

On 10 January 2019, the Spanish government approved the creation of the Women,
Science and Innovation Observatory (OMCI), for gender equality in the Spanish Science,
Technology and Innovation System. As part of its functions, the OMCI evaluates the impact
of gender equality policies, the situation of women and the activities of public agents in the
Spanish science, technology and innovation system, as well making proposals to strengthen
the situation of women in the system [35].

Preliminary analyses by the observatory reveal that the presence of women in Spanish
universities and research centres is not equal. Despite their merits, women abandon their
professional careers, and the higher the level of responsibility, the smaller the presence of
women. This trend can be appreciated in the report Female Scientists in Figures (2021),
carried out by the Spanish Ministry of Science, Innovation and Universities. The report
analyses the relative presence of women at different levels of science in Spain, with a
particular focus on research at universities and Public Research Bodies. In the 2018-2019
academic year, this report shows that the presence of women in universities and research
centres, employee workforces and research teams in the Spanish science, technology and
innovation system has increased in recent years, but is still far from being equal.

The statistics on R&I activities by the Spanish National Statistics Institute [36] show
that in 2019, women only represented 40.6% of the total employment in research and
development, and 39.9% of the total research staff. Spanish universities only include 24.1%
of women among their full professors [35].

For the purpose of this article, it is of interest to bear in mind access to research
financed with public funds. In this respect, the analysis of access to financing through
applications submitted at the different calls for grants in Spain, specifically those requested
between 2016 and 2019, shows that there are gender gaps. These gaps are highly visible in
access to R&I projects [35]. The proportion of grants awarded has been more successful for
male Main Researchers, with 54.3%, than for female Main Researchers, with 45.6% in the
2019 call.

The state scenario shows that although there has been considerable progress in the
adoption of gender diversity policies in Spanish science, this is an area of intervention that
still requires action to develop a culture of equality in science and to eliminate stereotypes
in a field in which scientific references continue to be mostly male.

3.2. Regional Context: Basque Autonomous Community

In the Basque Country, the scientific community is structured around the Basque
Network of Science, Technology and Innovation, formed by all the agents who are involved
in the territory through actions focused on R&I, including universities. In recent years, the
Basque Scientific and Technological Policy has been developed within the framework of
the Euskadi 2020 Science, Technology and Innovation Plan [37], establishing a clear goal
to make the Basque Country an inclusive, innovative, reflexive and sustainable society in
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all fields, including equality between women and men. In this respect, the Euskadi 2020
Science, Technology and Innovation Plan recognises that addressing equality is a necessary
value for the social and economic transformation of the Autonomous Community.

During the last decade, the participation of women throughout the Basque Ré&lI
system has achieved a positive evolution, mainly highlighting the participation of female
researchers within the Public Administration and universities (see Figure 1).

49.7%
59.7%
2018 0
285% .o
50.0% )
2017 . 59.0%
oy 37.0%
48.0%
2016 0 47.0%
290% - o
48.0%
2015 o 49.0%
i 36,07,
48.0%
2014 30.0% 47.0%
36.0%
47.0%
2013 g 47.0%
———— 6,0
48.0%
2012 . 0% s 57.4%
i 57
47.2%
54.0%

2011 o,
ke 35.7%

10.0% 20.0% 30.0% 40.0% 50.0% 60.0% 70.0% 80.0% 90.0%  100.0%

Higher education Public administration =~ B Companies M Total

Figure 1. Evolution of the proportion of female researchers in the Basque Country and sector of
activity, 2011-2018. Source: Authors’ elaboration based on data of Eustat [38].

Although the representation of women in the Basque scientific sphere has improved
over time, the proportion is still far from achieving an equal representation with respect to
that of men. Significant evidence for this statement is the ratio of men and women who
are members of staff of one of the most relevant institutions at a regional level, Ikerbasque.
The Basque Foundation for Science—lkerbasque, was created by the Basque Government
to strengthen the Basque Science System through programmes to attract and consolidate
researcher talent by hiring permanent researchers and/or promising young researchers
who carry out their work at universities and research centres in the Basque Country
(Figure 2).

Over the last decade, it has therefore been observed that in absolute values, there is a
greater presence of male than female researchers in the Basque Foundation for Science—
Ikerbasque. On the other hand, the Basque university system is composed of three uni-
versities. In these universities, in the three last academic periods, we can see a gender
diversity in the University of Deusto (private). The University of the Basque Country (pub-
lic) has maintained a positive trend of gender diversity, it highlights owing to the difficulty
of affecting this indicator because of the high total volume of the institution’s teaching
and research staff (4.472). However, this gender diversity is reduced significantly in the
University of Mondragon (Private), and this is an interesting point taking into account the
prevalence of science, technology, engineering and mathematics (STEM) careers within the
university (see Figure 3).
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2018 85.0% 15.0%

2017 83.9% 16.1%

2016 85.3% 14.7%

2015 84.5% 15.5%

2014 83.9% 16.1%

2013 85.4% 14.6%

2012 87.1% 12.9%

2011 88.9% 11.1%

10.0% 20.0% 30.0% 40.0% 50.0% 60.0% 70.0% 80.0% 90.0% 100.0%
Male M Female

Figure 2. Evolution of permanent research staff at Ikerbasque, 2011-2018. Source: Authors’ elabora-
tion based on Ikerbasque data [39].

53.3%
Male 61.2%

o 49.6%
§I 53.0%
z T o7
& Female 38.8% 50.4%
47.0%
N oo 0.7%
o Male 48.7%
g 53.5%
‘oé 46.4%
& Female 39.3% 51.3%
46.5%
54.2%
60.5%
o  Male 50.3%
& 54.1%
EI 45.8%
& Female 39.5% 49.7%

45.9%

10.0%  20.0%  30.0%  40.0% 50.0% 60.0% 70.0% 80.0% 90.0%  100.0%

B All Basque Universities B University of Mondragon

University of Deusto University of the Basque Country

Figure 3. Gender diversity in teaching and research staff in universities in the Basque Country.
Source: Authors’ elaboration based on data of the EDUCAbase [40].

Nevertheless, these figures do not allow an appreciation of inequalities as regards the
development of careers in research and access to positions of top responsibility throughout
the autonomous community. In this respect, according to the Science Report 2020 [34]
carried out by Ikerbasque, the gender gap increases as the research career advances, and
this pattern is reproduced throughout the Basque Network of Science, Technology and In-
novation, showing that this is cross-cutting problem throughout the Basque science system.

3.3. University of the Basque Country

The University of the Basque Country is located in northern Spain. It is the public
University of the Basque Autonomous Community. The university has three campuses
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located in each one of the three provinces that form the Autonomous Community: Biscay,
Gipuzkoa and Alava, and has a total of 19 faculties.

For the academic year 2018/2019, the students enrolled in the university totalled
51.681, and 7.593 people were employed as teaching and research staff, and administration
and services staff.

As for the development of gender diversity policies within the University of the Basque
Country, the Governing Council of the university created the Directorate for Equality in the
year 2006, to guarantee the effective equality of the rights and obligations of women and
men at this university. The Directorate for Equality undertook the mission of preparing
and developing the 1st Equality Plan, after carrying out a diagnosis of the situation of
women and men. Thus, on 22 July 2010, the 1st Plan for the Equality of Women and
Men of the University of the Basque Country (2010-2013) was approved. Under the
framework of an Agreement of 3 April 2014, negotiating committees of the Teaching and
Research Staff (TRS) and of the Administrative and Service Staff (ASS), the Inter-Sectoral
Commission for Equality of the University of the Basque Country was created, a working
body for the consultation, participation and, when necessary, negotiation of university staff
representatives on the matter of equal treatment and opportunities for women and men.

4. Methodology and Data

This article analyses the presence of women in science through their participation in
R&I projects. Thus, the evolution of the participation of women in R&I projects is observed,
using the University of the Basque Country as a case study.

In order to develop the analysis, the primary source of information is a database with
75,864 records of R&I projects collected between 2007 and 2018 within the University of
the Basque Country. This database collects information from all projects submitted within
the framework of project grant calls during the 20072018 period. The variables of interest
included in the database are summarised in Table 2.

Table 2. Variables. Source: Authors’ elaboration.

1. Year

2. Type of call
3. Field of knowledge
4. Gender

Variabl
ariables 5. Type of Participation

6. Age Range
7. Total Granted
8. Category: PhD or Non-PhD
9. Nature of the call

For the processing and statistical analysis of the data, the IBM SPSS Statistics software
has been used. In this analysis and in order to adequately express the differences in the
presence of women in research projects in the University of the Basque Country during the
period studied of 2007-2018, the study of data is carried out by applying both a descriptive
analysis through cross-tabulation, and a multivariate segmentation methodology or Chi-
square Automatic Interaction Detection (CHAID).

The CHAID is a variant of the original AID (Automatic Interaction Detection) devel-
oped to segment a group and establish statistically disparate typologies when we find
ourselves in a research situation that distinguishes between a dependent variable collected
numerically (with a ratio or interval variable) and a set of independent variables collected
in a nominal manner. In this case, as the variable is of a nominal or categorical nature, we
apply a CHAID that operates with Chi-square instead of the variance analysis of the AID.
These segmentation techniques have proven their usefulness in different fields and for
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different purposes, meaning that they are applied with increasing frequency in sociological,
psychological or medical research [41].

In this segmentation analysis, as a dependent variable, the gender of the researcher
from the database is used, and as independent variables, the following are analysed: type
of call, field of knowledge and age range. The objective of the multivariate analysis of
segmentation is to compare the resulting typology of projects in the year 2007 and in the
year 2018 and to highlight the differences between them to evaluate the evolution of the
proportion of women in R&I projects in the University of the Basque Country.

In this framework, to determine the role of women in R&I projects, three research
hypotheses were set up:

Hypothesis 1 (H1). The proportion of women in R&I projects in the University of the Basque
Country has evolved positively.

Hypothesis 2 (H2). The new generations of women researchers have found a R&I context that is
more open and inclusive.

Hypothesis 3 (H3). There are gender differences in relation to the total amount granted for R&1
projects.

5. Results
5.1. The Role of Women in R&I Projects in the University of the Basque Country

A univariate analysis has made it possible to obtain a developmental vision of the
participation of women in R&I projects in the University of the Basque Country between
2007 and 2018. In Figure 4, the figures show that 41.6% (2.373) of the participating research
staff in the year 2007 were women. This proportion presents a positive evolution over
the course of the following 11 years, reaching a representation of 49.2% (3.560) in 2018,
showing a more balanced male—female ratio that is advancing towards gender equality, in
line with the fourth priority of the European Research Area.

2018 50.8%
2017 51.1%
2016 52.1%
2015 52.0%
2014 53.7%
2013 54.0% 6.0%

2012 53.1%
2011 55.3%
2010 56.0% [ a10% ]
2009 57.1%
2008 57.9%
2007 58.4%

0.0%  10.0% 20.0% 30.0% 40.0% 50.0% 60.0% 70.0% 80.0% 90.0% 100.0%

Male o Female

Figure 4. Male—female ratio in R&I projects at the University of the Basque Country (UPV/EHU)
2007-2018. Source: Authors’ elaboration.

On the other hand, in Figure 5, the data accumulated between 2007 and 2018 about
the type of participation of women and men in R&I projects in the University of the Basque
Country show that the role played by women is to a larger extent as New Staff and a
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lower proportion as Main Researchers of the project team, achieving only 36.1% (5.285) of
representation between 2007 and 2018, which reveals the existence of barriers for women
to achieve the role of top leadership in research and innovation projects and proving that
there is still an under-representation of women in top-level positions.

New Staft RN, 51.5%

48.5%

— 7.7%

Researcher
52.3%

Participant IR :o.7%

53.3%

Main Researchers 22 RN :2.37%

57.7%

0,
Main Researchers _ 36.1%

63.9%

10.0% 20.0% 30.0% 40.0% 50.0% 60.0% 70.0% 80.0% 90.0% 100.0%
M Female © Male

Figure 5. Role played in R&lI projects at the University of the Basque Country (UPV/EHU), accumu-
lated ratio 2007-2018. Source: Authors’ elaboration.

As for the level of education of the researchers participating in R&I projects in the
University of the Basque Country, Figure 6 highlights the fact that a large majority of
women had the maximum academic level necessary to access the research career, that is,
78.6% (27.351) of the women had PhD’s, with only 4.3 percentage points less than men, of
which 82.9% (34.043) held PhD’s.

21.4%
Non-php N 214%

17.1%

78.69
pro I, /5.6

82.9%

10.0% 20.0% 30.0% 40.0% 50.0% 60.0% 70.0% 80.0% 90.0% 100.0%
W Female Male

Figure 6. PhD and non-PhD research staff in R&I projects at the University of the Basque Country
(UPV/EHU), accumulated ratio 2007-2018. Source: Authors’ elaboration.

In the following section, the multivariate analysis of segmentation-CHAID is presented
with the aim of identifying the incidence variables in the segmentation of research staff
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participating in R&I projects, with particular emphasis on the age range and the field
of knowledge.

5.2. Evolution of the Presence of Women in R&I Projects: Age Range and Field of Knowledge

The presence of women in R&I projects in the University of the Basque Country has
gone through significant changes during the 20072018 period analysed. As explained in
Section 4, for data analysis, a multivariate analysis of Chi-square Automatic Interaction De-
tection (CHAID) segmentation was applied. CHAID segmentation consists of a statistical,
multidirectional tree algorithm that explores data quickly and efficiently, creating typolo-
gies or profiles with respect to the pattern to be observed, in our case, the participation of
women in R&I projects in the University of the Basque Country.

The automatic detection of interactions used the researcher’s gender as a dependent
variable and the type of call, field of knowledge and age range as independent variables.
To clarify the results, we should highlight that the CHAID application determined nodes
in which the independent variables were significantly related to the researcher’s gender
(i.e., a dependent variable), which resulted in 11 types of projects for 2007 and 12 project
typologies for 2018. In those typologies, the different degrees of women'’s participation and
their unique characteristics indicate that the typologies and patterns of participation may
have varied between the segmentation trees for 2007 and 2018.

From a general point of view, Figure 7 shows the typologies of the fields of knowledge,
with the highest participation of women according to age range. Whereas 2007 was the
starting point of the analysis, 2018 is the year until which we have access to data. The
figures show the changes that have arisen in those 11 years, especially that, for all age
ranges, the degree of women's participation in R&I projects in engineering and architecture
became diluted in 2018. That trend was most prominent in projects with research staff aged
66-75 years, only 9.8% of whom in 2018 were women.

In order to better express these differences, below, the multivariate analysis through
the segmentation tree is presented. Thus, Figure 8 identifies 11 project typologies with a
different level of presence of women.

The variables that predict a larger or smaller presence of women are, by order of
importance, the age of the research staff (Significant, 0.000), field of knowledge (Significant,
0.000, 0.001 and 0.000) and type of call (Significant, 0.010). Organised from youngest to
oldest age range, the typologies obtained are listed below (for more detailed information,
see Appendix A).

e Typology 1: Projects with research staff aged 20 to 35 and from the fields of knowledge
of Health Sciences and Arts and Humanities: 62.3% corresponded to women. This is
4.1% of the total projects in 2007.

o  Typology 2: Projects with research staff aged 20 to 35 and from the fields of knowledge
of Sciences and Social and Legal Sciences, and from internal calls by the University of
the Basque Country or at a provincial scale (Biscay, Gipuzkoa, Alava, Spain): 59.7%
corresponded to women. This is 4.1% of the total projects in 2007.

e Typology 3: Projects with research staff aged 20 to 35, from the fields Sciences and
Social and Legal Sciences and from European, State or Autonomous region calls: 46.4%
corresponded to women. This is 18.7% of the total projects in 2007.

o Typology 4: Projects with research staff aged 20 to 35 and from the field of Engineering
and Architecture: 33.8% corresponded to women. This is 5.2% of the total projects
in 2007.

o Typology 5: Projects with research staff aged 36 to 50 and from the field of knowledge
of Health Sciences: 53.0% corresponded to women. This is 4.1% of the total projects
in 2007.

e Typology 6: Projects with research staff aged 36 to 50 and from the fields of Sciences,
Social and Legal Sciences and Arts and Humanities: 42.9% corresponded to women.
This is 33.7% of the total projects in 2007.
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Typology 7: Projects with research staff aged 36 to 50 and from the field of Engineering
and Architecture: 36.2% corresponded to women. This is 9.9% of the total projects
in 2007.

Typology 8: Projects with research staff aged 51 to 65 and from the field of Health
Sciences: 52.3% corresponded to women. This is 1.9% of the total projects in 2007.
Typology 9: Projects with research staff aged 51 to 65 and from the fields of Sciences
and Social and Legal Sciences: 33.4% corresponded to women. This is 13.4% of the
total projects in 2007.

Typology 10: Projects with research staff aged 51 to 65 and from the fields of Engineer-
ing and Architecture and Arts and Humanities: 22.6% corresponded to women. This
is 6.2% of the total projects in 2007.

Typology 11: Projects with research staff aged 66 to 75: 15.7% corresponded to women.
This is 0.9% of the total projects in 2007.

From this perspective, when we analyse the database of the projects in 2018, the

most significant predictive variables are age (Significant, 0.000) and field of knowledge
(Significant, 0.000, 0.024, 0.045, 0.000 and 0.048), as can be seen in Figure 9. This segment
tree reflects the behaviour and changes in 2018, resulting in 12 project typologies, which
are explained below and organised from youngest to oldest age range (for more detailed
information, see Appendix B).

Typology 1: Projects with research staff aged 20 to 35 and from the fields of knowledge
of Health Sciences and Social and Legal Sciences: 69.7% correspond to women. This is
5.9% of the total projects in 2018.

Typology 2: Projects with research staff aged 20 to 35 and from the fields of Sciences
and Arts and Humanities: 57.5% correspond to women. This is 8.7% of the total
projects in 2018.

Typology 3: Projects with research staff aged 20 to 35 and from the field of knowledge
of Engineering and Architecture: 49.9% correspond to women. This is 4.8% of the
total projects in 2018. The presence of women in this typology has increased 15 points
since 2007.

Typology 4: Projects with research staff aged 36 to 50 and from the field of Health
Sciences: 65.5% correspond to women. This is 7.9% of the total projects in 2018.
Typology 5: Projects with research staff aged 36 to 50 and from the field of Social and
Legal Sciences: 59.8% correspond to women. This is 7.7% of the total projects in 2018.
Typology 6: Projects with research staff aged 36 to 50 and from the fields of knowledge
of Sciences and Arts and Humanities: 50.4% correspond to women. This is 14.4% of
the total projects in 2018.

Typology 7: Projects with research staff aged 36 to 50 and from the field Engineering
and Architecture: 43.1% correspond to women. This is 11.3% of the total projects
in 2018.

Typology 8: Projects with research staff aged 51 to 65 and from the field of Social and
Legal Sciences: 47.5% correspond to women. This is 7.6% of the total projects in 2018.
Typology 9: Projects with research staff aged 51 to 65 and from the fields of Sciences
and Health Sciences: 42.1% correspond to women. This is 16.0% of the total projects in
2018.

Typology 10: Projects with research staff aged 51 to 65 and from the fields of Engineer-
ing and Architecture and Arts and Humanities: 37.7% correspond to women. This is
12.0% of the total projects in 2018.

Typology 11: Projects with research staff aged 66 to 75 and from the fields of Social
and Legal Sciences, Health Sciences, Sciences and Arts and Humanities: only 29.0%
correspond to women. This is 3.0% of the total projects in 2018.

Typology 12: Projects with research staff aged 66 to 75 and from the field of Engineering
and Architecture: only 9.8% correspond to women. This is 0.8% of the total projects
in 2018.
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Figure 7. Overview of 2007 vs. 2018 of the typologies of the fields of knowledge with the participation of women according

to age range. Source: Authors’ elaboration.
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The last two typologies correspond to typology 11 of 2007, but while in typology 11
of 2018 the presence of women has increased significantly, typology 12 of 2018 shows the
difficulties that pioneering women had in the field of Engineering and Architecture.

5.3. Gender Diversity in Funding
From 2007 to 2018, the University of the Basque Country registered a total of 15,732
projects funded by various international, national and regional organisations, including the
University itself. Of them, 52.6% (8269) were granted to men and 47.4% (7463) to women.
Figure 10 shows the annual evolution in grant funding to R&I projects between 2007
and 2018. Only in 2012 did funding granted to projects involving women exceed the
funding received by men in the years analysed.

2033
2000 -
1812 1652
¢ 1500 - 1549
Q
RN
o 1184
o 1095 1071
S 1000 | e 118
5 36 Male
e
g 672 H Female
Z
500 - 353
281
9050 96 27 36 1 17 37
0 J || -

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Figure 10. Annual evolution of the number of R&I projects funded. Source: Authors’ elaboration.
Regarding the amount of funding, Table 3 shows the accumulated funding requested

and funding granted and their mean from 2007 to 2018 for projects led by men ver-
sus women.

Table 3. Accumulated funding requested and funding granted and the average per project from 2007
to 2018. Source: Authors’ elaboration.

Average Amount per

3 o,
Type Gender Total Amount in EUR Yo Project in EUR
Men €7,585,164,690.92 55.4% €184,774.18
Requested

funding Women €6,118,014,860.18 44.6% €175,764.62
Total €13,703,179,551.10 100.0% €180,269.40

Men €3,125,458,568.87 55.2% €76,135.99

Funding granted Women €2,531,922,370.34 44.8% €72,739.66
Total €5,657,380,939.21 100.0% €74,437.83

As shown, the absolute values of funding requested and granted differed by gender
during the period analysed. However, those differences were slight and correlated with
the amount requested in both cases. In men’s case, the funding granted represented 41.2%
of the amount requested; in women'’s case, it represented 41.4%.
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6. Discussion and Conclusions

The gender diversity gap continues to be present in all economic, political and social
spaces, and this reality is not unconnected to gaps in the field of science, technology and
innovation. In the last decade, the gender gap in academic and scientific employment
has attracted considerable attention [22]. To contribute to literature in that field, we
examined women'’s degree of participation in R&I projects in universities, represented by
the University of the Basque Country, Spain.

The results obtained have made it possible to show that although there has been
positive progress regarding the adoption of gender diversity policies in science, there are
still obstacles for the full development of a scientific career among women.

In the case analysed, from 2007 to 2018, the University of the Basque Country evolved
by increasing the involvement and representation of women in R&lI projects. Those results
confirmed Hypothesis 1 (H1) and, beyond our study, validate the findings of Striebing
et al. [11], who showed that the proportion of women among research personnel has
increased in four European countries: Austria, Denmark, Hungary and Spain. When it
comes to leading the management of projects or to participating as primary researchers,
however, women's representation was diluted, which follows patterns shown in Spain’s
Basque Network of Science, Technology and Innovation, in its Science and Innovation
systems and elsewhere in the European Union. In both contexts, the gender gap widened
as the researcher’s career lengthened, thereby indicating a challenge for the European
Research Area (ERA) and its priority of gender diversity and mainstreaming in research.

The data show interesting findings about how the age range is a relevant factor for
the existence of a greater participation of women in the field of research. In projects with
research staff aged from 20 to 35, in most fields of knowledge, the presence of women
is higher than 60.0% of representation. In the case of the age range between 51 and 65,
this presence is below 50.0%, and from 66 to 75, it is barely representative. This is an
indication that pioneering female researchers have met greater barriers when making a
space for themselves in professional research, while the new generations have found a
context that is more open and inclusive. Therefore, this means that the Hypothesis 2 (H2)
could also be confirmed. However, according to Lopez-Ifesta et al. [13], the number of
women resigning from scientific and technological job positions has remained high. Along
similar lines, our analysis revealed that the roles played by women in R&I projects show
the under-representation of women in top-level positions.

In addition, results showing changes that have arisen in the 11 years analysed highlight
that, for all age ranges, the degree of women's participation in R&I projects related to STEM
disciplines became diluted. That finding reflects similar patterns demonstrated in the
context of other universities in Spain, in which women’s participation in STEM degrees
has diminished since 2008. In that respect, Botella et al. [8] and Lopez-Ifiesta [13] have
highlighted the need for continued effort towards decreasing the gender diversity gap in
all STEM-related degrees and jobs.

On the other hand, studies have also shown gender differences in the acquisition of
competitive funding [21,22]. However, that pattern differs from reality in the University
of the Basque Country, in which differences between the mean ratio in funding requested
and funding granted according to gender, albeit confirming Hypothesis 3 (H3), were
nevertheless minimal and thus reinforce Cunningham et al.’s [14] recent findings that no
gender differences exist in the acquisition of competitive funding in the ERA.

At the same time, age is an important variable to consider in the representation of
women in science. Findings evidence that in the postdoctoral stage, the proportion of
women begins to decline, even though the number of women students and graduates has
been greater than men for more than a decade in Spain. That pattern should be assessed
and considered in the establishment and implementation of policies related to gender
diversity in order to promote the employability and access of women to scientific jobs that
span long-term careers.
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In this respect, our results have various implications for efforts geared towards over-
coming the gender diversity gap in R&I, specifically in the context of higher education.
Higher education institutions should adopt gender equality plans, addressing the issues of
increasing the visibility of female researchers and teachers [13].

Despite multiple policies developed in the ERA to generate better responses in the
region, the educational and R&I reforms by the innovation systems and the universities
could promote the participation of women in their scientific careers even further. Added to
that, the visibility of women researchers should be strengthened in universities offering a
high prevalence of STEM-related degrees, given that women in STEM fields have experi-
enced gender gaps and poor representation as women [8,42]. That factor is fundamental to
achieving the UN’s Sustainable Development Goals related to quality education (SDG4)
and gender equality (SDG5). Achieving those goals expands opportunities for progress and
promotes the development of communities that can ensure sustainable development [43].
Since women will be active agents in defining society’s future [13], their participation in
research, innovation and STEM disciplines is essential to achieving better solutions for
global challenges [44].

7. Limitations and Future Research

It should be noted that the gender diversity gap in science and innovation is difficult
to measure, as the data and indicators available at an international level are limited. This
article draws attention to the importance of studying these phenomena of gender diversity
in science, technology and innovation through an analysis of calls and projects destined to
the development of R&I within the entire system. However, future studies could shed light
on the development of indicators oriented towards a more precise measurement of gender
equality in science, to establish a firmer foundation of evidence that enables policymakers
to assess and direct their efforts in this field and in R&I financing programmes.

At the same time, researchers need to perform comparative studies at the micro
level, ideally by studying patterns in women’s participation in other universities. In that
way, future research could capture a number of cases large enough to give the necessary
validation to the findings presented here.

The research methods to be adopted in other studies should be qualitative or mixed
and include in-depth interviews in order to explore women'’s perception of their role and
presence in R&I systems.
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Figure A1l. Segmentation Tree from SPSS Statistics: The Proportion of Women in R&I projects UPV/EHU 2007.
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Appendix B
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Figure A2. Segmentation Tree from SPSS Statistics: The Proportion of Women in R&I projects UPV/EHU 2018.
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