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Abstract:

This research examines the impact of Al
applications (the independent variable, with its
dimensions of machine learning, artificial
learning, big data analytics, and expert
systems) on the dependent variable: the
accuracy of demand forecasting within just-in-
time production systems (bias, timeliness, data
quality, and availability). The case study
focuses on the Uruk Pharmaceuticals and
Medical Supplies Factory. The research aims to
determine how the wuse of Al-powered
forecasting tools contributes to improving the
accuracy and efficiency of production planning
in the pharmaceutical industry. A quantitative
approach was adopted, and data was collected
through a structured questionnaire distributed
to managers, planners, and production staff at
the Uruk Pharmaceuticals and Medical
Supplies Factory. The sample size was 120
respondents. The collected data were analyzed
to explore the relationship between Al
applications and demand forecasting accuracy
(descriptive statistics and structural equation
modeling (SEM)), as well as its impact on
inventory management, production scheduling,
and overall operational performance. The
results indicate that the application of Al-based
forecasting techniques significantly enhances
forecasting accuracy, reduces inventory levels,
and improves the responsiveness of just-in-time
production systems. The research concludes
with practical recommendations for improving
the integration of Al to support best practices.
Sustainable and competitive pharmaceutical
production.
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