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UDC 004
Intelligent Systems for Demand Forecasting and Production Planning

M. Hrama
National University of Food Technologies, Kyiv, Ukraine

In today’s competitive and rapidly changing market environment, accurate
demand forecasting and efficient production planning have become critical factors for
the success of manufacturing and food industry enterprises. Traditional planning
methods, which often rely on historical averages and manual adjustments, struggle to
keep pace with fluctuating consumer preferences, seasonal variations, and dynamic
supply chain conditions. Intelligent systems that integrate machine learning, artificial
intelligence, and advanced analytics offer a transformative approach, enabling
companies to make data-driven decisions, optimize resource allocation, and minimize
waste while ensuring timely delivery of products.

Intelligent demand forecasting systems leverage large-scale, heterogeneous
data sources, including sales records, market trends, social media activity, weather
conditions, and economic indicators, to generate accurate predictions of future
demand. Machine learning models such as regression algorithms, time-series
analysis, neural networks, and ensemble methods can detect complex patterns and
nonlinear relationships within the data, providing insights that surpass traditional
forecasting techniques. These predictions allow managers to plan production volumes
more precisely, align procurement schedules with expected demand, and reduce the
risk of stockouts or overproduction, which is especially critical in industries with
perishable goods.

By analyzing real-time production data, equipment performance, and
workforce availability, these systems can generate optimal production schedules,
allocate resources efficiently, and identify potential bottlenecks before they affect
operations. Integration with ERP systems, [oT devices, and supply chain management
platforms further enhances coordination across departments, ensuring that
procurement, production, and distribution are fully synchronized.

Another key advantage of intelligent planning systems is their ability to adapt
to changing conditions. This adaptability is essential for responding to sudden market
shifts, unexpected disruptions in supply chains, or evolving consumer preferences.
Additionally, these systems support scenario analysis and “what-if” simulations,
allowing decision-makers to evaluate the impact of different strategies and select the
most effective course of action.

In the long term, the combination of Al-driven demand forecasting and
production planning contributes to greater operational efficiency, cost reduction, and
sustainability. By minimizing waste, optimizing resource use, and ensuring timely
fulfillment of customer demand, intelligent systems strengthen competitiveness and
resilience in dynamic industrial environments. As these technologies continue to
evolve, they will become foundational components of smart manufacturing
ecosystems, enabling highly responsive, data-driven, and strategically agile
production operations.
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