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ABSTRACT

Objective: This study aims to investigate the impact of artificial intelligence-based tools and technologies
on innovation management in factories and industrial environments. Intoday's world, which is competitive
and has dynamic markets, organizations are more successful that can quickly adapt to environmental
changes and strengthen their innovation capacities. One of the main drivers of transformation in modern
industries is artificial intelligence technology, which has the capability to analyze big data, learn from
patterns, and provide intelligent solutions, and can play arole in all stages of the innovation process, from
ideation and product development to process optimization and after-sales service. With the increasing
complexity and speed of changes in the business environment, factories are seeking solutions that not only
help improve efficiency and reduce costs but also strengthen organizational creativity and innovation. In
this regard, artificial intelligence has been introduced as a powerful tool for realizing innovative
management. This research specifically pursues three main objectives: (1) identifying the key areas of Al's
impact on innovation management in industrial environments; (2) examining the relationship between
managerial and technological factors affecting this process; and (3) presenting a comprehensive
conceptual model to explain how Al influences innovation management in factories. The proposed model
helps managers optimize their organization's innovative strategies by gaining a more precise understanding
of the challenges, benefits, and success factors in the field of Al. Furthermore, this research attempts to
bridge the gap between theoretical discussions about Al and empirical evidence regarding its concrete
effects on production productivity, product quality, supply chain flexibility, workforce development, and
ultimately the enhancement of innovative managerial capacities.

Method: This research is applied in terms of its objective and was conducted using a descriptive-survey
method. The statistical population consisted of managers, experts, and specialists working in various
industries in Iran who have practical experience in organizational innovation and digital technologies. To
collect data, a standard questionnaire with confirmed validity and reliability was used. This questionnaire
was distributed among and completed by 317 qualified individuals. In the data analysis phase, SPSS
software was first used for descriptive analysis, and then SmartPLS software was used for structural
equation modeling based on the partial least squares method (PLS-SEM). The PLS-SEM method was
selected due to its ability to analyze complex causal relationships, its lack of strong dependence on data
normality, and its suitability for applied research. To evaluate the validity of the final measurement and
structural models, several indicators were examined: composite reliability (CR), Cronbach's alpha,
convergent and discriminant validity, average variance extracted (AVE), and the coefficient of
determination (R?). Additionally, multicollinearity among latent variables was assessed using the variance
inflation factor (VIF), and hypothesis testing was conducted using the bootstrapping method to calculate
path coefficients and t-statistics. The ten main components extracted from the qualitative phase of the
research—namely, industrial Al tools, cognitive supply chain, customer service delivery, production
process robotization, data management, quality management, productivity optimization, production
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sustainability improvement, flexibility enhancement, and workforce development—formed the core
constructs of the structural model.

Results: The findings of this study show that artificial intelligence tools have very positive and significant
effects on innovative management in industrial environments and factories. Among the most important of
these effects are the dramatic improvement in the speed and accuracy of strategic and operational decision-
making; faster and more precise identification of market needs and customer preferences; enhancement of
human resource productivity through the automation of repetitive and time-consuming tasks; reduction of
product development costs using predictive simulation and rapid prototyping; and more efficient resource
allocation. In addition, the use of intelligent algorithms such as machine learning and reinforcement
learning leads to a dramatic increase in the flexibility of production systems when facing demand
fluctuations, supply chain disruptions, or custom orders. This flexibility has paved the way for faster and
more agile innovation in productdesign and process reconfiguration. The coefficient of determination (R2)
of the model was calculated to be 31%, indicating the model's relatively favorable power in explaining
changes in the dependent variables (i.e., different dimensions of innovative management). All
relationships between independent and dependent variables were statistically significant, such that the t-
values obtained from bootstrapping at a 5% error level were greater than the critical value of 1.96. The
reliability of the constructs was also confirmed at an acceptable level; Cronbach's alpha values for all
constructs were above 0.7, AVE values were above the minimum of 0.5, and composite reliability values
werealso above the recommended criteria. Discriminant validity was confirmed using the Fornell-Larcker
criterion and the HTMT ratio, with all values falling within an acceptable range. Taken together, these
results clearly show that the combination of smart technologies with creative and forward-looking
management can be the driving engine of innovation in factories and can move them from traditional
operational models toward adaptive, data-driven, and innovative systems.

Conclusion: The present study emphasizes the strategic role of artificial intelligence as one of the most
important and transformative factors in contemporary innovation management. In today's industrial world,
which s witnessing a transition from the fourth to the fifth industrial era, an era characterized by increasing
connectivity, automation, and data-driven intelligence, organizations need to fundamentally rethink their
traditional approaches in order to survive and remain competitive. The use of new technologies, especially
artificial intelligence, is a necessary and feasible path to initiate and accelerate this transformation. The
empirical results of this research show that the successful integration of artificial intelligence technology
with prudent managerial policies can lead to increased flexibility, creativity, and the organization's ability
to respond quickly to environmental changes. In addition, artificial intelligence strengthens the cognitive
supply chain, enables data-driven quality control, improves production sustainability, and facilitates
effective human-robot collaboration in industrial environments. These findings have important practical
implications for managers and policymakers. Finally, it is strongly recommended that managers look at
the issue of artificial intelligence and innovation with a strategic, forward-looking, and long-term
perspective. Investment in Al infrastructure, digital skills development of the workforce, establishment of
data governance frameworks, and formation of cross-functional innovation teams should be considered as
one of the key strategic priorities, not merely a marginal technological upgrade. Future research should
focus on longitudinal studies examining the long-term effects of Al adoption on various aspects of factory
management, as well as comparative analyses across different industries.
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Chart 1. Frequency chart of respondents by gender
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Chart 3. Frequency chart of respondents by educational degree
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Chart 4. Frequency chart of respondents by marital status
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