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Abstract - Women actively participate in scientific 
knowledge production in Science, Technology, 
Engineering and Mathematics (STEM), yet previous 
studies report persistent gender inequalities in academic 
leadership and research management. This study aimed 
to analyze women’s participation and leadership in 
STEM departments and research groups at public 
universities in Andalusia, Spain. The research 
addressed whether women are equally represented in 
STEM research groups and whether their presence in 
leadership positions reflects their overall participation. 
It was hypothesized that women are underrepresented 
in STEM leadership roles, particularly as heads of 
departments and principal investigators of research 
groups. A quantitative descriptive study was conducted 
using publicly available institutional data from ten 
Andalusian public universities. The sample included 
STEM-related departments and STEM research 
groups. The variables analyzed included gender, 
institutional affiliation, research area, and leadership 
position. The results indicate that women represent one-
third of researchers in STEM groups, but only a small 
proportion of principal investigators. Furthermore, 
women occupy a low percentage of leadership positions 
in STEM departments. 
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1. Introduction

The inclusion of women in all sectors that 
contribute to social development and progress has 
been advocated by various institutions and 
organizations. The European Pact for Gender Equality 
highlights the importance of fully utilizing women’s 
potential in the labor market, proposing measures such 
as empowerment in economic and political spheres 
and the reduction of gender gaps [1], [2]. Directive 
2019/1158/EU was designed to foster women’s 
participation in the labor market and promote work–
life balance [3]. Similarly, several national policies 
have sought to enhance gender equality: in France, the 
Ministry of National Education, Higher Education, 
and Research has promoted diversification of career 
opportunities for women, while in Germany, the 
National Pact for Women in STEM Careers was 
created to address gender disparities in both education 
and employment [3], [4], [5]. 

In Spain, gender equality is formally guaranteed by 
Organic Law 3/2007 [6], which established a 
comprehensive legal framework to promote equal 
treatment and opportunities across all sectors of 
society. Within the scientific and academic fields, 
Law 14/2011 on Science, Technology, and Innovation 
[7], [8] further strengthened this commitment by 
explicitly incorporating a gender perspective as a 
cross-cutting principle, requiring balanced 
representation in research teams, decision-making 
bodies, and evaluation committees. The law also 
introduced measures to monitor compliance and 
encouraged institutions to develop equality plans and 
gender indicators in their reporting systems. Despite 
these advances, however, the translation of legal 
mandates into practice has been uneven, and the 
persistence of structural barriers has limited their 
impact. Data consistently show that women remain 
underrepresented in positions of authority and 
leadership within universities and research 
organizations, revealing that legislation alone is 
insufficient to eliminate entrenched gender 
imbalances in the governance and management of 
science. 

https://doi.org/10.18421/TEM152-59
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Within academia, policies have emphasized 
increasing the representation of women in leadership 
roles. Universities have adapted governance systems 
and introduced strategic management practices in 
response to these gender equality initiatives. 
Nevertheless, several studies indicate that female 
academics still encounter barriers similar to those 
observed in previous decades [9], [10], [11]. The 
persistence of underrepresentation in high-ranking 
positions reflects structural barriers, often referred to 
as the glass ceiling. Despite initiatives launched over 
the last decade, many women continue to face 
obstacles to career progression in science [12]. 

Reports from the European Commission, such as 
the ETAN Report [13], She Figures [14], and the WIR 
Report, have documented the challenges women 
encounter in achieving promotion within research 
institutions [15]. Although the Commission has also 
noted an increase in the number of women receiving 
scientific awards [16], the overall potential of female 
researchers remains underutilized. UNESCO [17] has 
similarly highlighted, that women represent only 28% 
of the world’s researchers. 

International case studies reinforce these findings 
[18]. In Australia, for example, interviewed over 50 
female academics in leadership positions at Australian 
universities, observing that competitiveness had 
intensified across research, teaching, and 
administration [19]. Some studies [20] identified a 
persistent glass ceiling in Chilean universities, 
independent of institutional quality. Others [21] 
showed that greater participation of women in 
Austrian higher education management contributes to 
cultural and structural changes under specific 
conditions. Research conducted in Mexico [22] found 
that in smaller Mexican universities, women more 
frequently occupy leadership roles at the central level. 
In Spain, 1,295 researchers were surveyed, revealing 
gender differences in the perception of leadership 
ability and suggesting that generational changes alone 
will not eliminate bias [23]. 

The underrepresentation of women must be 
analysed by discipline, as women’s trajectories differ 
between science, technology, engineering and 
mathematics (STEM), health, humanities and social 
sciences [24]. Within the Andalusian Research Plan 
(PAI), men and women participate in research groups 
led by Principal Investigators (PIs). Yet, little is 
known about how gender dynamics influence the 
organization of such groups [25]. In Andalusia’s 
public universities, only 41.24% of teaching and 
research staff are women, compared to 58.76% men. 

Previous research has shown explicit biases against 
women in research groups in fields such as Production 
Technology (TEP) and Information and 
Communication Technology (TIC) at the University 
of Málaga, where female participation was 16.07% 
and 24.79%, respectively.  

The imbalance is more pronounced for PIs: in no 
macro area did women exceed 39%. In ICT, they 
accounted for only 5% of PIs, in TEP 15.79%, and in 
Physics-Chemistry-Mathematics (FQM) 16.3% [26]. 

This study therefore seeks to provide an updated 
diagnosis of women’s participation in STEM areas at 
Andalusian public universities, focusing on their roles 
in both management and research from 2010 to 2022. 

 
 

2. Materials and Methods 
 
This descriptive and exploratory research 

employed quantitative methods for both data 
collection and statistical analysis. The study 
population comprises all public universities in 
Andalusia, excluding affiliated centers. The study 
includes the ten public universities of Andalusia 
(Spain): Universidad de Almeria (UAL), Universidad 
de Cádiz (UCA), Universidad de Córdoba (UCO), 
Universidad de Granada (UGR), Universidad de Jaén 
(UJA), Universidad de Huelva (UHU), Universidad 
de Málaga (UMA), Universidad Pablo de Olavide 
(UPO), Universidad Internacional de Andalucía 
(UNIA), and Universidad de Salamanca (US). 

Research variables include the university name, 
position, and gender of the department head; name of 
the research group; gender of the Principal 
Investigator (PI); department and year of doctoral 
thesis defense; number of members in the group; and 
the number of women in each group. The data were 
obtained from publicly available information on the 
institutional websites of Andalusian universities in 
December 2022, following the methodological 
guidelines suggested by international researchers [27]. 

After identifying relevant data on each university’s 
website, the information was manually transferred 
into an Excel sheet and subsequently cleaned. The 
gender of department heads and research group 
members was initially inferred from their names, 
following procedures commonly used in bibliometric 
and institutional gender studies. When names were 
gender-neutral or ambiguous (e.g., Alex, Rosario, 
Denis, Gabi), additional verification was conducted 
through publicly available sources, including 
institutional profiles, academic CVs, and official 
university webpages. When necessary, publicly 
accessible professional social media accounts were 
consulted exclusively to confirm gender 
identification, in line with methodological practices 
adopted in previous research [26], [28]. This 
triangulation process aimed to minimize classification 
errors while respecting ethical considerations, as only 
information voluntarily made public by the 
individuals was used. Despite these precautions, the 
authors acknowledge that gender inference based on 
available records may not fully capture self-identified 
gender, and therefore represents an operational 
categorization necessary for quantitative analysis 
rather than a definitive personal classification.  
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In many cases, websites listed only the group name 
and macro area, or only the PI, without listing 
members. Consequently, for the gender analysis of 
research group members, only groups with an 
identified PI and at least two researchers were 
included. 

 
3. Results 

 
This section is organized into subheadings to 

present a clear and systematic account of the results 
obtained. Each subsection provides not only a concise 
description of the empirical findings, but also an 
interpretation of their implications for gender equality 
in STEM within Andalusian universities. Quantitative 
data are analyzed to highlight patterns of participation, 
representation, and leadership, while comparative 
insights across institutions are included to 
contextualize differences and reveal institutional 
variability. The structure of the section is designed to 
move progressively from descriptive evidence toward 
analytical reflection, allowing the reader to trace how 
numerical trends translate into organizational realities. 
Together, these results contribute to a more 
comprehensive understanding of the structural 
barriers faced by women in science and the areas 
where progress has been achieved, offering an 
empirical basis for subsequent discussion about 
policy, governance, and future institutional strategies. 

 
3.1. Women and Administrative Management in STEM 

Areas 
 

Across Andalusian universities, 203 departments 
are associated with STEM disciplines. The UGR is the 
university has the largest number of STEM 
departments. At the University of Cádiz, women head 
80% of STEM departments, the highest proportion in 
the region (Table 1). At Pablo de Olavide University 
(UPO), women account for 66.7% of department 
leaders. In contrast, at the University of Huelva, no 
STEM departments are led by women, reflecting the 
most pronounced imbalance. 
 
Table 1. Departmental leadership in STEM-related 
departments in Andalusian universities by gender 
 

University  
STEM 

Dep  
Director 

Men % Women % Total 
UAL 7 5 71.43 2 28.57 7 
UCA 20 4 20.00 16 80.00 20 
UCO 24 18 75.00 6 25.00 24 
UGR 46 33 71.74 13 28.26 46 
UHU 7 7 10.,00 0 0.00 7 
UJA 15 12 80.00 3 20.00 15 
UMA 27 22 81.48 5 18.52 27 

US 54 40 74.07 14 25.93 54 
UPO 3 1 33.33 2 66.67 3 
Total 203 142 69.95 61 30.05 203 

 

Beyond the numerical imbalance, Table 1 suggests 
that leadership patterns in STEM departments may 
influence how authority and representation are 
perceived within academic communities. Persistent 
male dominance in most institutions can normalize 
gendered expectations about who occupies decision-
making roles, potentially affecting mentorship 
opportunities, visibility, and symbolic recognition for 
women academics. Where female leadership is more 
visible, departments may provide alternative reference 
models that reshape professional aspirations and 
internal governance dynamics. Thus, departmental 
composition is not only an administrative statistic, but 
also a factor that contributes to the reproduction (or 
transformation) of leadership norms within university 
structures. 

 
3.2. Presence of Women in STEM Research Groups  

 
Within the Andalusian Research Plan (PAI), there 

are 2445 registered research groups, of which 1294 are 
in STEM fields. These groups are distributed across 
seven macro areas of knowledge, with Health 
Sciences comprising the largest share (328 groups, or 
25.35%) (Table 2). The distribution of research groups 
shows an average of roughly 185 groups per macro 
area. 

 
Table 2. Departmental leadership in STEM-related 
departments in Andalusian universities by gender 
 

Macro area of knowledge Number of groups % 
CTS - Health Sciences 328 25.3 
FQM - Physics, Chemistry, 
and Mathematics 243 18.8 

RNM - Natural Resources 
and Environment 189 14.6 

TEP - Production 
Technology 154 11.9 

BIO - Biology and 
Biotechnology 141 10.9 

TIC - Information and 
Communication Technology 133 10.3 

AGR – Agri-food 106 8.2 
Total 1294 100 

 
The distribution presented in Table 2 also reflects 

the uneven weight of STEM macro-areas within the 
regional research ecosystem, which has implications 
for how gender inequalities are reproduced. Areas 
with the highest concentration of research groups 
exert greater influence over funding allocation, 
visibility, and academic prestige, potentially 
amplifying existing disparities in access to leadership. 
The prominence of certain macro-areas therefore 
shapes not only the structure of scientific production, 
but also the spaces where gender gaps become more 
visible and consequential. Understanding this 
disciplinary landscape is essential for interpreting 
participation patterns, as gender dynamics are 
embedded within broader hierarchies of knowledge 
and institutional recognition. 
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According to the methodological criteria, only 
research groups with an identified Principal 
Investigator (PI) and at least two members were 
included in the analysis. For this reason, the overall 
figures in Table 3 differ from those presented in Table 
2.  

The UGR hosts the largest number of STEM 
research groups, representing 20.16% of the total, 
whereas the University of Huelva has the fewest, with 
only 3.72%. On average, each university accounts for 
around 197 STEM groups. Altogether, these groups 
include 10,698 researchers, with the Universities of 
Granada and Seville concentrating more than half of 
them (52.21%). 

 
Table 3. Women in PAI research groups 
 

University STEM 
groups Total Men % Women % 

UAL 65 688 434 63.1 254 36.9 
UCA 80 803 522 65.0 281 35.0 
UCO 131 1560 949 60.8 611 39.8 
UGR 195 2380 1540 64.7 840 35.3 
UHU 36 367 112 30.5 255 69.5 
UJA 60 416 278 66.8 138 33.8 
UMA 101 510 333 65.3 177 34.7 

US 242 3206 2059 64.2 1147 35.9 
UPO 57 768 463 60.3 305 39.7 
Total 967 10698 6690 61.5 4008 38.47 
 
Women make up just 38.47% of this total 

workforce, compared to 61.53% men. At the 
University of Huelva, however, women constitute the 
majority within research groups (69.5%), a figure that 
notably exceeds the overall percentage of female 
research staff at that institution (42.4%) [29]. In the 
remaining universities, women’s participation ranges 
between 33.8% at the University of Jaén and 39.9% at 
the University of Córdoba [30]. 

The distribution shown in Table 3 also suggests 
that numerical presence alone does not guarantee 
homogeneous patterns of participation across 
institutions. Universities with similar overall 
proportions of women display markedly different 
internal compositions, indicating that local 
organizational contexts may influence how research 
teams are formed and sustained. The case of the 
University of Huelva, where women constitute a 
majority within research groups, contrasts sharply 
with the regional trend and illustrates how institutional 
dynamics can either mitigate or amplify broader 
gender imbalances. Such variability highlights the 
importance of examining participation not only at the 
aggregate level, but also through institution-specific 
lenses that capture the diversity of organizational 
cultures within the Andalusian university system. 

Leadership of STEM research groups is even more 
disproportionately concentrated in male hands. Out of 
the 967 groups analyzed, men serve as PIs in 743 cases 
(76.84%), while women lead only 224 groups 
(23.16%) (Table 4).  

 
Table 4. Women IPs in PAI research groups 

 

 
The University of Granada, despite hosting the 

largest number of STEM groups (195), shows that 
only one in five of these groups are headed by women. 
The imbalance is even more pronounced at the 
University of Huelva, where women account for only 
13.89% of PIs, representing the lowest proportion 
across Andalusian universities. In contrast, the 
University of Almería demonstrates the highest 
relative share of female leadership, with women 
directing 27.69% of its groups, followed closely by the 
University of Córdoba (29.77%). Yet even in 
institutions with comparatively higher representation, 
women remain significantly underrepresented in 
leadership roles. Taken together, these figures 
highlight a structural gender gap in the leadership of 
STEM research groups across Andalusian 
universities, where men consistently hold more than 
three-quarters of PI positions. 

A closer examination of Table 4 reveals that the 
gender gap in research leadership is not merely a 
reflection of participation rates, but points to a 
systematic concentration of authority in male hands 
across institutions. Even universities with relatively 
higher proportions of women researchers do not 
exhibit proportional representation in PI roles, 
suggesting that access to leadership follows dynamics 
that are partially independent of overall workforce 
composition. The consistency of this pattern across 
universities of different sizes indicates that the 
imbalance is structural rather than circumstantial. This 
reinforces the interpretation that gender disparities in 
STEM leadership are embedded in institutional 
practices that shape career progression and 
recognition. 
 
 
 
 
 

University STEM 
groups 

IP 
male % IP 

female % Total 

UAL 65 47 72.3 18 27.7 65 
UCA 80 64 80.0 16 20.0 80 
UCO 131 92 70.2 39 29.8 131 
UGR 195 156 80.0 39 20.0 195 
UHU 36 31 86.1 5 13.9 36 
UJA 60 48 80.0 12 20.0 60 

UMA 101 85 84.5 16 15.8 101 
US 242 178 73.6 64 26.4 242 

UPO 57 42 73.7 15 26.3 57 
Total 967 743 76.8 224 23.2 967 
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4. Discussion 
 
The findings of this study reveal that, despite the 

existence of strong legislative and policy frameworks 
in Spain and the European Union, gender inequalities 
in STEM knowledge production and management 
remain deeply entrenched. Women account for just 
over one-third of research group members and hold 
less than one-quarter of PI positions, confirming the 
persistence of the so-called “glass ceiling” in 
academic leadership. These results resonate with 
European reports such as She Figures and UNESCO’s 
Cracking the Code, which underline women’s 
underrepresentation in decision-making positions in 
science. At the same time, the variability across 
institutions, with smaller universities like Almería and 
Córdoba showing comparatively higher shares of 
female PIs, suggests that institutional context and 
governance structures may mediate the extent of 
gender disparities. These results are consistent with 
those found in similar studies in Andalusia [31], [32]. 

The persistence of these imbalances indicates that 
formal equality, while legally guaranteed, is not 
sufficient to dismantle structural and cultural barriers 
that hinder women’s access to leadership. Gender 
stereotypes, biased promotion practices, and the 
undervaluation of women’s academic trajectories 
continue to shape opportunities within universities. 
Promotion systems in academia have been shown to 
reproduce gendered norms and expectations that 
privilege traditionally masculine leadership models 
[33]. Similar issues have already been identified by 
other research into research management at the level 
of doctoral thesis supervision [32]. This calls for a 
more proactive implementation of equality measures, 
including transparent recruitment and promotion 
procedures, mentoring programs for early-career 
women researchers, and accountability mechanisms to 
ensure compliance with gender balance requirements. 
Extending the scope of this research beyond 
Andalusian universities could provide a broader 
understanding of whether these patterns are regional 
specificities or reflect systemic challenges across the 
Spanish higher education system. International 
analyses highlight the need for structural reforms to 
ensure equitable participation in scientific governance 
and leadership [36]. 

Beyond numerical representation, the findings 
point to persistent structural dynamics that shape 
leadership trajectories in STEM environments. 
Research has consistently shown that academic 
promotion systems are not gender-neutral but are 
embedded in organizational cultures that privilege 
traditionally masculine models of authority, 
competitiveness, and availability [33], [34], [35].  

 

These dynamics help explain why women’s 
increased participation in research groups does not 
automatically translate into proportional access to 
decision-making positions. International analyses 
emphasize that correcting these imbalances requires 
more formal equality policies; it demands structural 
reforms that address evaluation criteria, leadership 
pathways, and institutional accountability 
mechanisms [37]. In this sense, Andalusian 
universities reflect broader global patterns in which 
progress in participation coexists with persistent 
asymmetries in power and governance. 
 
5. Conclusion 

 
Although all Andalusian universities have equality 

units and apply gender equality measures in appointed 
positions, these policies do not extend consistently to 
managerial roles acquired through elections, such as 
the leadership of STEM departments and research 
groups. The analysis shows that the management of 
STEM university departments is still highly 
masculinized, with two male directors for every 
female director. The only exceptions are smaller 
universities such as UAL and UPO, where women 
hold a higher share of leadership positions. 

This pattern is particularly notable because 
departmental directors are chosen through elections 
involving all members. Nevertheless, men are elected 
in nearly 70% of cases. As stated in some studies, 
promotion mechanisms tend to reflect gender norms, 
favouring behaviours traditionally associated with 
men. 

STEM research groups represent over half 
(52.92%) of all research groups in Andalusia, with the 
two largest universities, UGR and US, accounting for 
45.1% of them. Despite this strong presence, women 
remain underrepresented within these groups, 
especially in leadership roles. Men lead more than 
three-quarters of STEM groups, with three male PIs 
for every female PI. 

Even as women gain visibility through scientific 
publications, awards, and funded projects, they remain 
marginalized in the management of research groups. 
Structural measures are needed to ensure more 
balanced opportunities for men and women in 
university science, particularly in STEM. Such 
measures must both encourage women’s scientific 
work and guarantee equal opportunities for leadership 
and decision-making in the spaces where knowledge 
is produced and managed. 

The findings suggest that further research should 
extend this analysis to all Spanish public universities 
to determine whether the observed biases and 
inequalities are specific to Andalusia or reflect a 
broader national trend. 
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These results also highlight the importance of 
incorporating a gender perspective into the strategic 
planning of universities, particularly in STEM areas 
where leadership structures remain strongly 
imbalanced. Monitoring participation alone is 
insufficient if it is not accompanied by institutional 
commitments to transform organizational cultures and 
decision-making processes. Universities play a central 
role in shaping future scientific communities, and 
persistent asymmetries in leadership risk reproducing 
inequalities across generations of researchers. 
Addressing these gaps is therefore not only a matter of 
equity, but also a condition for strengthening the 
diversity, quality, and social relevance of scientific 
knowledge production. 
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