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EXTENDEDABSTRACT

Introduction

Employee productivity is a major determinant of organizational effectiveness,
particularly in public organizations where the efficient use of human, financial,
informational, and technological resources is closely related to service quality and
the achievement of organizational missions. In contemporary organizations,
productivity extends beyond increasing work volume or reducing task completion
time and encompasses outcomes such as quality, accuracy, efficiency, problem
solving, creativity, learning, decision-making, adaptability, and value creation.

Artificial intelligence (Al) has emerged as a transformative technology capable of
reshaping work and organizational processes. Al can automate repetitive activities,
accelerate information processing, reduce human error, support decision-making,
predict problems, personalize learning, facilitate knowledge retrieval, and improve
human resource management. However, productivity gains do not occur
automatically through technology adoption. The effectiveness of Al depends
substantially on its interaction with employees, managerial practices, job
characteristics, organizational communication, and knowledge resources.

This issue is particularly important in public organizations, where complex
structures, regulated administrative procedures, and the effective utilization of
human resources play a critical role in fulfilling organizational missions. The
Ministry of Energy, as a major public-sector institution responsible for strategic
functions, requires employees who can operate effectively within complex
technological, administrative, and informational environments. Despite the
growing body of research on Al and employee performance, many studies have
focused primarily on direct effects, specific HR applications, or isolated
technological and psychological factors. Therefore, there remains a need for an
integrated and context-sensitive model explaining how Al can improve employee
productivity through multiple organizational dimensions. Accordingly, the present
study aimed to design a model for improving employee productivity based on
artificial intelligence in the Ministry of Energy.

Methodology

The present study employed a qualitative and exploratory research design. A
qualitative approach was selected because the purpose was to explore and identify
the underlying dimensions, components, and organizational mechanisms associated
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with Al-based productivity improvement rather than merely examine statistical
relationships.

The participants consisted of 10 experts selected through purposive sampling
based on their expertise in artificial intelligence, human resource management,
productivity, and organizational management within the public sector. Data were
collected through semi-structured interviews, allowing participants to explain their
experiences and perspectives regarding the role of Al in improving employee
productivity.

The data were analyzed using thematic analysis. Initially, 567 semantic units were
extracted from the interviews. After review, refinement, elimination of repetitions,
and conceptual consolidation, 531 units were retained. These were organized into
301 basic themes and subsequently grouped into 61 organizing themes, which were
finally synthesized into five overarching dimensions. MAXQDA 2020 was used to
facilitate systematic coding, organization, comparison, and conceptual integration
of the qualitative data.

Findings

The findings revealed that Al-based employee productivity is a multidimensional
phenomenon that cannot be explained through technological automation alone. The
analysis produced 301 basic themes, 61 organizing themes, and five overarching
dimensions: human capacity development, management and leadership
development, job capacity development, organizational communication
development, and knowledge management development.

The first dimension, human capacity development, reflects the role of Al in
strengthening employees’ capabilities through faster task performance, improved
accuracy, reduced human error, personalized training, professional skill
development, cognitive empowerment, technology acceptance, intelligent
coaching, and technological maturity. Al can reduce repetitive and cognitively
demanding tasks and enable employees to focus more on analytical, creative, and
strategic activities.

The second dimension, management and leadership development, concerns the
transformation of managerial processes through intelligent technologies. Key
components include intelligent decision support, prediction of organizational
problems, human resource allocation, performance evaluation, organizational
restructuring, structural transparency, intelligent leadership, change management,
and talent management. Al can therefore support a transition toward more
evidence-based, predictive, transparent, and adaptive management.

The third dimension, job capacity development, emphasizes changes in job
content and work processes. Its components include problem solving, creativity,
workload reduction, work automation, continuous learning, decentralized decision-
making, technological self-efficacy, professional autonomy, intelligent job
enrichment, reduced role ambiguity and burnout, and increased motivation. Al can
reduce routine activities and allow employees to devote greater effort to creativity,
learning, problem solving, and professional judgment.

The fourth dimension, organizational communication development, represents
AI’s contribution to information sharing, coordination, collaboration, and
organizational adaptability. Key components include human-Al interaction,
organizational agility, horizontal coordination, information sharing, communication
networks, policy understanding, and reduced communication friction. Al can
consequently strengthen organizational connectivity and coordination.

The fifth dimension, knowledge management development, reflects the use of Al
to transform organizational data and information into accessible and actionable
knowledge. Its components include rapid information access, data-to-knowledge
conversion, information integration, knowledge classification, intelligent data
monitoring, knowledge networks, experience transfer, tacit knowledge retrieval,
documentation, and data-driven needs assessment. Al can thereby strengthen the
organization’s capacity to capture, organize, transfer, and utilize knowledge.

Overall, the findings indicate that Al contributes to employee productivity
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through the integrated development of people, management, jobs, communication,
and knowledge, positioning Al as a transformative organizational infrastructure
rather than merely an automation tool.

Discussion and Conclusion

The findings demonstrate that the relationship between artificial intelligence and
employee productivity is multidimensional and systemic. Al implementation alone
cannot ensure productivity improvement; rather, its effectiveness depends on the
simultaneous development of human, managerial, occupational, communicational,
and knowledge-related capabilities that support effective human—Al collaboration.

First, employees remain central to Al-based productivity improvement. Al can
automate tasks and support decision-making, but its benefits depend on employees’
Al literacy, digital competence, technological self-efficacy, continuous learning,
and ability to effectively use intelligent technologies. Thus, Al should complement
and enhance human capabilities rather than merely replace human labor.

Second, Al can transform management and leadership by supporting evidence-
based, predictive, and adaptive decision-making. Intelligent decision support,
workforce allocation, performance evaluation, talent management, and change
management can enhance managerial effectiveness, provided that managers can
appropriately interpret Al-generated information and integrate it with professional
judgment.

Third, Al contributes to job redesign by reducing repetitive tasks and creating
greater opportunities for creativity, problem solving, professional autonomy, and
meaningful work. Therefore, Al should be considered not only a tool for
automation but also a mechanism for enriching jobs and directing human effort
toward higher-value activities.

Fourth, effective organizational communication is essential for sustaining Al-
related productivity gains. Information sharing, horizontal coordination, intelligent
communication networks, and reduced communication barriers can strengthen
collaboration and organizational adaptability.

Finally, Al can enhance knowledge management by integrating information,
documenting organizational experiences, retrieving tacit knowledge, and
converting data into actionable knowledge. This capability is particularly important
in large and complex public organizations such as the Ministry of Energy.

In conclusion, the proposed model conceptualizes Al as a transformative
organizational capability rather than merely a technological tool. The five
dimensions—human capacity development, management and leadership
development, job capacity development, organizational communication
development, and knowledge management development—form an interconnected
system that collectively contributes to higher employee productivity. Accordingly,
successful Al adoption requires a broader human—organizational-technological
approach and simultaneous investment in employee capabilities, intelligent
leadership, job transformation, communication, and knowledge management.

KEYWORDS
Artificial Intelligence, Employee Productivity, Ministry of Energy, Algorithmic
Governance, Thematic Analysis.
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Figure 3. Paradigmatic Model of the Study (Processual Model)
Source: Experts’ perspectives based on the research findings.
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