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Abstract - The transition to renewable energy represents a 

major socio-economic transformation, yet significant gender 

disparities persist in STEM fields and the energy sector. This 

article aims to analyse the main social, cultural, and 

organisational barriers to women’s participation in STEM and 

renewable energy careers, drawing on a comprehensive 

literature review. Stemming from the Literature Review carried 

out within the scope of the Erasmus+ European Policy 

Experimentations project “STAR Girls - Supporting Talent & 

Ambition in Renewable Energy Sector for Girls, through 

mentoring and role models” (GAP 101196009, co-funded by the 

European Union), and adopting a multilevel perspective, this 

article examines how the literature explores the under-

representation of women in STEM, particularly in the 

renewable energy sector, the barriers that shape career choices 

and reinforce gender inequalities, and, consequently, the 

implications of the gender gap for innovation in these sectors. 

More specifically, it looks at how individual perceptions (micro 

level), social influences such as family and education (meso 

level), and broader organisational and cultural structures 

(macro level) interact to shape career choices and reinforce 

gender inequalities. The conclusions drawn reveal that a 

combination of internalised stereotypes, unequal distribution of 

care responsibilities, lack of female role models, and structural 

barriers within education systems and labour markets drives the 

gender gap. These factors operate simultaneously and reinforce 

each other, limiting women’s access to technical roles and 

leadership positions. Furthermore, this research highlights that 

the energy transition, while creating new opportunities, does not 

automatically promote gender equity without targeted and 

inclusive policies. Building on this analysis, we formulate three 

research propositions that link the three levels of influence and 

provide a basis for future empirical research. The results 

underscore the need for integrated strategies that address both 

individual and structural dimensions, including inclusive 

education, gender-sensitive policies, and organisational 

transformation. Ultimately, promoting gender inclusion is not 

only a matter of social justice but also a key driver of innovation, 

sustainability, and the effectiveness of the energy transition. 
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I. INTRODUCTION 
 

The transition to renewable energy constitutes one of the 

most significant socio-economic transformations of the 

21st century [1]. The energy transition is crucial for 

combating climate change and fostering sustainable 

development; however, it is a complex and uneven process 

that encompasses environmental, economic, and social 

aspects. These challenges require coordinated policies and 

strong international collaboration [2]. Moreover, the 

energy transition extends beyond technological change, 

involving profound social and labour market implications. 

As such, it necessitates substantial investment in skills 

development, education, and inclusivity to ensure a just 

and effective transformation [3]. For example, the IRENA 

report (2025) shows that despite the sector's growth, 

women remain underrepresented (around 32%), mainly 

concentrated in administrative roles, with less presence in 

STEM fields and leadership positions [4]. This gender gap 

is not only an issue of equity but also of efficiency and 

innovation, as diverse teams enhance problem-solving and 

organisational performance [5]; however, persistent 

disparities point to deeply rooted barriers that limit 

women’s participation and progression in STEM and 

energy-related careers [6;7]. Existing literature highlights 

that these barriers are multifaceted, encompassing diverse 

dimensions [4; 8].  

Against this background, this paper aims to analyse, 

based on existing literature, the main social, cultural, and 

organisational barriers that limit women’s participation in 

renewable energy and STEM careers. Furthermore, this 

research aims to advance a theoretical discussion and 

formulate research propositions by integrating these 

dimensions into a structured critical approach. This 

approach seeks to provide a comprehensive understanding 

of the factors influencing young women’s career choices. 

In doing so, this paper contributes to the development of 

theoretical insights and offers a foundation for future 

research on educational and policy strategies to promote 

gender inclusion in the energy transition. 

 

II. METHODOLOGY 
 

This paper adopts a structured literature review 

approach. The review was conducted using the Scopus and 

Web of Science databases, complemented by reports from 

international organisations (e.g., IEA and IRENA). 

Searches were performed using combinations of keywords 

including "women in STEM", "gender gap", "renewable 
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energy", "energy transition", "female participation", 

"career choice", and "gender barriers". Only peer-reviewed 

journal articles and institutional reports published 

primarily between 2017 and 2026, written in English, were 

considered. Articles not directly addressing gender issues 

in STEM or renewable energy were excluded. The selected 

literature was analysed thematically and organised 

according to three analytical levels (micro, meso and 

macro), which formed the basis of the conceptual 

framework and research propositions. 

 

III. GENDER GAP IN STEM AND RENEWABLE ENERGY 
 

Gender inequality in STEM fields and the renewable 

energy sector remains a persistent challenge, reflecting the 

interplay of educational, organisational, and structural 

factors. Despite the growth of the green sector, female 

participation remains limited, especially in technical areas 

and leadership positions, demonstrating that the energy 

transition, by itself, does not guarantee greater equity [9]. The 

literature suggests that there is a “cultural resistance” to the 

presence of women in traditionally conservative sectors, 

including STEM and renewable energy [10]. This culturally 

more conservative mindset represents an implicit barrier to 

the inclusion of women in technical careers within these 

sectors [10]. As a result, there is a shortage of skills and 

qualified labour [11], which poses challenges for 

organisations operating in these sectors, particularly the 

difficulty of finding specialists in emerging fields such as 

renewable energy. This scenario is aggravated by 

organisational dynamics and power structures that favour 

male profiles, hindering women's access to career 

advancement opportunities [12].  

In the educational context, the type of training plays a 

determining role. More diverse curricula tend to favour 

female participation, while highly specialised programs may 

reinforce the distancing of women from STEM careers [6].  

Furthermore, factors such as self-efficacy and professional 

perceptions significantly influence commitment to STEM 

careers, being shaped differently between genders [13]. 

In the renewable energy sector, female underrepresentation is 

also associated with broader structural barriers, including 

occupational segregation, unequal access to resources, and 

reduced participation in decision-making processes [7]. 

Additionally, the energy transition may reproduce or even 

exacerbate existing inequalities if specific inclusion policies 

are not implemented [8]. Despite these challenges, literature 

shows that gender equality is a strategic factor for the sector's 

development, contributing to greater innovation, economic 

performance, and sustainability [14]. Consequently, a 

fundamental shift in attitudes towards the inclusion of women 

in the energy and STEM sectors is essential for the sector’s 

transformation [10]. Thus, reducing the gender gap in STEM 

and renewable energies requires an integrated approach that 

articulates education, public policies, and organisational 

transformation.   

 

IV. GENDER BARRIERS IN THE RENEWABLE 

ENERGY SECTOR 
 

Social, cultural and organisational barriers play a central 

role in perpetuating gender inequalities in the energy sector 

and STEM fields. These barriers reflect deeply ingrained 

social norms that shape expectations, behaviours, and 

opportunities, limiting female participation in traditionally 

male-dominated sectors [11; 15; 16; 17]. 

Gender stereotypes continue to strongly influence women's 

career choices and participation in STEM fields. The 

association of these areas with traditionally masculine 

characteristics, such as technical rationality and 

competitiveness, contributes to the symbolic exclusion of 

women [15, 18]. These stereotypes are reinforced by 

organisational and educational environments that value 

technical skills in an exclusionary way, functioning as 

implicit barriers to female entry as well as their premature 

departure from both training and professional activity. 

 [17]. 

Family influence is another relevant factor, especially 

regarding the division of domestic labour and caregiving 

responsibilities [15]. Women continue to bear a 

disproportionate burden of family tasks, which limits their 

availability for demanding careers such as STEM or the 

energy sector [19]. On the other hand, there are also low 

family expectations or pressures negatively influenced by 

social representations about women's vocational choices in 

STEM fields. This contextual reality does not favour either 

women's choices in these vocational areas or their retention 

once the choice has been made, highlighting the need to raise 

awareness within significant social contexts, such as family 

or the immediate community, about the appropriateness of 

these professional choices [26]. This reality is exacerbated by 

the lack of support infrastructure, such as childcare centres, 

and the persistence of social norms that assign women 

primary responsibility for family care. 

The scarcity of female role models in leadership positions and 

technical fields reinforces the perception that these sectors are 

inaccessible to women. The lack of female role models limits 

professional aspirations and reduces the visibility of 

successful female career paths [20]. This phenomenon 

contributes to the reproduction of inequalities, hindering 

women's entry and retention in the energy sector. 

Organisational barriers are one of the main factors explaining 

the persistence of the gender gap in STEM fields and 

renewable energy. These barriers manifest themselves at 

different levels, from the education system to organisational 

practices and public policies [11; 21; 22]. 

Educational curricula play a decisive role in shaping career 

paths. Highly specialised programs can discourage female 

participation, while more diverse approaches tend to promote 

greater inclusion [6]. The absence of gender perspectives in 

STEM education contributes to the reproduction of 

inequalities and limits the development of inclusive skills 

[23]. 

School and career guidance plays a crucial role in defining 

career choices. A lack of adequate information, coupled with 

implicit biases, can steer women towards traditionally female 

fields, distancing them from STEM [13]. Furthermore, the 

absence of structured mentoring programs limits access to 

networks and opportunities, reinforcing existing inequalities 

[20]. 



Structural inequalities in technical education are reflected in 

occupational segregation and the underrepresentation of 

women in strategic areas of the energy sector. These 

inequalities are reinforced by insufficient policies, lack of 

funding, and the absence of gender-disaggregated data, 

hindering the implementation of effective measures [24]. 

Additionally, territorial factors, such as limited access to 

education and mobility, condition female participation, 

especially in more vulnerable contexts [25]. 

 

 

V.  DISCUSSION AND SUGGESTION OF RESEARCH 

PROPOSITIONS 
 

Based on the literature reviewed, a multilevel conceptual 

model is proposed to explain the gender gap in STEM fields 

and the renewable energy sector through the interaction 

between individual, social, and organisational factors. This 

model is structured into three interdependent levels – micro, 

meso, and macro –, allowing for an understanding of the 

systemic nature of gender inequalities. 

At the micro level, the model focuses on individual 

perceptions, including factors such as self-efficacy, career 

aspirations, and perceptions of competence. Literature 

demonstrates that commitment to STEM careers is strongly 

influenced by academic experiences and perceptions of sector 

suitability, which tend to differ between men and women 

[13]. Internalised stereotypes and a lack of confidence in 

technical skills contribute to women's self-exclusion from 

these fields. Thus, this level represents the starting point of 

inequalities, where social norms are internalised and 

influence individual choices. 

The meso level encompasses immediate social contexts, 

namely family, school, and social networks. Family influence 

manifests itself through the division of domestic labour and 

gender expectations, which condition women's availability 

and professional choices [19]. Simultaneously, the 

educational system plays a central role in reproducing or 

mitigating inequalities through curricula, vocational 

guidance, and the presence (or absence) of female role 

models [6; 20].  This level highlights how social factors shape 

educational and professional trajectories, acting as mediators 

between the individual and the system. 

At the macro level, the model incorporates structural factors, 

including public policies, organisational practices, and 

cultural norms. Literature shows that inequalities persist due 

to organisational structures that favour male profiles, the 

absence of equality policies, and exclusionary organisational 

cultures [7; 12]. Furthermore, cultural norms and gender 

stereotypes continue to influence female participation and the 

distribution of opportunities in the energy sector [8]. This 

level represents a structured critical approach. That 

conditions the micro and meso levels, being decisive for the 

reproduction or transformation of inequalities. 

Table 1 synthesises the key dimensions and factors identified 

in the literature, highlighting the multilevel and 

interconnected nature of gender inequalities in STEM and 

renewable energy careers. It illustrates how individual 

perceptions are shaped by social environments and, in turn, 

influenced by broader organisational and cultural structures.  

 

Table 1. Gender Gap in STEM and renewable energy careers 
Dimensions Factors to consider 

Micro level – 

Individual 

perceptions 

 

▪ Self-efficacy in STEM;  

▪ Career aspirations;  

▪ Perceived competence in technical fields;  

▪ Internalised gender stereotypes;  

▪ Motivation and interest in green careers;  

▪ Risk perception and career confidence;  

▪ Awareness of opportunities in renewable energy 

Meso level – 

Family & 

school 

influence 

 

▪ Family expectations and gender roles; 

▪ Division of care responsibilities; 

▪ School guidance and career orientation;  

▪ Exposure to STEM education; 

▪ Access to female role models; 

▪ Teacher bias and encouragement;  

▪ Peer influence; 

▪ Mentoring and support networks. 

Macro level – 

organisational 

& cultural 

norms 

▪ Gender norms and cultural expectations;  

▪ Education system structure (STEM pathways); 

▪ Labour market inequalities; 

▪ Organisational culture (male-dominated sectors 

▪ Public policies on gender equality; 

▪ Access to funding and resources; 

▪ Gender mainstreaming in energy policies; 

▪ Leadership representation. 

Source: Authors' elaboration 

 

While most studies consistently identify stereotypes as a key 

determinant of women's career choices, the evidence 

regarding the relative importance of organisational versus 

family-related barriers remains less conclusive. Some authors 

emphasise educational interventions as the primary 

mechanism for change, whereas others argue that structural 

organisational reforms are necessary before educational gains 

can translate into labour market participation. 

 

VI. PROPOSITIONS FOR FUTURE RESEARCH 

The integrative perspective presented in the previous point 

reinforces the idea that the gender gap cannot be explained by 

isolated factors but rather emerges from the interactions 

across micro, meso, and macro levels. Consequently, 

addressing these disparities requires coordinated 

interventions that simultaneously target individual 

empowerment, social support systems, and structural 

transformation. By organising the main determinants across 

these levels, the table provides a structured basis for 

developing research propositions and supports future 

empirical studies aimed at identifying effective strategies to 

promote gender inclusion in the energy transition. 

 

Proposition 1 (Micro level – Individual perceptions) 

P1: Higher levels of self-efficacy, perceived competence, and 

awareness of opportunities in renewable energy are positively 

associated with young women’s intentions to pursue STEM 

and renewable energy careers, while internalised gender 

stereotypes are negatively associated with these intentions. 

 

Proposition 2 (Meso level – Social influences) 

P2: Supportive family environments, exposure to inclusive 

school guidance, and the presence of female role models 

positively influence young women’s engagement with STEM 

and renewable energy pathways, whereas traditional gender 

roles and unequal care responsibilities negatively affect their 

participation. 

 

 



Proposition 3 (Macro level – Organisational and structural 

factors) 

P3: Gender-inclusive organisational frameworks (such as 

diversified educational curricula, equitable labour market 

conditions, and gender-sensitive public policies) positively 

moderate the relationship between individual and social 

factors and young women’s participation in STEM and 

renewable energy careers. 

These propositions provide a structured basis for future 

research by linking individual, social, and organisational 

dimensions of the gender gap in STEM and renewable 

energy. They highlight the need to examine not only direct 

effects but also the interactions between different levels of 

influence. By doing so, they offer a foundation for testing 

how multilevel factors jointly shape young women’s career 

choices and for identifying the most effective intervention 

points to promote gender inclusion in the energy transition. 

 

VII. CONCLUSION 

This literature review explores the gender gap in STEM and 

the renewable energy sectors from a multilevel perspective. 

It highlights how individual, social, and organisational factors 

interact. The findings confirm that gender inequalities do not 

arise from isolated factors; instead, they emerge from a 

complex system of interactions influenced by deeply rooted 

social norms, educational pathways, and structural 

conditions. Although the energy transition is becoming 

increasingly important, it is not enough on its own to achieve 

gender equity. Without targeted interventions, existing 

disparities are likely to persist or even worsen.  

The analysis underscores the critical role of social and 

cultural barriers, such as gender stereotypes, family 

responsibilities, and the lack of female role models, in 

shaping young women’s career aspirations and limiting their 

participation in STEM-related fields. At the same time, 

organisational barriers (including rigid educational curricula, 

biased career guidance, and structural inequalities in 

technical education) continue to restrict access to 

opportunities and reinforce occupational segregation. These 

findings reinforce the need for a holistic and coordinated 

approach that addresses inequalities across multiple levels 

simultaneously. By proposing research propositions 

grounded in a multilevel analytical framework, this paper 

advances theoretical understanding and provides a foundation 

for future empirical research. These propositions highlight 

key mechanisms that produce and sustain gender disparities, 

offering potential pathways for testing and refining policy 

interventions. 

From a practical perspective, promoting gender inclusion 

in the energy transition requires integrating gender-sensitive 

policies across education systems, labour markets, and 

organisational practices. Efforts should focus on fostering 

inclusive learning environments, expanding access to female 

role models and mentoring opportunities, and implementing 

organisational reforms that challenge persistent, gendered 

power structures. Ultimately, achieving a just and effective 

energy transition depends not only on technological 

innovation but also on ensuring equal opportunities and 

meaningful participation for women throughout the 

education-to-employment pipeline. Addressing the gender 

gap in STEM and renewable energy is therefore not only a 

matter of social justice but also a strategic imperative for 

fostering innovation, resilience, and long-term sustainability. 

Building on these practical implications, this paper also offers 

a distinct theoretical contribution. Unlike previous literature 

reviews, which have typically examined educational, 

organisational, or policy-related barriers in isolation, this 

study integrates these dimensions into a multilevel conceptual 

framework linking micro, meso, and macro-level 

determinants. Moreover, rather than simply synthesising 

existing evidence, it develops theory-driven research 

propositions that provide a structured agenda for future 

empirical research on women's participation in renewable 

energy careers. By explicitly connecting individual 

perceptions, social influences, and broader structural 

conditions, this integrated perspective advances the existing 

literature on gender and STEM while offering a more 

comprehensive understanding of the mechanisms shaping 

women's participation in the context of the energy transition. 
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