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	This research explores the barriers and opportunities that affect women’s participation in safety management roles within power plants in the Kingdom of Saudi Arabia. The study identifies key obstacles that prevent women from entering and progressing in these roles, including societal, organizational, and structural challenges. The paper also highlights opportunities for facilitating women's entry and progression in the sector, with a focus on training, mentorship, policy reforms, and the impact of gender diversity on outcomes. Using a qualitative approach, data were collected through interviews with women professionals, industry experts, and key stakeholders within Saudi Arabia’s energy sector. The findings offer practical recommendations for overcoming barriers and creating an inclusive environment that supports women’s advancement in safety management positions in power plants.
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Introduction	Comment by Mohammad Ahyar Bin Zulkefli: Use Topic Style
This study is guided by Gender Role Theory (Eagly, 1987) and Socio-Technical Systems Theory (Trist & Bamforth, 1951), which provide a framework to understand how societal expectations and organisational systems shape women’s participation in safety roles. The Kingdom of Saudi Arabia has made significant strides towards gender inclusivity in various sectors, however the energy industry, especially in technical roles like safety management in power plants, remains predominantly male-dominated. The safety management roles are critical in ensuring the smooth and secure operation of power plants, yet the participation of women in these roles is limited. This research aims to explore the barriers that prevent women from pursuing safety roles within power plants and to identify opportunities for enhancing their entry and progression in safety management positions. By addressing these issues, the study contributes to the broader conversation on gender inclusivity in the Saudi workforce and offers valuable insights into how women’s involvement in safety roles can positively impact the energy sector.
In recent years, the participation of women in the workforce has emerged as a central theme in discussions of economic diversification and sustainable development in Saudi Arabia. The national transformation plan, Vision 2030, explicitly emphasizes increasing women’s engagement across sectors, including technical and industrial domains traditionally dominated by men (Maier et al., 2023). Within this context, the energy industry—and particularly safety roles in power plants presents both significant opportunities and substantial barriers for women.
Despite policy reforms, women in Saudi Arabia continue to encounter considerable challenges when entering or advancing within safety-related professions. Prior studies have highlighted cultural and social barriers, such as gender norms, family expectations, and workplace segregation, which limit women’s ability to fully participate in industrial sectors (Al-Asfour et al., 2017). Institutional barriers also persist, including limited recruitment pathways, inadequate training opportunities, and lack of mentorship or career progression structures tailored to women (Shatilova et al., 2021). Furthermore, workplace cultures in high-risk environments, such as power plants, often reinforce gender stereotypes that can undermine women’s professional growth and identity (Khan, 2023).
Nevertheless, there are also emerging opportunities that suggest a more inclusive future. Vision 2030 reforms have introduced initiatives promoting gender diversity and equality in employment, while companies are increasingly integrating gender-sensitive human resource policies to improve occupational safety and wellbeing (Khan, 2023). Research indicates that women can contribute unique perspectives to safety culture, which may enhance organizational effectiveness and resilience (AlMousa et al., 2022). In addition, international evidence suggests that the global energy transition opens new technical and leadership pathways for women, particularly in renewable energy and safety management (Maier et al., 2023).
However, there remains a paucity of research focusing specifically on women in safety roles within Saudi Arabian power plants. Given the highly technical, regulated, and hazardous nature of this sector, examining both barriers and enabling factors is critical. This study, therefore, seeks to explore the lived experiences of women in safety positions within power plants in Saudi Arabia, identifying the systemic, cultural, and institutional challenges they face, as well as the opportunities that may facilitate their career development. Such insights will not only contribute to academic understanding but also provide practical implications for policymakers, organizations, and educational institutions striving to create a more inclusive energy workforce.

Literature 
Women in the Saudi Arabian Workforce
The participation of women in the Saudi Arabian workforce has undergone a significant transformation over the past two decades, particularly following the introduction of Vision 2030. This national initiative emphasizes economic diversification and gender inclusivity, encouraging women to enter sectors previously considered male dominated (Maier et al., 2023). The historical context reveals that women’s participation in the workforce was traditionally limited due to cultural norms and legal restrictions that constrained mobility and employment opportunities (Al-Asfour et al., 2017). However, policy reforms, including the removal of restrictions on women’s employment and enhanced educational access, have expanded opportunities for female professionals across a wide range of industries (Khan, 2023).
In the energy sector, however, challenges remain. Technical and industrial roles, including those in power plants, often demand extensive training, physical presence, and prolonged working hours—factors that can conflict with societal expectations around family responsibilities and gender roles (Shatilova et al., 2021). Although the number of women in leadership positions has gradually increased, the energy industry in Saudi Arabia continues to reflect broader global patterns of gender segregation in science, technology, engineering, and mathematics (STEM) fields (International Energy Agency [IEA], 2020).
Barriers to Women’s Participation in Safety Roles
Women in Saudi Arabia face several barriers when seeking to enter and progress in safety management positions within power plants. Cultural and societal expectations remain the most prominent, often reinforcing gender stereotypes that question women’s suitability for high-risk and technical roles (Al-Asfour et al., 2017). Gender segregation practices in the workplace can further limit women’s visibility and career progression pathways, reducing opportunities for networking and mentorship (Shatilova et al., 2021).
Globally, women in the energy sector also experience discrimination, lack of female role models, and inadequate access to specialized training programs in safety and occupational health (Maier et al., 2023). In Saudi Arabia, limited recruitment pipelines and the absence of structured career development frameworks exacerbate these challenges (Khan, 2023). Furthermore, balancing professional responsibilities with cultural and family obligations remains a critical difficulty, particularly in demanding environments like power plants where long shifts and on-site presence are often required (AlMousa et al., 2022). These structural and cultural constraints hinder women’s full participation in safety-related professions.
Opportunities for Enhancing Women’s Progression in Safety Roles
Despite the persistent barriers, opportunities exist to facilitate women’s inclusion and advancement in safety roles within power plants. Government initiatives under Vision 2030 emphasize female empowerment and seek to increase women’s representation in technical fields through policy reforms, scholarships, and training opportunities (Maier et al., 2023). Targeted programs focusing on safety and occupational health are beginning to emerge in partnership with industry stakeholders, helping to equip women with the technical skills required for high-risk sectors (Khan, 2023).
Mentorship and leadership development programs also play a vital role in supporting women’s progression. International case studies demonstrate that mentorship can help overcome gender stereotypes, enhance self-efficacy, and provide critical networking opportunities (Shatilova et al., 2021). In addition, organizational policies promoting gender inclusivity, flexible work arrangements, and safe working environments contribute to building an enabling culture for women in safety roles (AlMousa et al., 2022). As the energy transition creates new pathways in renewable energy and safety management, these opportunities provide momentum for advancing gender inclusivity in the Saudi power plant sector.
Methodology 
Research Design 
This study adopted a qualitative research design to gain in-depth insights into the barriers and opportunities for women in safety management roles within Saudi Arabia’s power plants. A qualitative approach was deemed most appropriate as it allows for the exploration of lived experiences, social contexts, and the nuanced challenges faced by women in male-dominated sectors (Creswell & Poth, 2018). By employing an interpretivist paradigm, the study sought to understand how cultural, organizational, and structural factors influence women’s career trajectories in safety-related professions.
Participants
The study involved two groups of participants: (a) female professionals currently working or aspiring to work in safety management roles within the energy sector, and (b) industry experts, policymakers, and stakeholders familiar with workforce development and gender inclusion in Saudi Arabia’s power plants. Purposeful sampling was used to identify participants who could provide rich, relevant, and diverse perspectives (Palinkas et al., 2015). The sample included women in various stages of their careers, from entry-level safety officers to senior professionals, as well as experts in human resource management, occupational safety, and energy policy. The study involves a diverse group of participants to provide a comprehensive understanding of safety management and gender diversity within the energy sector, particularly in the context of power plants. A purposive sampling strategy was employed to ensure that participants possessed relevant experience and insights aligned with the study objectives. In addition, snowball sampling was used to identify further participants through professional networks and recommendations. A total of approximately 30–44 participants were targeted, comprising four key groups. First, 10–15 current safety officers working in power plants were selected based on their direct involvement in safety management practices. Second, 10–15 women professionals working across various roles within the energy sector were included to capture broader gender-related experiences beyond safety-specific positions. Third, 5–7 industry experts (SMEs) with substantial knowledge in safety management, human resource development, and gender diversity were identified through their professional expertise and academic contributions. Finally, 5–7 stakeholders involved in governance, policy-making, and competency pathway development were selected based on their direct involvement in shaping workforce structures and inclusion initiatives. The inclusion of multiple participant categories enabled triangulation of perspectives across operational, managerial, and policy levels, thereby enhancing the credibility and depth of the findings.

Table 3.1 presents the profile of selected participants, including their gender, role, organisation, location, and category.

	SN
	Gender
	Role
	Organisation
	Location
	Category

	1
	Woman
	Safety Officer
	Company B
	Rabigh, Saudi Arabia
	Women – Safety Officer (Power Plant)

	2
	Woman
	Safety Officer
	Company B
	Jazlah, Saudi Arabia
	Women – Safety Officer (Power Plant)

	3
	Woman
	VP – HSSE Operations & Maintenance
	Company B – Company A
	Dubai, UAE
	Safety Leadership (Power Industry)

	4
	Man
	Chief HSSE
	Company A
	Riyadh, Saudi Arabia
	SME – Safety Management

	5
	Woman
	VP Talent Management & Capability Building
	Company A
	Dubai, UAE
	SME – Talent & Capability Development

	6
	Man
	Chief P&C
	Company A
	Riyadh, Saudi Arabia
	SME – People & Culture

	7
	Woman
	Head of P&C, Rabigh Cluster
	Company A
	Jeddah, Saudi Arabia
	SME – Human Resource Management

	8
	Woman
	Global Corporate Team
	Company C
	Dubai, UAE
	SME – Women in Industrial Safety

	9
	Man
	Head of HSSE Governance and Assurance
	Company A
	Dubai, UAE
	Stakeholder – Governance & Assurance

	10
	Woman
	Deputy EMO (Construction MEASEA)
	Company D
	Dubai, UAE
	Stakeholder – Power Plant Construction & Project Management



Data Collection 
Semi-structured interviews served as the primary method of data collection. This approach provided flexibility to probe deeper into participants’ responses while maintaining a consistent structure aligned with the research objectives. Interviews were conducted in person and online, depending on participant availability, and lasted between 45 and 90 minutes. An interview guide was developed to cover key areas such as career aspirations, workplace experiences, cultural challenges, institutional barriers, and perceptions of opportunities under Vision 2030 reforms. All interviews were conducted in English and Arabic, depending on participant preference, and were audio-recorded with consent. Field notes were also taken to capture contextual observations. 
Data Analysis 
The data were analyzed using thematic analysis, which is widely used in qualitative research to identify, analyze, and report patterns within data (Braun & Clarke, 2006). The process involved familiarization with the transcripts, initial coding, clustering of codes into categories, and the development of overarching themes. Coding was conducted manually using Microsoft Excel, which enabled systematic organization of the data into themes aligned with the study’s research objectives. Reflexivity was maintained throughout the process to minimize researcher bias, and peer debriefing was used to enhance credibility.
Result and Analysis 
This chapter presents the findings of the study exploring the barriers and opportunities for women in safety management roles within Saudi Arabian power plants. The data were analyzed thematically, resulting in the identification of three overarching themes: (1) Barriers to Entry into Safety Roles, (2) Opportunities for Women’s Progression, and (3) The Role of Gender Diversity in Enhancing Safety Outcomes. Each theme is described with reference to participants’ perspectives, supported by illustrative quotations from the interviews.
Barriers to Entry into Safety Roles
The first major theme centers on the barriers women face when entering safety roles in Saudi Arabia’s power plants. Participants consistently identified societal expectations and gender biases as the most significant obstacles. Cultural norms in conservative settings often discouraged women from pursuing technical and safety management careers. As one participant expressed:
“In my family, working in an office is acceptable, but working in a power plant is considered inappropriate for women. Many still think it is a man’s job.” (Participant 4, Female Safety Trainee)

Another participant highlighted the persistence of gender bias in recruitment:

“Even when I had the qualifications, the company preferred to hire men because they thought women cannot handle the shift work or the physical challenges.” (Participant 7, Safety Engineer)

The absence of role models and mentorship further exacerbated these barriers. Without female pioneers in senior safety positions, younger women lacked visible pathways for advancement:

“I do not know any woman who has reached a leadership role in safety in power plants. This makes it difficult to imagine my own future in this field.” (Participant 2, Junior Safety Officer)

In addition, limited access to technical training and certification programs was highlighted as a structural barrier. Several participants reported difficulties in enrolling in specialized safety programs, which are often designed without consideration for women’s participation:

“The courses are available, but sometimes the training centers are not accessible for women, or the schedules clash with family responsibilities.” (Participant 6, Aspiring Safety Officer)

These findings reveal that women face intertwined cultural, structural, and institutional barriers, including societal expectations, recruitment biases, lack of mentorship, and limited access to training.
Opportunities for Women’s Progression
Despite these barriers, participants also identified emerging opportunities for women’s inclusion and progression in safety roles. Mentorship programs were highlighted as a potential enabler, providing women with access to guidance and professional networks:

“If there were structured mentorship programs where we could learn from experienced professionals, more women would be encouraged to stay in this career.” (Participant 5, Safety Intern)

The importance of gender-inclusive organizational policies was also emphasized. Participants felt that policies such as flexible working hours, maternity support, and career development frameworks could make safety roles more accessible:

“It is not only about hiring women but also supporting them with policies that make it possible to balance work and family.” (Participant 1, HR Manager, Energy Sector)

Furthermore, participants stressed the need for specialized training programs tailored for women in technical and safety fields:

“If training and certification programs were adapted to include women, more of us would have the chance to qualify for these jobs.” (Participant 8, Trainee in Occupational Safety)

Governmental reforms under Vision 2030 were seen as a major catalyst for change, promoting gender diversity and driving organizational efforts to include women in technical sectors:

“Vision 2030 gives us hope because it is creating policies that open doors for women in fields like safety.” (Participant 3, Senior Policy Expert)

Opportunities for progression are emerging through mentorship, gender-inclusive policies, training programs, and government reforms. These initiatives are crucial to counteracting systemic barriers.
The Role of Gender Diversity in Enhancing Safety Outcomes
A significant theme that emerged was the recognition of gender diversity as a strength in safety management. Participants highlighted that women bring different perspectives to risk assessment, planning, and decision-making, which can enhance overall safety performance:
“When women are part of the safety team, they see risks differently, and this helps create more comprehensive safety protocols.” (Participant 9, Power Plant Safety Supervisor)

Participants also emphasized that gender-diverse teams foster a stronger safety culture, as multiple viewpoints encourage collaboration and accountability:

“Men and women together bring balance. We think about problems differently, and this makes our safety decisions stronger.” (Participant 11, Occupational Health Specialist)

Some participants further noted that women’s presence in safety roles also improves communication and trust within teams, as they often adopt participatory and inclusive approaches:

“Women in safety roles are good at engaging workers and ensuring that everyone feels heard about safety issues.” (Participant 10, Plant Safety Coordinator)

Gender diversity in safety roles not only promotes inclusion but also strengthens safety outcomes by improving risk analysis, collaboration, and organizational safety culture.

thematic 
Thematic analysis was conducted following Braun & Clarke’s (2006) six-phase framework:
1. Familiarisation with data
2. Generating initial codes
3. Searching for themes
4. Reviewing themes
5. Defining and naming themes
6. Producing the report
Discussion 
The findings of this study reveal that women in Saudi Arabia’s power plants continue to face multiple barriers to entering and progressing in safety management roles, including societal expectations, gender stereotypes, limited access to technical training, and lack of mentorship opportunities. At the same time, the results identified emerging opportunities such as targeted mentorship, specialized training, gender-inclusive organizational policies, and reforms under Vision 2030 that can support women’s career development. Importantly, the study also demonstrated that gender diversity enhances safety outcomes, highlighting the broader organizational benefits of women’s participation in safety roles.
These findings align with the research objectives by exploring the lived experiences of women in the energy sector, identifying barriers and enablers, and providing insights into the role of gender diversity in shaping safety culture.
Barriers to Women’s Participation in Safety Roles
The study confirmed that cultural and societal expectations remain one of the most significant challenges to women’s entry into safety. This finding resonates with Al-Asfour et al. (2017), who argue that cultural norms in Saudi Arabia have historically restricted women’s participation in male-dominated sectors. Similarly, Shatilova et al. (2021) note that gender stereotypes and workplace segregation continue to limit women’s career mobility in the energy industry.
Another key barrier identified was the lack of mentorship and role models. Without visible female leaders in safety management, younger women struggle to envision long-term career pathways. This echoes global findings in the energy sector, where women’s underrepresentation in leadership perpetuates cycles of exclusion (Maier et al., 2023). Limited access to technical training and certification programs further compounds these barriers, as also noted by AlMousa et al. (2022), who found gender gaps in occupational safety training and hazard management.
Opportunities for Women’s Progression
Despite these challenges, the study found evidence of growing opportunities for women’s progression in safety management roles. Vision 2030 reforms were frequently mentioned by participants as a catalyst for change, opening pathways for women to enter technical fields. This is consistent with Khan (2023), who argues that inclusive HR policies and legal reforms play a pivotal role in facilitating women’s participation in high-risk sectors.
Mentorship and targeted training programs were identified as practical solutions to address structural and cultural barriers. International evidence supports this, with studies showing that mentorship enhances women’s confidence, technical skills, and access to professional networks (Shatilova et al., 2021). In addition, gender-sensitive organizational policies—such as flexible work arrangements and family-friendly practices were viewed as essential enablers, aligning with recommendations by the International Energy Agency (2020) on promoting gender equality in technical fields.
Gender Diversity and Safety Outcomes
A unique contribution of this study is its finding that gender diversity positively influences safety outcomes in power plants. Participants noted that women bring distinct perspectives to risk assessment, planning, and communication, which strengthens safety culture and enhances decision-making. This reflects broader evidence that diverse teams contribute to improved organizational performance, innovation, and problem-solving (Maier et al., 2023).
In the safety management context, AlMousa et al. (2022) observed that women’s perspectives on occupational safety can complement those of men, leading to more comprehensive safety protocols. By highlighting these benefits, this study extends the discourse beyond women’s empowerment to demonstrate the business case for gender diversity in enhancing operational safety.
Theoretical Implications
From a theoretical perspective, the findings can be understood through gender role theory, which explains how societal expectations shape occupational segregation (Eagly, 1987). The persistence of cultural norms and gender stereotypes in Saudi Arabia reinforces traditional gender roles, limiting women’s access to technical careers. However, the emerging reforms under Vision 2030 suggest a shift toward a more inclusive socio-technical system, where education, organizational structures, and policies intersect to create new opportunities.
The results also resonate with the socio-technical systems theory, which emphasizes the interdependence of social and technical dimensions in organizational effectiveness (Trist & Bamforth, 1951). By integrating women into safety roles, organizations can enhance both the social system (diversity, inclusivity, teamwork) and the technical system (safety performance, hazard management), leading to improved overall outcomes.
Practical Implications
The findings of this study carry important practical implications for policymakers, organizations, and industry stakeholders in Saudi Arabia’s energy sector. First, there is a need to establish structured mentorship programs that connect women with experienced professionals, providing them with role models and guidance to navigate career pathways in safety management. Second, the introduction of gender-sensitive training and certification programs is crucial to ensure equitable access for women to acquire the technical qualifications necessary for advancement in safety roles. Third, organizations should adopt inclusive policies, such as flexible working arrangements, maternity support, and safe workplace environments, to enable women to balance professional and family responsibilities effectively. Finally, the study emphasizes the importance of government industry partnerships in supporting the implementation of Vision 2030 objectives, thereby accelerating women’s integration into safety management roles within power plants. 
Table 1: Practical Implications for Women’s Participation in Safety Roles

	No.
	Practical Implication
	Description

	1
	Structured Mentorship Programs
	Establish mentorship initiatives that connect women with senior safety professionals, offering role models, guidance, and professional networking opportunities.

	2
	Gender-Sensitive Training and Certification
	Develop training and certification programs that are accessible to women, ensuring equitable opportunities to gain technical expertise and qualifications in safety management.

	3
	Inclusive Organizational Policies
	Implement workplace policies such as flexible working hours, maternity support, and safe working environments to support women in balancing career and family responsibilities.

	4
	Government–Industry Partnerships
	Strengthen collaborations between government bodies and industry stakeholders to operationalize Vision 2030 reforms and accelerate women’s participation in safety management within power plants.


Conclusion 
The findings of this study clearly demonstrate that women in Saudi Arabia’s power plants continue to face a complex interplay of cultural and institutional barriers that limit their participation in safety management roles, with factors such as gender stereotypes, workplace segregation, limited training access, and absence of mentorship collectively reinforcing systemic challenges that discourage women from entering or progressing in this profession despite their qualifications and aspirations.
At the same time, the research highlights that significant opportunities are emerging through national reforms under Vision 2030, organizational initiatives promoting gender inclusivity, and international best practices, which together create a policy and institutional environment that can begin to dismantle long-standing barriers while simultaneously empowering women to contribute meaningfully to the technical and safety dimensions of the energy sector.
Importantly, the study underscores that gender diversity in safety management is not merely an issue of social equity or symbolic representation, but rather a strategic factor that directly enhances safety outcomes by improving risk assessment, decision-making, collaboration, and communication across teams, thereby strengthening the overall safety culture within high-risk environments like power plants.
This suggests that addressing barriers through systemic interventions—such as structured mentorship programs, gender-sensitive training and certification initiatives, and inclusive organizational policies that account for work-life balance and family responsibilities—can pave the way for more equitable participation of women in safety management, which in turn contributes to both workforce diversification and operational resilience in the energy sector.
In conclusion, by recognizing and addressing the unique challenges women face while simultaneously investing in opportunities that support their progression, policymakers and industry leaders can ensure that the integration of women into safety roles not only fulfills the national agenda for gender equality but also achieves the broader organizational goal of improving occupational safety performance, thus aligning social development with industrial excellence.
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