Essential Technical and Professional Competencies for Female Safety Officers in the Energy Sector




Abstract 
The increasing participation of women in the energy sector has highlighted the need for a structured competency framework that supports their career development in safety management roles. Despite significant reforms under Saudi Arabia’s Vision 2030, women remain underrepresented in technical positions, particularly as Safety Officers in power plants. This study aims to identify the essential technical and professional competencies required for female Safety Officers and to develop a competency framework that aligns with industry expectations. A qualitative research approach was adopted using semi-structured interviews with female safety professionals, industry experts, human resource personnel, and senior managers within the Saudi Arabian energy sector. The collected data were analysed using thematic analysis to identify recurring competency domains and key patterns. The findings revealed four interrelated competency dimensions: technical competencies, professional competencies, soft skills, and industry expectations. Technical competencies include occupational safety and health knowledge, hazard identification, risk assessment, emergency response, regulatory compliance, and the application of digital safety technologies. Professional competencies comprise ethical practice, leadership, decision-making, and continuous professional development. Soft skills such as communication, teamwork, adaptability, problem-solving, and emotional intelligence were identified as essential for effective workplace performance and collaboration. Industry stakeholders further emphasized the importance of competency-based training, structured career pathways, mentorship, and organizational support in strengthening women's participation and career progression. Based on these findings, this study proposes an integrated competency framework that provides practical guidance for policymakers, higher education institutions, and energy organizations in designing competency-based training and workforce development initiatives. The proposed framework contributes to gender-inclusive human capital development and supports the successful implementation of Saudi Arabia’s Vision 2030 by enhancing female participation in safety management roles within the energy sector.
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I. Introduction
The global energy sector is undergoing a significant transformation driven by technological innovation, sustainability goals, and workforce diversification, resulting in an increasing demand for competent professionals capable of managing complex occupational safety challenges. Women’s participation in technical and leadership positions within the energy industry has gradually increased over the past decade; however, their representation in safety management roles remains considerably lower than that of their male counterparts, particularly in high-risk operational environments such as power plants. This imbalance has prompted governments and industry stakeholders to promote gender-inclusive workforce policies that strengthen women’s participation in strategic sectors while ensuring equal access to professional development opportunities (Alessa et al., 2022). In Saudi Arabia, the implementation of Vision 2030 has accelerated labour market reforms by expanding employment opportunities for women and encouraging their involvement in engineering, manufacturing, and energy-related professions, thereby contributing to national economic diversification and sustainable development objectives. Despite these policy reforms, female professionals continue to encounter structural, organisational, and competency-related barriers that restrict their advancement into occupational safety and health positions, especially within technically demanding industries. Consequently, there is an increasing need to establish a structured competency framework that identifies the essential technical knowledge, professional capabilities, and behavioural competencies required for female Safety Officers to perform effectively in the energy sector. Developing such a framework is expected to strengthen workforce readiness, enhance organisational safety performance, and support the successful implementation of Saudi Arabia's Vision 2030 through a more inclusive and competent safety workforce.
	Although Saudi Arabia has made remarkable progress in promoting women's participation in the workforce through Vision 2030, the representation of women in occupational safety and health (OSH) positions within the energy sector remains relatively limited. The energy industry, particularly power generation, is characterised by high-risk operational environments that require competent safety professionals capable of managing technical hazards, regulatory compliance, and emergency response activities. Previous studies have demonstrated that women working in industrial sectors continue to encounter barriers related to workplace culture, limited access to technical training, and insufficient career advancement opportunities, despite ongoing policy reforms (AlMousa et al., 2022). Furthermore, occupational safety management requires professionals to possess not only technical expertise but also leadership, communication, and decision-making capabilities that enable them to promote a positive safety culture across organisations. Recent literature also suggests that organisations with diverse and inclusive safety management teams are more likely to improve safety performance, strengthen employee engagement, and enhance organisational resilience in high-risk industries (Mubita et al., 2023). Consequently, developing a competency-based approach specifically tailored for female Safety Officers has become increasingly important to ensure that women are adequately prepared to meet the technical and professional demands of the modern energy industry. Therefore, identifying the competencies expected by industry stakeholders is essential for developing sustainable career pathways and strengthening female participation in safety management within Saudi Arabia's rapidly expanding energy sector.
	Despite the growing body of research on gender diversity and occupational safety management, limited studies have comprehensively examined the essential competencies required for female Safety Officers within the energy sector, particularly in the context of Saudi Arabian power plants. Existing studies have primarily focused on workforce participation, gender equality, or occupational safety practices independently, with relatively little attention given to developing an integrated competency framework that combines technical competencies, professional competencies, soft skills, and industry expectations (Alqahtani et al., 2023). This knowledge gap highlights the need for a comprehensive investigation that reflects the perspectives of industry practitioners and aligns competency development with the strategic objectives of Saudi Arabia's Vision 2030. Therefore, this study aims to identify the essential technical and professional competencies required for female Safety Officers and to develop a competency framework that supports their career development within the energy sector. The proposed framework is expected to provide practical guidance for policymakers, higher education institutions, training providers, and energy organisations in designing competency-based education, professional development programmes, and structured career pathways. Furthermore, the findings are anticipated to contribute to strengthening organisational safety performance while promoting greater gender inclusivity and sustainable human capital development within the Saudi Arabian energy industry. Ultimately, this study contributes to both theory and practice by advancing the understanding of competency development for female Safety Officers and providing evidence-based recommendations that support workforce transformation and the successful implementation of Saudi Arabia's Vision 2030.
	
II. Literature Review
Women in the Energy Sector
Women’s participation in the energy sector has become an important agenda in global workforce development, particularly as the industry moves towards sustainability, digitalisation, and inclusive human capital transformation. Although women are increasingly entering science, technology, engineering, and management-related fields, their representation in energy-related technical and operational positions remains comparatively low. This situation is more visible in high-risk industries such as power generation, where occupational safety, plant operation, emergency response, and technical supervision are often perceived as male-dominated responsibilities. In Saudi Arabia, Vision 2030 has created new opportunities for women by encouraging their participation in strategic economic sectors, including energy, engineering, and industrial safety. However, studies indicate that women still face barriers such as limited technical training opportunities, workplace culture constraints, lack of mentorship, and restricted career progression in technical roles (Alessa et al., 2022). The underrepresentation of women in the energy sector highlights the need for structured competency development that enables women to acquire technical knowledge, professional skills, and leadership confidence. Therefore, strengthening women’s participation in the energy sector requires not only policy support but also competency-based pathways that prepare female professionals for critical roles such as Safety Officers in power plants.
Safety Officer Competencies
Safety Officer competencies refer to the combination of knowledge, technical skills, professional attributes, and behavioural capabilities required to effectively manage occupational health and safety risks within industrial environments. In the energy sector, particularly in power plants, Safety Officers are responsible for hazard identification, risk assessment, accident prevention, emergency preparedness, regulatory compliance, and the promotion of a proactive safety culture throughout the organisation. These responsibilities require professionals to possess comprehensive knowledge of occupational safety and health regulations, international standards, and industry-specific operational procedures. Beyond technical expertise, competent Safety Officers must demonstrate strong leadership, effective communication, ethical decision-making, and problem-solving abilities to influence safe work practices and support organisational safety performance. Previous studies have emphasised that competency-based safety management significantly improves workplace safety outcomes, organisational resilience, and regulatory compliance by ensuring that safety professionals possess the appropriate capabilities to respond to increasingly complex operational risks (Ishimaru et al., 2020). Furthermore, rapid technological advancements associated with digitalisation, automation, and Industry 4.0 have expanded the competency requirements of Safety Officers, requiring continuous professional development and lifelong learning. Therefore, identifying the essential competencies of Safety Officers provides an important foundation for developing competency frameworks that support workforce readiness, organisational sustainability, and the effective integration of women into safety management roles within the energy sector.
Technical Competencies
Technical competencies are fundamental requirements for Safety Officers because they enable professionals to effectively identify, evaluate, and control occupational hazards within complex industrial environments. In the energy sector, particularly in power plants, Safety Officers are expected to possess comprehensive knowledge of occupational safety and health (OSH) regulations, hazard identification, risk assessment, incident investigation, emergency response planning, and regulatory compliance. They must also demonstrate proficiency in implementing safety management systems, conducting workplace inspections, analysing safety performance indicators, and applying international standards such as ISO 45001 to ensure continuous improvement in organisational safety performance. The rapid advancement of digital technologies and Industry 4.0 has further expanded the technical competency requirements of Safety Officers, requiring familiarity with digital monitoring systems, predictive risk analysis, safety information management, and automated safety technologies. Previous research has shown that strong technical competencies significantly improve hazard prevention, reduce workplace accidents, and strengthen organisational resilience by enabling Safety Officers to make informed decisions in high-risk operational environments (Zulkipli et al., 2022). Furthermore, continuous technical training and professional certification are essential to ensure that Safety Officers remain competent in responding to emerging technological developments, changing regulatory requirements, and increasingly complex industrial operations. Therefore, technical competencies constitute the core foundation of effective safety management and are indispensable for preparing female Safety Officers to perform successfully within the evolving energy sector.
Professional Competencies
Professional competencies represent the behavioural, managerial, and ethical capabilities that enable Safety Officers to perform their responsibilities effectively while maintaining high standards of occupational safety and organisational performance. In the energy sector, Safety Officers are expected to demonstrate leadership, ethical decision-making, accountability, professionalism, and the ability to foster a positive safety culture across multidisciplinary teams. These competencies also include effective planning, regulatory compliance, critical thinking, continuous professional development, and the capacity to adapt to evolving safety regulations and technological advancements. Professional Safety Officers must communicate safety policies clearly, coordinate with internal and external stakeholders, and lead safety initiatives that support organisational objectives and sustainable operational practices. Previous studies have highlighted that professional competencies significantly influence safety performance by strengthening organisational commitment, improving employee safety behaviour, and enhancing compliance with occupational health and safety management systems (Karanikas et al., 2022). Furthermore, maintaining professional competence requires lifelong learning through continuous education, professional certification, industry engagement, and reflective practice to ensure that Safety Officers remain responsive to emerging workplace risks and international safety standards. Therefore, developing strong professional competencies is essential for preparing female Safety Officers to assume leadership roles, enhance organisational resilience, and contribute effectively to sustainable safety management within the rapidly evolving energy sector.
Soft Skills
Soft skills have become increasingly important competencies for Safety Officers because they complement technical expertise and contribute to the effective implementation of occupational safety and health practices within high-risk industrial environments. In the energy sector, Safety Officers are required to communicate safety policies clearly, collaborate with multidisciplinary teams, resolve workplace conflicts, and make timely decisions during emergency situations. Essential soft skills include communication, leadership, teamwork, critical thinking, adaptability, emotional intelligence, and problem-solving, all of which support the development of a proactive safety culture and improve organisational performance. These interpersonal and behavioural competencies enable Safety Officers to influence employee safety behaviour, encourage compliance with safety regulations, and promote continuous improvement in workplace safety practices. Previous research has demonstrated that organisations with safety professionals possessing strong soft skills experience higher levels of employee engagement, stronger safety commitment, and reduced workplace incidents because effective communication and leadership foster trust and collaboration among employees (Lestari et al., 2023). Furthermore, as digital transformation and organisational complexity continue to reshape the energy industry, Safety Officers must demonstrate adaptability and lifelong learning to respond effectively to emerging technologies, evolving safety regulations, and dynamic operational challenges. Therefore, integrating soft skills into competency development programmes is essential for preparing female Safety Officers to perform effectively, strengthen organisational resilience, and achieve sustainable safety excellence within the energy sector.
Industry Expectations
The energy industry expects Safety Officers to possess comprehensive competencies that integrate technical expertise, professional capabilities, and interpersonal skills to ensure safe and sustainable operations in increasingly complex industrial environments. As power plants continue to adopt advanced technologies, automation, and digital safety systems, employers seek safety professionals who are capable of managing occupational risks while complying with international standards and regulatory requirements. Beyond technical proficiency, industry stakeholders increasingly value leadership, ethical decision-making, effective communication, adaptability, and the ability to foster a proactive safety culture across multidisciplinary teams. Recent studies indicate that employers also expect Safety Officers to demonstrate continuous professional development, digital literacy, and competency in data-driven safety management to address emerging workplace hazards associated with Industry 4.0 and organisational transformation (Zwetsloot et al., 2021). Furthermore, organisations recognise that competency-based workforce development and structured career pathways are essential for enhancing organisational resilience, improving safety performance, and ensuring long-term business sustainability. Within the context of Saudi Arabia’s Vision 2030, these expectations extend to promoting greater gender diversity by providing equal opportunities for women to develop the competencies required for technical and leadership positions in the energy sector. Therefore, understanding industry expectations is fundamental for developing a competency framework that aligns workforce capabilities with organisational needs while supporting the successful integration and career advancement of female Safety Officers in the energy industry.
III. Methodology
This study employed a qualitative research design to explore the essential technical and professional competencies required for female Safety Officers in the energy sector. A qualitative approach was considered appropriate because it enables an in-depth understanding of participants' experiences, perceptions, and expectations regarding competency development within the context of Saudi Arabian power plants. The study adopted an interpretivist research paradigm, which emphasises understanding social phenomena through participants’ perspectives rather than measuring predefined variables. Purposive sampling was used to recruit participants with substantial experience in occupational safety and health (OSH), human resource management, and power plant operations. The participants consisted of female Safety Officers, industry experts, human resource professionals, senior managers, and occupational safety practitioners from the Saudi Arabian energy sector. Semi-structured interviews were conducted to collect rich and detailed information, allowing participants to freely discuss the competencies required for effective safety management while enabling the researcher to explore emerging issues through probing questions. Data collection continued until thematic saturation was achieved, ensuring that no significant new information emerged from subsequent interviews.
The collected interview data were transcribed verbatim and analysed using thematic analysis following the six-step procedure proposed by Virginia Braun and Victoria Clarke (2021). The analysis involved familiarisation with the data, generation of initial codes, searching for themes, reviewing themes, defining and naming themes, and producing the final report. To enhance the trustworthiness of the findings, credibility was established through member checking, while dependability and confirmability were strengthened by maintaining a comprehensive audit trail and documenting the coding process. Transferability was supported through detailed descriptions of the research context and participant characteristics. The identified themes were subsequently synthesised into four major competency dimensions: technical competencies, professional competencies, soft skills, and industry expectations. These competency dimensions formed the basis for developing an integrated competency framework that supports workforce development and strengthens the participation of female Safety Officers within the Saudi Arabian energy sector.
IV. Findings
The thematic analysis identified four major competency dimensions required for female Safety Officers in the Saudi Arabian energy sector. These dimensions comprise Technical Competencies, Professional Competencies, Soft Skills, and Industry Expectations. Together, these themes represent the essential competencies that support effective safety management, career development, and workforce readiness for women working in power plants.
Theme 1: Technical Competencies
The findings revealed that technical competencies constitute the foundation of effective safety management in the energy sector. Participants consistently highlighted the importance of occupational safety and health knowledge, hazard identification, risk assessment, emergency response, regulatory compliance, and the application of digital safety technologies. These competencies enable Safety Officers to identify workplace hazards, implement preventive measures, respond effectively to emergencies, and ensure compliance with national and international safety standards. Several participants also emphasised that continuous technical training and professional certification are necessary to keep pace with technological advancements and increasingly complex operational environments. Based on table 1. 
Table 1. Theme 1: Technical Competencies of Female Safety Officers
	Sub-theme
	Description

	Hazard Identification
	Ability to identify workplace hazards and potential safety risks.

	Risk Assessment
	Competence in analysing and evaluating occupational risks to prevent workplace incidents.

	Safety Compliance
	Knowledge and application of national regulations and international safety standards.

	Emergency Response
	Capability to respond effectively to emergencies and implement emergency procedures.

	Incident Investigation
	Skills in investigating accidents, identifying root causes, and recommending corrective actions.

	Safety Management Systems
	Ability to implement, monitor, and improve occupational safety management systems.

	Documentation and Monitoring
	Competence in preparing safety reports, maintaining records, and monitoring safety performance.

	Technical Equipment Knowledge
	Understanding the operation, inspection, and maintenance of safety-related equipment.



Theme 2: Professional Competencies
Professional competencies emerged as another critical dimension influencing the effectiveness of female Safety Officers. Participants identified leadership, ethical practice, decision-making, accountability, professionalism, and continuous professional development as essential attributes for performing safety management responsibilities. These competencies were perceived as enabling Safety Officers to lead safety initiatives, communicate organisational safety policies, and establish a positive safety culture throughout the workplace. Respondents further indicated that professional competence strengthens organisational credibility and improves overall safety performance.
Table 2. Theme 2: Professional Competencies of Female Safety Officers
	Sub-theme
	Description

	Ethical Practice
	Maintaining integrity, professionalism, and ethical behaviour in safety management.

	Leadership
	Leading safety initiatives and promoting organisational safety culture.

	Decision-Making
	Making effective decisions during routine operations and emergency situations.

	Accountability
	Taking responsibility for safety performance and regulatory compliance.

	Continuous Professional Development
	Engaging in lifelong learning, certification, and competency enhancement.

	Organisational Commitment
	Supporting organisational goals through effective safety management practices.



Theme 3: Soft Skills
The analysis demonstrated that soft skills complement technical expertise and significantly influence workplace effectiveness. Communication, teamwork, adaptability, critical thinking, problem-solving, emotional intelligence, and interpersonal relationships were frequently identified by participants as essential competencies for managing safety-related challenges. Respondents explained that these competencies facilitate collaboration among multidisciplinary teams, improve employee engagement, and strengthen compliance with safety procedures. Furthermore, strong soft skills enable Safety Officers to respond confidently to dynamic workplace situations while promoting continuous safety improvement.
Table 3. Theme 3: Soft Skills Required for Female Safety Officers
	Sub-theme
	Description

	Communication
	Delivering safety information clearly and effectively across organisational levels.

	Teamwork
	Collaborating with multidisciplinary teams to improve workplace safety.

	Leadership Collaboration
	Coordinating safety initiatives and influencing cross-functional teams.

	Confidence and Self-Efficacy
	Demonstrating confidence in performing safety responsibilities and overcoming workplace challenges.

	Emotional Intelligence
	Managing interpersonal relationships and responding appropriately to workplace situations.

	Problem-Solving
	Identifying safety issues and implementing practical solutions.

	Adaptability
	Adjusting to organisational changes, technological developments, and evolving safety requirements.

	Safety Culture Influence
	Promoting positive safety attitudes and employee engagement throughout the organisation.



Theme 4: Industry Expectations
Industry stakeholders highlighted that modern Safety Officers are expected to possess integrated competencies that combine technical knowledge, professional capabilities, and interpersonal skills. Participants emphasised competency-based training, structured career pathways, mentoring programmes, digital literacy, continuous learning, and organisational support as important mechanisms for developing competent female Safety Officers. Employers also stressed the importance of aligning competency development with international safety standards, organisational objectives, and the strategic direction of Saudi Arabia's Vision 2030. These findings indicate that developing a structured competency framework is essential for preparing women to meet the evolving demands of the energy sector while enhancing organisational safety performance and workforce sustainability.
Table 4. Theme 4: Industry Expectations
	Sub-theme
	Description

	Competency-Based Training
	Industry expects structured competency development aligned with operational requirements.

	Mentorship
	Provision of mentoring programmes to support career development and professional growth.

	Career Pathway
	Clear and transparent career progression opportunities for female Safety Officers.

	Industry Alignment
	Competencies aligned with organisational needs and international safety standards.

	Digital Competency
	Ability to utilise digital technologies and safety information systems.

	Continuous Learning
	Ongoing training and professional development to maintain competency.

	Organisational Support
	Supportive workplace policies that encourage women's participation and retention.

	National and International Standards
	Competency development aligned with Saudi Vision 2030 and global occupational safety standards.


Overall, the findings demonstrate that the competencies required of female Safety Officers in the energy sector extend beyond technical expertise to include professional competencies, soft skills, and alignment with industry expectations. The thematic analysis identified four interrelated competency dimensions that collectively support effective safety management, organisational performance, and career advancement for women in power plants. Technical competencies provide the operational foundation for managing occupational safety risks, while professional competencies strengthen ethical practice, leadership, and decision-making capabilities. Soft skills complement these competencies by enhancing communication, collaboration, adaptability, and the ability to influence organisational safety culture. Furthermore, industry expectations emphasise the importance of competency-based training, continuous professional development, structured career pathways, mentorship, and organisational support to ensure workforce readiness. Collectively, these findings provide empirical evidence for developing an integrated competency framework that aligns with the strategic objectives of Saudi Arabia's Vision 2030 and addresses the evolving needs of the energy industry. The subsequent section discusses these findings in relation to previous studies and theoretical perspectives, highlighting their implications for policy, practice, and future competency development initiatives.
V. Discussion
The findings of this study highlight that the competencies required for female Safety Officers in the energy sector extend beyond technical expertise and encompass professional competencies, soft skills, and alignment with industry expectations. The integration of these four competency dimensions reflects the increasing complexity of occupational safety management within modern power plants, where Safety Officers are expected not only to ensure regulatory compliance but also to contribute strategically to organisational performance and safety culture. This finding supports the principles of Human Capital Theory, which emphasises that continuous investment in knowledge, skills, and professional capabilities enhances workforce productivity and organisational competitiveness. It also aligns with Social Role Theory, suggesting that competency development can reduce gender stereotypes by demonstrating women's capability to perform effectively in traditionally male-dominated occupations. The study further confirms that technical competence remains the foundation of professional credibility, while leadership, communication, and adaptability enable Safety Officers to perform successfully in multidisciplinary working environments. Consequently, competency development should be viewed as an integrated process that combines technical mastery with behavioural and professional capabilities.
The first major finding identified technical competencies as the core foundation of effective safety management in the energy sector. Participants consistently highlighted competencies such as hazard identification, risk assessment, emergency response, incident investigation, safety management systems, regulatory compliance, documentation, and technical equipment knowledge as essential requirements for Safety Officers. These findings are consistent with previous studies that emphasise technical competence as a prerequisite for reducing workplace accidents, improving operational reliability, and ensuring compliance with international occupational safety standards. Furthermore, the increasing adoption of Industry 4.0 technologies requires Safety Officers to develop digital competencies alongside traditional safety knowledge. Therefore, continuous technical training and competency-based certification remain essential to prepare female Safety Officers for the evolving technological landscape of the energy industry.
The second and third findings demonstrate that professional competencies and soft skills are equally important in determining workplace effectiveness. Leadership, ethical practice, accountability, communication, teamwork, problem-solving, confidence, and emotional intelligence were recognised as critical competencies that enable female Safety Officers to influence organisational safety culture and collaborate effectively across departments. Participants acknowledged that women often contribute unique strengths in communication, empathy, and team coordination, which positively influence safety behaviour and employee engagement. These findings reinforce contemporary occupational safety literature, which argues that organisational safety performance depends not only on technical capability but also on leadership effectiveness, interpersonal relationships, and behavioural competencies. Consequently, competency development programmes should integrate leadership development and soft skills training alongside technical education to produce well-rounded safety professionals capable of managing complex organisational challenges.
Finally, the findings indicate that industry expectations are evolving towards competency-based workforce development that integrates structured career pathways, mentorship, continuous learning, and organisational support. Participants emphasised that female Safety Officers require equal access to professional development opportunities, transparent promotion systems, and mentoring programmes to strengthen career progression and long-term retention within the energy sector. These findings closely align with the objectives of Saudi Arabia's Vision 2030, which promotes workforce diversification, gender inclusion, and sustainable human capital development across strategic industries. The integrated competency framework proposed in this study therefore provides practical guidance for policymakers, higher education institutions, and energy organisations in designing competency-based education, training, and career development initiatives. By aligning competency development with organisational requirements and national strategic priorities, the framework contributes to strengthening workforce readiness, improving safety performance, and enhancing the participation of women in occupational safety management within Saudi Arabia's energy sector.
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Figure 1 presents the proposed competency framework for female Safety Officers in the Saudi Arabian energy sector, developed based on the qualitative findings of this study. The framework integrates four interrelated competency dimensions, namely technical competencies, professional competencies, soft skills, and industry expectations, which collectively support the development of competent and sustainable safety professionals. Technical competencies form the operational foundation of the framework by encompassing occupational safety and health knowledge, hazard identification, risk assessment, emergency response, incident investigation, regulatory compliance, safety management systems, and digital safety technologies. These competencies enable Safety Officers to effectively manage workplace risks while ensuring compliance with national regulations and international safety standards.
Professional competencies represent the managerial and ethical capabilities required to perform safety responsibilities effectively. These competencies include leadership, ethical practice, decision-making, accountability, professionalism, strategic thinking, and continuous professional development. In addition, soft skills such as communication, teamwork, collaboration, critical thinking, adaptability, emotional intelligence, confidence, and the ability to influence organisational safety culture are incorporated to enhance interpersonal effectiveness and organisational performance. The integration of technical and behavioural competencies reflects the increasing demand for multidimensional Safety Officers capable of leading safety initiatives within technologically advanced industrial environments.
The framework further incorporates industry expectations as an essential competency dimension, highlighting the importance of competency-based training, structured career pathways, mentoring, continuous learning, digital literacy, organisational support, and alignment with Saudi Vision 2030. These elements provide enabling mechanisms that facilitate workforce readiness and career progression for female Safety Officers. The framework also identifies competency-based education, mentoring, practical workplace exposure, digital learning, and continuous assessment as key enablers that strengthen competency development throughout an individual's professional career. Collectively, these components contribute to improved safety performance, organisational resilience, workforce sustainability, and increased female participation in leadership positions within the energy sector.
The proposed framework is supported by Human Capital Theory, which emphasises that continuous investment in education, training, and competency development enhances individual productivity and organisational competitiveness (Becker, 1993). It is further reinforced by Social Role Theory, which suggests that structured competency development and equal professional opportunities can reduce gender stereotypes and improve women's acceptance in traditionally male-dominated occupations (Eagly, 1987). Furthermore, the framework reflects the principles of Socio-Technical Systems Theory, which highlights the importance of balancing technical capability with social and organisational factors to achieve sustainable organisational performance (Trist & Bamforth, 1951). Therefore, this integrated competency framework provides practical guidance for policymakers, higher education institutions, and energy organisations in designing competency-based education and workforce development strategies that support the successful implementation of Saudi Arabia's Vision 2030.
VII. Practical Implications
The findings of this study provide several practical implications for policymakers, higher education institutions, training providers, and energy organisations seeking to strengthen the participation of women in occupational safety and health (OSH) roles. First, the proposed competency framework offers a structured reference for developing competency-based education and training programmes that integrate technical competencies, professional competencies, soft skills, and industry expectations. Such programmes can better prepare female Safety Officers to meet the operational requirements of power plants while ensuring compliance with national regulations and international safety standards.
Second, energy organisations can utilise the framework as a guideline for recruitment, competency assessment, career progression, and leadership development. Establishing transparent competency standards and structured career pathways can improve workforce readiness, employee retention, and organisational safety performance. In addition, implementing mentoring programmes, continuous professional development initiatives, and competency-based performance evaluations can enhance the confidence, leadership capability, and long-term career sustainability of female Safety Officers.
Third, higher education institutions and professional training providers should align their occupational safety and health curricula with current industry competency requirements. Greater emphasis should be placed on practical learning, work-integrated training, digital safety technologies, project-based assessments, and professional certification to ensure graduates possess competencies that meet industry expectations. Stronger collaboration between universities, regulatory agencies, and industry partners will further strengthen graduate employability and reduce competency gaps.
Finally, this study supports the strategic objectives of Saudi Arabia's Vision 2030 by providing an evidence-based competency framework that promotes gender inclusion, workforce diversification, and sustainable human capital development. The implementation of the proposed framework is expected to increase female participation in technical safety roles, strengthen organisational resilience, improve occupational safety performance, and contribute to the long-term sustainability and competitiveness of the Saudi Arabian energy sector.
VIII. Conclusion
This study explored the essential technical and professional competencies required for female Safety Officers in the Saudi Arabian energy sector and developed an integrated competency framework based on qualitative findings. The results revealed that effective safety management requires the integration of four key competency dimensions: technical competencies, professional competencies, soft skills, and industry expectations. Technical competencies provide the operational foundation for hazard identification, risk assessment, emergency response, regulatory compliance, and safety management, while professional competencies strengthen leadership, ethical practice, decision-making, and continuous professional development. In addition, soft skills such as communication, teamwork, adaptability, emotional intelligence, and problem-solving were identified as critical competencies that enhance workplace collaboration and contribute to the development of a positive organisational safety culture. The study further highlighted that industry stakeholders expect Safety Officers to possess competency-based qualifications supported by structured career pathways, mentoring programmes, continuous learning, and organisational support to ensure workforce readiness and long-term career sustainability.
The proposed competency framework contributes both theoretically and practically by integrating Human Capital Theory, Social Role Theory, and Socio-Technical Systems Theory into a comprehensive model for competency development. The framework provides practical guidance for policymakers, higher education institutions, professional training providers, and energy organisations in designing competency-based education, workforce development strategies, and career advancement programmes that support female participation in occupational safety and health roles. Furthermore, the study supports the strategic objectives of Saudi Arabia's Vision 2030 by promoting gender inclusion, workforce diversification, and sustainable human capital development within the energy sector. Future research is recommended to validate the proposed framework using quantitative approaches and to examine its applicability across different industrial sectors and cultural contexts. Overall, the proposed competency framework provides a valuable foundation for strengthening organisational safety performance, empowering female Safety Officers, and supporting the long-term sustainability and competitiveness of the Saudi Arabian energy industry.
Acknowledgement
The authors would like to express their sincere appreciation to the Faculty of Technical and Vocational Education, Universiti Tun Hussein Onn Malaysia (UTHM), for providing academic guidance and continuous support throughout this research. The authors are also deeply grateful to all industry experts, female Safety Officers, human resource professionals, and senior managers from the Saudi Arabian energy sector who generously shared their knowledge, experiences, and valuable insights during the interview sessions. Their contributions were fundamental to the successful completion of this study and the development of the proposed competency framework. Finally, the authors acknowledge all individuals and organisations who directly or indirectly supported this research and contributed to advancing knowledge on competency development and women's participation in occupational safety and health within the energy sector.
References 
Alessa, N. A., Shalhoob, H. S., & Almugarry, H. A. (2022). Saudi women’s economic empowerment in light of Saudi Vision 2030: Perception, challenges and opportunities. Journal of Educational and Social Research, 12(1), 316–328. https://doi.org/10.36941/jesr-2022-0025⁠� �
Richtmann
Asfahani, A. M., et al. (2025). The impact of Saudi Vision 2030 on female leadership: Mediating effects of professional development and moderating influences of cultural dynamics. Gender in Management: An International Journal.
AlMousa, N., et al. (2022). Occupational Safety Climate and Hazards in the Industrial Sector: Gender Differences Perspective, Saudi Arabia. *International Journal of Environmental Research and Public Health*, 19(12), 7215. https://doi.org/10.3390/ijerph19127215⁠ 
Mubita, K., Milupi, I., & Monde, P. N. (2023). The Role of Women in Occupational Health and Safety Management: A Gender Perspective. *European Journal of Theoretical and Applied Sciences*, 1(4), 535–546. https://doi.org/10.59324/ejtas.2023.1(4).48⁠
Alqahtani, A. Y., Alshammari, F. M., Alenezi, M. A., & Alqahtani, M. M. (2023). Women empowerment and workforce participation in Saudi Arabia: Challenges and opportunities under Vision 2030. Sustainability, 15(18), 13657. https://doi.org/10.3390/su151813657⁠
Ishimaru, T., Takahashi, K., Eguchi, H., Hino, A., Tsuji, M., Tateishi, S., & Fujino, Y. (2020). Competency of occupational health and safety professionals: A Delphi study in Japan. BMJ Open, 10(12), e041167. https://doi.org/10.1136/bmjopen-2020-041167⁠ 
Zulkipli, N., Yahya, K., & Yusoff, R. M. (2022). Technical competency and occupational safety performance: A systematic review of industrial safety management. Sustainability, 14(21), 14089. https://doi.org/10.3390/su142114089⁠
Karanikas, N., Roelen, A. L. C., Piric, S., & Labib, A. (2022). Professional competencies for occupational safety and health practitioners: A review of contemporary requirements and future directions. Safety Science, 150, 105706. https://doi.org/10.1016/j.ssci.2022.105706
Lestari, F., Tualeka, A. R., Widajati, N., & others. (2023). The influence of soft skills on occupational safety performance: A systematic review. Safety, 9(3), 58. https://doi.org/10.3390/safety9030058
Zwetsloot, G. I. J. M., Kines, P., Wybo, J. L., Ruotsala, R., Drupsteen, L., & Bezemer, R. A. (2021). The importance of competence development for occupational safety and health professionals in the future of work. Safety Science, 140, 105302. https://doi.org/10.1016/j.ssci.2021.105302
Braun, V., & Clarke, V. (2021). Thematic Analysis: A Practical Guide. SAGE Publications.
Creswell, J. W., & Poth, C. N. (2023). Qualitative Inquiry and Research Design: Choosing Among Five Approaches (5th ed.). SAGE Publications.
Patton, M. Q. (2023). Qualitative Research & Evaluation Methods (5th ed.). SAGE Publications.
Becker, G. S. (1993). Human Capital: A Theoretical and Empirical Analysis, with Special Reference to Education (3rd ed.). University of Chicago Press.
Alice H. Eagly. (1987). Sex Differences in Social Behavior: A Social-Role Interpretation. Lawrence Erlbaum Associates.
Eric Trist, & Kenneth Bamforth. (1951). Some social and psychological consequences of the longwall method of coal-getting. Human Relations, 4(1), 3–38. https://doi.org/10.1177/001872675100400101 

image1.jpeg
FOUNDATIONAL
ENABLERS
o) Organisational
[E8 commitments
3 Leadership Support
Policies &
Gender-Inclusive
Environment
E[F) Rt
Infrastructure

Stakeholder
Collaboration

Alignment with
‘Saudi Vision 2030
&International
Standards

VISION: Empowered ale Safety Officers Leading a Safe, Sustainable and Resilient Energy Sector

CORE COMPETENCY DIMENSIONS

1. TECHNICAL
COMPETENCIES

©

* Occupational Safety & .
Health Knowledge

Hazard Identification

Risk Assessment .
« Safety Management .
Systems

« Regulatory Compliance

* Emergency Response
Management

« Incident Investigation
* Documentation &

2. PROFESSIONAL
COMPETENCIES

&

Leadership

Ethical Practice &
Integrity

Decision-Making
Accountability
Professionalism
Strategic Thinking

Continuous Professional
Development

Lifelong Learning &
Certification

3. SOFT SKILLS

©

+ Communication

« Teamwork & Collaboration

Problem-Solving
Critical Thinking
Adaptability & Flexibility

Emotional Intelligence

Influencing & Negotiation

« Confidence &
Self-Efficacy .

4. INDUSTRY
EXPECTATIONS

Competency-Based
Training & Assessment

Clear Career Pathway
Mentorship & Coaching

Industry Alignment &
Benchmarking

Digital Literacy &
Innovation Readiness

Continuous Learning
Opportunities

Organi

tional Support

4

Competency-Based
Education & Training

<

O, Mentorship, Coaching
888 &Role Modeling

ENABLERS FOR COMPETENCY DEVELOPMENT (Cross-Cutting)

On-the-Job Learning &
Practical Exposure.

Digital Learning &
Knowledge Management

|2

itori & Recogniti
Mositcoriog o « Safety Culture Advocacy eoantion
« Digital Safety St * Work-Life Integration
Technology & Data et & Well-being
Management
£ f

/™ Feedback, Assessment
®_/ &Continuous Improvement
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ULTIMATE IMPACT
A competent, confident and empowered female safety workforce driving excellence in safety
and sustainable growth in Saudi Arabia's energy sector.
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Note: The framework is conceptual and derived from qualitative findings of the study.

PERFORMANCE

OUTCOMES

Effective Safety
Management

Improved Safety
Performance

Career Advancement
for Women

e

Organisational
Resilience &
Sustainabilty

Contribution to
National Goals
(Vision 2030)





