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ABSTRACT

Foodwaste is amajor global issue that affects the environment, economy, and society.
About 1.3 billion tons of food, or one-third of what is produced worldwide, is wasted
each year. This worsens food insecurity, increases greenhouse gas emissions, and
depletes resources. As the population grows, the pressure on food systems increases.
We need new strategies to reduce waste across supply chains. Using historical and
real-time data, like sales trends, seasonal demand changes, consumer habits and
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outside factors like weather, the study suggests a data-focused approach to improve
decision-making for everyone involved, including producers, retailers, and food
services. The results show that predictive analytics helps to make proactive changes
to orders, stock distribution, and promotion plans, which reduces overproduction
and spoilage. Data-driven solutions can be scaled up and highlight their potential
to connect economic goals with sustainability efforts. It provides useful insights for
policymakers, businesses, and community groups to support circular food systems.

INTRODUCTION

Food waste is one of the biggest sustainability challenges today. In 2022, 1.05
billion tonnes of food were wasted worldwide, which is 19% of all food available to
consumers. This shocking amount occurs alongside severe food insecurity, as 783
million people go hungry, and a third of the global population faces food insecurity.
The environmental effects are also concerning, with food loss and waste causing
8-10% of global greenhouse gas emissions, nearly five times the total emissions
from the aviation industry.

The traditional way of dealing with food waste has not been enough to tackle this
global issue. As supply chains grow more complex and consumer demands change
rapidly, the need for proactive, data-driven solutions is crucial. Predictive analytics
has become a key tool that helps organizations move from measuring waste in the
past to preventing it across the entire food supply chain. By using both historical
and real-time data—Iike sales trends, seasonal patterns, consumer behavior, and
factors such as weather—predictive analytics provides new chances to improve
decision-making for producers, retailers, and food service providers.

Combining machine learning algorithms with methods like time series forecasting
allows organizations to simulate demand scenarios and see how they affect inventory
efficiency. This data-focused approach marks a major shift toward proactive supply
chain management, where decisions rely on predictive insights rather than reactive
measures. As the global population keeps growing and pressure on food systems
increases, innovative uses of predictive analytics are essential for merging economic
goals with sustainability efforts while moving towards circular food systems.
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