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Objective: This research aims to design and present a comprehensive model for policymaking in
the development process of Al-based manufacturing. The main focus is on identifying key
components and providing practical solutions that can ensure sustainable and competitive
development of manufacturing industries in the current era. In this regard, the central role of human
resource training and the enhancement of Al-related skills is considered the backbone of the
proposed model. Research Method: The research approach will be mixed-method, including
documentary studies, content analysis, and semi-structured interviews with experts in the fields of
industry, technology, and education. First, the theoretical and empirical foundations related to Al in
manufacturing, policymaking models, and the importance of education in technological
transformations will be examined. Then, by identifying existing challenges and opportunities, the
conceptual framework of the model will be developed, and finally, its operational components will
be explained based on the role of education. Findings: The findings of this research are expected to
show that the successful implementation of Al in manufacturing industries requires an integrated
policymaking approach that prioritizes education. This education should cover a wide range of
employees, from managers to production line workers, and enhance the skills necessary for
working with intelligent systems, data analysis, as well as critical thinking and problem-solving in
technological environments. Furthermore, it will be determined that investment in education not
only leads to increased productivity and production quality but also facilitates innovation and the
creation of a sustainable competitive advantage. Conclusion: The proposed model, by highlighting
the role of education at all stages of policymaking for Al-based manufacturing development,
provides a comprehensive and flexible framework. This model can assist policymakers, industry
managers, and educational institutions in making informed decisions and developing effective
strategies to maximize the potential of artificial intelligence for the growth and excellence of the
manufacturing sector. Emphasizing education as a long-term investment will be the key to
achieving sustainable and inclusive transformation in industry.
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Introduction

Contemporary  technological transformations,
particularly the expanding applications of artificial
intelligence, have gradually reshaped the
traditional foundations of decision-making and
policymaking in large-scale and strategic
organizations. In an environment where
environmental complexity, increasing
uncertainties, and the accelerating pace of change
have become persistent characteristics of
production systems, exclusive reliance on linear
and experience-based policy models has lost its
effectiveness. In such a context, rethinking the
methods of policy design and implementation and
moving toward intelligent, data-driven approaches
is considered a structural necessity, not merely a
technological choice (Ghalandari et al., 2025). The
oil industry, as one of the most complex and
capital-intensive strategic industries, is more
exposed to these transformations than any other
sector. The central role of this industry in the
national economy and energy security means that
any decision regarding production development
has consequences beyond the organizational level.
The National Iranian Oil Company (NIOC), as the
main governing body of upstream oil and gas
activities, faces a set of intertwined challenges,
including reduced recovery rates from some fields,
investment constraints, pressures from the
international  environment, and production
sustainability requirements. In today's world,
competition in various markets has intensified
significantly, and companies are seeking
innovative methods to attract and retain customers.
Artificial intelligence is one of the effective tools
in this area (Fallah Noushabadi et al., 2024).
Transformative technologies such as the Internet
of Things, big data analytics, blockchain, and
artificial intelligence have changed the way
businesses operate. Among all transformative
technologies, Al is the newest and has great
potential to revolutionize marketing. Specialists
around the world are trying to find Al solutions
that best fit and align with their marketing roles.
However, a systematic review of the research
background can demonstrate the importance of Al
and indicate future research directions (Jahanfar &
Elahi Khorasani, 2023). Al solutions, along with
data science and business analytics solutions such
as business information systems, big data, and data
mining, play an important role in the management
of many contemporary organizations (Cheng et al.,
2020). The application of Al leads to the reshaping
of strategies, plans, interactions, and business

relationships (Kazemi Saraskanroud & Safari,
2023).

Methodology

The research adopts a mixed-method approach,
integrating documentary studies, content analysis,
and semi-structured interviews with experts from
the fields of industry, technology, and education.
In the first phase, the theoretical and empirical
foundations related to the application of artificial
intelligence in manufacturing, existing
policymaking models, and the critical role of
education in technological transformations will be
systematically reviewed and analyzed. This
foundational review will draw upon academic
literature, industry reports, policy documents, and
case studies to establish a comprehensive
understanding of the current state of knowledge.
Subsequently, through content analysis of the
collected documents and thematic analysis of the
semi-structured interviews conducted with a
purposive sample of experts—including industry
managers, technology developers, Al specialists,
and  educational  policymakers—the  key
challenges, opportunities, and contextual factors
influencing Al-driven manufacturing development
will be identified and categorized. Based on these
findings, a conceptual framework for the proposed
policymaking model will be developed, outlining
the main dimensions, components, and
interrelationships among them. Finally, the
operational components of the model will be
elaborated in detail, with a particular emphasis on
the role of education as a foundational pillar. This
includes specifying the types of training required
for different levels of personnel, the skills to be
developed, the mechanisms for integrating
education into policymaking processes, and the
practical steps for implementing the model in real-
world industrial settings. The resulting model aims
to provide a structured yet flexible guide for
policymakers and industry stakeholders seeking to
harness the potential of Al in manufacturing while
ensuring sustainable and inclusive development.

Results and Discussion

The findings of this study demonstrate that
effective policymaking for Al-based production
development is fundamentally dependent on a
systematic focus on quality education. Through
open coding, seven key categories were identified:
knowledge infrastructure, skill-based training,
supportive policies, organizational culture, Al
technology, industry-academia interaction, and
governance and regulation. Axial coding revealed
that intelligent education plays a causal role in the
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model, while data governance acts as a controlling
factor regulating the path of Al-driven production
development. The final model comprises five main
dimensions: educational (specialized Al training
and  workforce  reskilling),  technological
(intelligent systems and big data analytics),
institutional (laws and supportive policies),
cultural (technology acceptance and organizational
learning), and economic (competitiveness and cost
reduction). The findings also indicate that
education is not merely one dimension among
others but serves as the connecting link between
technological, institutional, and cultural
dimensions. Without high-quality and targeted
education, investment in artificial intelligence will
not lead to sustainable production development.
Furthermore, effective policymaking must
consider education at all policy levels: macro
(national Al training programs), meso (sector-
specific industry training), micro (organizational
continuous learning), and individual (skill
enhancement and creativity). Ultimately, the
findings confirm that quality education acts as a
driving force and the engine of production
transformation in the age of artificial intelligence,
and it is recommended that education be placed at
the core of all Al-based production development
policies.

Conclusion

The results of this research demonstrate that
effective training can not only enhance the
workforce's capability to adopt new technologies
but also improve process quality and reduce
production costs. Therefore, investment in
education and the development of necessary skills
for the use of artificial intelligence in industry is
essential. It is recommended that policymakers
and industry managers design training programs
tailored to technological developments and
industry needs in order to optimally utilize the
benefits of artificial intelligence.
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