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Abstract

This study aimed to design a model to enhance employee productivity in electric power distribution
companies using artificial intelligence (Al) to improve human resource development and organizational
performance. A mixed-method approach was adopted. The qualitative phase employed thematic analysis
via MAXQDA and semi-structured interviews with 14 experts and senior managers from power distribution
companies in western Iran. In the quantitative phase, a researcher-made questionnaire was distributed
among a stratified random sample of 351 employees. Data were analyzed using SPSS and PLS software.
Thematic analysis yielded 100 indicators, 24 components, and 10 core dimensions. In the quantitative
analysis, the "ethical intelligence" dimension had the highest importance coefficient (0.909), while
"knowledge and technology management" had the lowest (0.741). Paired t-tests confirmed significant
differences between the current and ideal states across all dimensions. The final model included four core
domains: philosophy and goals, theoretical foundations, evaluation system, and implementation
mechanism. The proposed Al-based productivity model offers a strategic framework to optimize human
resource performance in infrastructure industries. Emphasizing organizational ethics, continuous learning,
digital competencies, and advanced data analytics, this model presents a forward-looking path for
sustainable productivity enhancement.
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Extended Abstract
Introduction
In today’s rapidly evolving technological landscape, artificial intelligence (Al) has emerged as a
transformative force with far-reaching implications for organizational efficiency and human resource
management (HRM). As organizations across the globe grapple with complex challenges such as
workforce optimization, digital transformation, and sustainability, leveraging Al for productivity
enhancement has gained significant momentum. In sectors like electric power distribution—
characterized by a blend of technical, operational, and administrative tasks—the integration of Al
offers unique opportunities for both strategic planning and operational execution. Scholars have
increasingly highlighted Al's role in enabling smart analytics, real-time decision-making, and process
automation that contribute to improved employee performance and organizational outcomes (Bag et
al., 2021; Fatima et al., 2024).
The human workforce remains a cornerstone of value creation, particularly in infrastructure-intensive
industries like energy and utilities. However, traditional models of workforce productivity often fail to
incorporate dynamic and intelligent systems capable of adapting to the complexities of modern work
environments. Research suggests that enhancing employee productivity through Al not only
addresses performance bottlenecks but also augments skills, fosters creativity, and strengthens
organizational ethics (Hamouche, 2023; Huang et al., 2023). Despite these advantages, few models
exist that comprehensively conceptualize Al’s role in productivity management—particularly in public
utility sectors.
In this context, the present study aimed to develop a multidimensional, Al-based model for improving
employee productivity in electric power distribution companies. This objective aligns with prior calls
for the integration of human-centered Al systems that emphasize ethical responsibility, knowledge
management, and adaptive learning (Nguyen et al., 2023; Timming, 2023). The scarcity of empirical
and conceptual frameworks that address the operational realities of power companies further
underscores the need for this research. Previous studies in Iran and elsewhere have predominantly
focused on isolated variables of productivity or general technological adoption without offering a
comprehensive, structured model tailored to sector-specific needs (Shahinpoor & Karabolo, 2022;
Yeganeh & Abdi Ghorghani, 2024).
Moreover, organizational dynamics, employee ambidexterity, and the digitalization of HRM have
been identified as critical enablers of productivity in knowledge-intensive sectors (Ataher et al., 2023;
Kalateh Aghamohammadi & Sharifi, 2022). These developments support the rationale for a systematic
exploration of how Al-based models can be constructed, validated, and prioritized to enhance
employee output while maintaining organizational coherence. The current research responds to this
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gap by offering a validated model grounded in both qualitative and quantitative data, with implications
for HRM policy, Al strategy, and national productivity frameworks.

Methods and Materials

This study employed a mixed-methods research design, incorporating both qualitative and
quantitative approaches. In the qualitative phase, thematic content analysis was used to extract
dimensions, components, and indicators of productivity through semi-structured interviews with 14
experts, including senior managers and academic scholars with experience in Al and HRM. The
interviews were analyzed using MAXQDA software.

In the quantitative phase, a researcher-made questionnaire was developed based on the qualitative
findings. The statistical population consisted of employees, technicians, and managers in power
distribution companies located in western Iran. A stratified random sampling method was applied,
resulting in a sample size of 351 respondents. Data analysis was conducted using SPSS and
SmartPLS software to evaluate measurement validity, internal consistency, and model fitness
through structural equation modeling (SEM).

Findings

The thematic analysis in the qualitative stage yielded 100 performance indicators categorized under
24 components and 10 major dimensions. These dimensions include: (1) ethical intelligence, (2)
individual skill development, (3) human resource management, (4) financial process improvement,
(5) smart planning, (6) organizational process optimization, (7) knowledge and technology
management, (8) adaptability to change, (9) digital learning and education, and (10) decision-making
enhancement.

Quantitative results indicated that the dimension of ethical intelligence held the highest factor loading
(0.909), highlighting its pivotal role in Al-integrated productivity. This was followed by individual skills
development (0.906), strategic HRM (0.886), and financial process optimization (0.866). On the other
end of the spectrum, knowledge and technology management had the lowest relative weight (0.741),
suggesting the need for infrastructure and awareness improvements in this area.

T-tests comparing the perceived current and ideal states of each dimension revealed statistically
significant differences (p < 0.001), confirming the potential for Al-based interventions to close the
performance gap. Structural equation modeling confirmed the convergent and discriminant validity
of the model, with average variance extracted (AVE) values exceeding 0.50, composite reliability
above 0.70, and an R? value of 0.799, indicating strong predictive power. Factor loading across all
indicators exceeded 0.4, and all t-values surpassed the 2.58 threshold at the 99% confidence level.
Additionally, prioritization analysis based on factor weights revealed that “application of Al in
decision-making” and “ethical policy-making” were among the top-ranked sub-components, while
“strategy integration” and “resource application diversity” had lower priority rankings. These insights
provide a granular roadmap for targeted productivity enhancement strategies within the power
sector.

Discussion and Conclusion

The results of this study substantiate the growing recognition that Al integration is not merely a
technological upgrade but a comprehensive organizational transformation. By identifying ethical
intelligence as the most influential dimension, the findings highlight the importance of aligning Al
deployment with human values, organizational transparency, and accountability. Ethical Al is more
than a compliance issue; it is a driver of employee trust, engagement, and sustainable productivity.
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The strong performance of individual skills development in the model supports the argument that
human capabilities must evolve in parallel with technological advances. This underscores the value
of continuous training, talent management, and empowerment strategies tailored to Al-enabled
environments. Effective Al integration demands a workforce that is not only technologically literate
but also emotionally resilient and ethically grounded.

The prominent role of data-driven HRM and financial process optimization in the model further
confirms the operational benefits of Al. These dimensions point to the need for integrated systems
that combine Al algorithms with traditional HR functions such as recruitment, performance
evaluation, and budgeting. However, the lower importance assigned to knowledge and technology
management may reflect organizational bottlenecks such as outdated infrastructure, low digital
literacy, or resistance to change. Addressing these limitations is crucial for full-scale Al adoption.
Smart planning and organizational agility also emerged as critical enablers of productivity. The study
suggests that predictive analytics and real-time insights offered by Al can significantly enhance
decision quality, reduce inefficiencies, and foster innovation. Nevertheless, the success of such
initiatives depends on supportive leadership, cross-functional collaboration, and a culture of
experimentation.

Overall, the validated model offers a strategic framework for public utilities and infrastructure-
intensive industries seeking to harness Al for workforce productivity. The model's applicability is not
limited to the electric power sector; it serves as a versatile tool for organizational diagnostics, policy
formulation, and performance benchmarking in various industrial contexts.

The study makes a significant contribution to both theory and practice by bridging the conceptual
divide between Al technology and human resource management. It encourages organizations to
view Al not as a substitute for human effort but as a catalyst for human development and strategic
alignment. The long-term sustainability of such models, however, relies on continual monitoring,
stakeholder engagement, and ethical governance.

In conclusion, as industries navigate the fourth industrial revolution, strategic investments in Al-
based productivity frameworks offer not only economic returns but also social and organizational
dividends. This study provides empirical evidence and a practical blueprint for leveraging Al to build
more adaptive, ethical, and high-performing organizations in the digital age.
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