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Abstract

The purpose of this study was to develop an integrated job competency model aligned with the strategic, managerial, and technical
requirements of the Iran Atomic Energy Production and Development Holding Company. This qualitative research employed a meta-
synthesis strategy. Data were collected from scientific documents published between 2000-2025 (Gregorian) and 1390—1404- (Persian)
and from semi-structured interviews with 17 academic experts, senior managers, and experienced professionals of the company. Purposive
sampling continued until theoretical saturation. Data were analyzed using the seven-step approach of Sandelowski and Barroso, and coding
reliability was confirmed by Cohen’s Kappa coefficient of 0.835 at a 0.001 significance level. The analysis yielded a comprehensive
competency framework consisting of four main dimensions—personal, behavioral, managerial, and knowledge-based competencies—
encompassing 20 subcategories and 63 core concepts. The findings demonstrate that organizational effectiveness in the nuclear energy
sector requires the simultaneous development of all four competency domains. The proposed model provides a structured foundation for
recruitment, training, evaluation, and human resource development and offers a strategic roadmap for strengthening meritocracy,
organizational performance, and sustainable development in the nuclear energy industry.
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Extended Abstract

Introduction
In contemporary organizational environments characterized by technological acceleration, global competition,

and escalating operational complexity, the strategic management of human resources has become the principal



driver of sustainable organizational performance. A growing body of research demonstrates that organizational
success is no longer primarily determined by financial or physical assets but by the alignment between
employee competencies and organizational mission requirements (Agnihotri & Misra, 2024; Shams Zare et
al., 2023). Accordingly, competency-based management has emerged as a dominant paradigm for guiding
recruitment, training, performance evaluation, and leadership development across industries.

Competency is broadly defined as an integrated configuration of knowledge, skills, attitudes, behavioral
patterns, and personal attributes that enable individuals to perform job tasks effectively and achieve superior
outcomes (Masrum et al., 2025; Wijayanti & Sari, 2023). Empirical studies indicate that competencies
influence not only individual job performance but also organizational commitment, knowledge sharing,
innovation behavior, job satisfaction, and organizational citizenship behavior (Masrum et al., 2025;
Mertiningsih et al., 2024; Suci et al., 2023). Consequently, competency frameworks provide organizations
with a powerful mechanism for enhancing productivity and sustaining competitive advantage.

Recent developments in digital transformation and artificial intelligence have further redefined competency
requirements. Modern organizations now require employees who combine technical expertise with cognitive,
analytical, social, and adaptive capabilities (Deepa et al., 2024; Khang, 2024; Pacheco & Coello-Montecel,
2023). Studies confirm that technological adoption without parallel competency development produces limited
organizational returns and may even exacerbate employee burnout and disengagement (Alexander &
Vasantha, 2024; Wang et al., 2025). Therefore, competency models must evolve in tandem with
environmental and technological change.

The literature consistently emphasizes that competency is context-dependent. Models developed for one sector
cannot be mechanically transferred to another without substantial adaptation. For example, competency models
for educators (Hoveida Fard et al., 2025; Zarafati et al., 2024), healthcare administrators (Rezaee &
Hedayati, 2023), librarians (Saki et al., 2024), banking managers (Fotovvat, 2022), and scientometrics
specialists (Khorasani et al., 2023) reveal distinct structural patterns shaped by occupational missions and
institutional environments. Comparative international research also highlights substantial variation in
managerial competency requirements across countries and sectors (Agnihotri & Misra, 2024; Stenger &
Jonker, 2024).

In high-risk, high-technology industries such as nuclear energy, the consequences of competency deficiencies
are magnified. Operational errors, inadequate leadership, and weak communication can jeopardize safety,
national security, and public trust. Despite the strategic importance of the nuclear sector, systematic
competency models tailored to this domain remain underdeveloped in the scholarly literature, particularly in
emerging economies. This study addresses this gap by developing a comprehensive, context-specific job
competency model for the Iran Atomic Energy Production and Development Holding Company using a
rigorous meta-synthesis methodology (Alshammari & Alenezi, 2023; Bendler & Felderer, 2023; Mohmed

et al., 2024).



Methods and Materials

This qualitative study employed a meta-synthesis strategy grounded in the seven-step analytical framework of
Sandelowski and Barroso. Data collection consisted of two complementary sources. First, an extensive review
of scientific documents—including peer-reviewed articles, theses, books, and official reports—published
between 2000 and 2025 (Gregorian) and 1390-1404 (Persian) was conducted using major international and
national academic databases. Second, semi-structured interviews were conducted with seventeen experts
comprising senior managers, experienced professionals, and academic specialists affiliated with the nuclear
energy sector.

Purposive sampling was applied for both documentary sources and interview participants, continuing until
theoretical saturation was achieved. Interviews were transcribed verbatim and coded using a multi-stage
qualitative coding process. Inter-coder reliability was verified using Cohen’s Kappa coefficient, which yielded
a value of 0.835 at the 0.001 significance level, confirming high coding agreement and analytical rigor.
Findings

The meta-synthesis yielded a comprehensive competency framework consisting of four primary competency
dimensions, twenty subcategories, and sixty-three core concepts.

The first dimension, Personal Competencies, encompassed transformational adaptability, creativity, stress
management, ethical integrity, self-regulation, critical self-reflection, and political-structural awareness. These
competencies reflected the psychological and moral foundation required for functioning in a high-risk strategic
environment.

The second dimension, Behavioral Competencies, included effective communication, trust-building,
teamwork, collaborative problem-solving, conflict management, and collective decision-making. These
competencies constituted the organization’s social capital and were essential for coordination across
specialized units.

The third dimension, Managerial Competencies, comprised performance management, operational
organization, strategic leadership, motivation management, resource alignment, and influence capability.
These competencies enabled leaders to integrate human, technical, and organizational resources under
conditions of uncertainty and risk.

The fourth dimension, Knowledge-Based Competencies, consisted of analytical thinking, nuclear domain
expertise, nuclear safety knowledge, technological proficiency, data evaluation, regulatory compliance
awareness, and innovation-oriented technical skills.

The integrated model demonstrated that job competency within the nuclear energy sector is inherently
multidimensional, requiring continuous and synchronized development across psychological, social,

managerial, and technical domains.



Discussion and Conclusion

The findings confirm that sustainable performance in strategic industries cannot be achieved through isolated
technical training alone. Instead, organizational effectiveness emerges from the dynamic interaction of
personal resilience, interpersonal competence, leadership capability, and specialized knowledge.

The proposed competency model provides a systematic foundation for redesigning recruitment systems,
performance evaluation processes, training programs, and leadership development pathways. By aligning
human capital development with strategic organizational objectives, the model enables the organization to
enhance operational safety, innovation capacity, and long-term institutional resilience.

This study contributes theoretically by advancing a context-sensitive, empirically grounded competency
framework and methodologically by demonstrating the effectiveness of meta-synthesis for complex
organizational model construction. Practically, the model offers actionable guidance for strengthening
governance structures in high-reliability organizations.

In conclusion, the research demonstrates that strategic industries require competency architectures that
transcend traditional skill frameworks. The presented model establishes a comprehensive roadmap for human
resource transformation in the nuclear energy sector and offers a transferable methodological blueprint for

competency development in other high-stakes industries.
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