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Abstract
This study aims to develop an integrated model explaining human resource productivity in the

petrochemical industry by combining individual competencies, organizational enablers, and HR
innovation mechanisms. A qualitative exploratory design using grounded theory methodology
was employed. Data were collected through 15 semi-structured interviews with petrochemical
industry experts, including HR managers, innovation specialists, and human capital
development professionals. Purposive and snowball sampling techniques ensured the
inclusion of knowledgeable informants until theoretical saturation was achieved. Data analysis
followed a three-stage coding process—open, axial, and selective coding—supported by
document analysis and continuous comparison. Results revealed that HR productivity emerges
from the interaction of three domains: individual competencies (cognitive, behavioral,
interpersonal, and innovative), organizational competencies (transformational leadership,
learning culture, agile structures, performance systems, and knowledge-based human capital),
and HR innovation (process, technological, developmental, and cultural innovation). HR
innovation functioned as a mediating mechanism linking competencies to productivity
outcomes. The integrated model identified three major outcomes: enhanced self-efficacy and
creative motivation, improved organizational agility and continuous learning, and the
development of sustainable competitive advantage. The findings indicate that sustainable
productivity in the petrochemical industry requires more than developing individual
competencies; it depends on supportive organizational systems and systematic HR innovation.
Integrating competencies with HR innovation transforms operational productivity into strategic
productivity, enabling long-term organizational value creation.
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industry; organizational learning; transformational leadership.
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Extended Abstract
Introduction
Human resource productivity has increasingly become a strategic imperative for organizations
operating in knowledge-intensive and technologically complex industries. In sectors such as
petrochemicals, where competitiveness relies not only on capital investment but also on the
competency, adaptability, and innovative capacity of the workforce, human resources (HR) have
emerged as a central driver of sustainable performance (Hashemi, 2023; Husain et al., 2025). Recent
global transformations—including digitalization, automation, and rapid shifts in operational
technologies—have further elevated the strategic role of human capital, emphasizing the need for
integrated models that align individual competencies, organizational systems, and HR innovation
capabilities (Tsai & Lin, 2024).
Research in Iran’s energy and petrochemical industries has similarly demonstrated that workforce
productivity is heavily dependent on the interplay between technical expertise, behavioral
competencies, and organizational enablers (Ahmad et al., 2023; Ahmad & Khan, 2023). However,
existing studies often examine these factors in isolation, overlooking the synergistic effects that
emerge when competencies and HR innovation processes converge (Zhai & Chen, 2023). Evidence
indicates that competency-based HR systems enhance performance when effectively embedded in
organizational structures, leadership patterns, and learning cultures (Delaney & Goddard, 2022).
Moreover, studies on innovation-driven HRM show that HR innovation contributes directly to
organizational competitiveness by improving adaptability, accelerating learning, and enabling data-
driven decision-making in dynamic environments (Chen & Li, 2023; Ghosh & Singh, 2024).
At the individual level, competency frameworks in petrochemical enterprises have identified technical
proficiency, analytical reasoning, resilience, communication skills, and continuous learning
orientation as the core determinants of employee productivity (Soltani & Nasiri, 2022). These findings
are consistent with integrative models suggesting that employee capabilities form the foundational
layer that enables innovation and long-term productivity gains in energy-intensive sectors (Khan &
Rahman, 2023; Malik & Pereira, 2023). Yet, organizational support mechanisms—such as
performance management systems, agile structures, and knowledge-sharing environments—
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significantly shape the extent to which individual competencies can be translated into high
performance (Asamany & Shaorong, 2022; Hamzavi & Rajabi, 2022).
Studies investigating HR innovation capabilities in petrochemical settings further highlight the
importance of digital transformation, particularly HR analytics, Al-assisted talent assessment, and
digital learning platforms, which improve accuracy, speed, and strategic alignment in HR decisions
(Chen & Li, 2023; Shin & Oh, 2022). Research has shown that organizations implementing such
innovations achieve higher levels of operational agility, cross-functional coordination, and workforce
engagement (Bui & Baruch, 2022; Karimi & Ghanbari, 2022). Additionally, HR innovation appears to
play a mediating role between human capital and productivity outcomes, demonstrating that
employee competencies alone are insufficient without innovation-enabling HR processes (Raziq &
Magbool, 2023).
Despite significant progress, several gaps remain unaddressed in the literature. First, few studies
have examined competency—innovation integration through exploratory, context-driven qualitative
methodologies, especially within Iran’s petrochemical sector (Fallah & Taheri, 2023; Sargolzai et al.,
2023). Second, limited attention has been paid to the mechanisms through which HR innovation
interacts with organizational culture, leadership, and structure to enhance productivity (Lataifi, 2023;
Malashahi Zare, 2023). Third, although data-driven HRM has gained rapid traction globally, research
on its localized adoption and application in Iranian industrial environments remains scarce (Hajizadeh
& Nik-Fatrat, 2022; Yeganehgi & Abdi Gharqgani, 2024).
Given these gaps, the present study aims to develop a comprehensive conceptual model of human
resource productivity in the petrochemical industry.
Methods and Materials
This study employed a qualitative exploratory design grounded in the principles of grounded theory.
Semi-structured in-depth interviews were conducted with 15 experts from the petrochemical industry,
including HR directors, organizational development specialists, innovation managers, and academic
experts with over ten years of experience in human resource management, productivity
enhancement, and industrial performance. Data collection followed purposive and snowball
sampling until theoretical saturation was achieved.
Interviews were transcribed and analyzed using a three-stage coding process: open coding, axial
coding, and selective coding. Open coding involved identifying key meaning units and initial
concepts. Axial coding grouped these concepts into categories and subcategories, examining causal
interactions and contextual relationships. Selective coding integrated the axial categories into a core
conceptual model of HR productivity. Triangulation was ensured through document analysis, expert
validation, and iterative comparison across interviews.
Findings
Data analysis revealed that human resource productivity in the petrochemical industry emerges from
the dynamic intersection of individual-level, organizational-level, and innovation-level determinants.
1. Individual Competencies
Four major clusters of individual competencies were identified:
o Cognitive-technical competencies: domain expertise in petrochemical processes,
systematic analysis, diagnostic reasoning, and problem-solving.
o Behavioral-attitudinal competencies: commitment, work discipline, accountability,
resilience under crisis conditions, and growth orientation.
e Interpersonal-communication competencies: teamwork, cross-functional collaboration,
conflict management, and effective communication across operational units.
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e Innovative competencies: creativity, solution generation, experimentation, and capability to
learn from failures.
These competencies collectively enable employees to function effectively in high-risk,
interdependent, and technologically demanding operations.
2. Organizational Competencies (Contextual Enablers)
Six organizational-level determinants were identified:
o Transformational leadership: value-driven influence, developmental feedback, and support
for innovation.
e Learning-oriented culture: knowledge sharing, openness, transparency, and constructive
error tolerance.
o« Performance management systems: competency-based evaluations, multi-source
feedback mechanisms, and incentive systems aligned with innovation.
e Agile organizational structures: decentralized decision-making, intelligent delegation,
reduced bureaucracy, and structural flexibility.
e Knowledge-based human capital systems: continuous training, job rotation, succession
planning, and experiential learning.
e Organizational and technological innovation: HR digitalization, HR analytics, data-driven
decision-making, and innovative job design.
3. HR Innovation as a Mediating Mechanism
HR innovation manifested in four interrelated domains:
1. Process innovation in HR policies (competency-based recruitment, innovation-oriented
evaluation, creativity-driven reward systems).
2. Technological innovation through HR digital transformation, Al-enabled analytics,
automated assessment, and digital learning platforms.
3. Learning and developmental innovation, shifting from traditional training to situational,
experiential, and cross-functional learning models.
4. Cultural and leadership innovation, emphasizing psychological safety, participatory
leadership, and empowerment-based supervision.
Findings demonstrated that HR innovation enables competencies to translate into measurable
productivity outcomes, acting as the key mechanism connecting capability and performance.
4. Integrated Model of HR Productivity
The final model identified three integrated layers:
e Individual layer (core competencies),
e Organizational layer (structural and cultural enablers),
e Innovation layer (transformational HR mechanisms).
Linking mechanisms included goal alignment, competency—innovation integration, digital workflow
restructuring, feedback loops, and knowledge mobilization processes.
5. Productivity Outcomes
Productivity outcomes were identified at three levels:
o Individual outcomes: enhanced self-efficacy, intrinsic motivation, creative engagement, and
behavioral alignment.
o Organizational outcomes: improved process efficiency, reduced downtime, enhanced team
synergy, data-driven decision-making, and strengthened learning systems.
e Strategic outcomes: sustainable competitive advantage, knowledge-based growth, and
strengthened employer brand identity.
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Discussion and Conclusion

The findings highlight that HR productivity in the petrochemical sector cannot be achieved through
isolated interventions targeting either individuals or systems. Rather, productivity arises from an
integrated capability architecture in which competencies, organizational mechanisms, and HR
innovation are tightly interwoven.

The study demonstrates that while individual competencies form the foundation of skilled
performance, they are insufficient without enabling organizational systems—such as agile
structures, transformational leadership, and competency-based performance management—to
amplify and sustain these capabilities. Furthermore, HR innovation emerged as the central mediating
force that translates potential into high-impact organizational behavior by reshaping HR processes,
enabling digital transformation, and cultivating climates that support learning and risk-tolerant
creativity.

The integrative model developed in this study underscores that productivity in petrochemical settings
is a multi-level, dynamic construct shaped by continuous interactions among human capabilities,
organizational conditions, and innovation infrastructures. The model offers a comprehensive
framework for both theoretical advancement and practical implementation, enabling organizations to
align strategic HRM with innovation pathways and performance priorities.

Overall, this study concludes that optimizing HR productivity in the petrochemical industry requires
a systemic and innovation-oriented approach that simultaneously develops competencies, redesigns
organizational systems, and embeds HR innovation within everyday organizational practice.
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