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In recent years, the need for sustainable practices within the food industry has become
increasingly important and incorporating Industry 4.0 principles can further enhance these
efforts. The management of packaging material inventory can greatly benefit from the
integration of advanced technologies and digitalization, leading to improved sustainability
and waste reduction.

This research aims to uncover the underlying causes of significant write-offs in pack-
aging material inventory and the corresponding costs, while simultaneously exploring the
potential of Industry 4.0 in addressing these challenges. By leveraging advanced technolo-
gies like Internet of Things (IoT), Artificial Intelligence (AI), and data analytics, this study
can provide insights into real-time inventory monitoring, demand forecasting, and supply
chain optimization.

Through an interview-based qualitative approach, the research will identify the spe-
cific areas within the packaging material life cycle where Industry 4.0 technologies can
be applied. This includes exploring solutions such as smart packaging, track-and-trace
systems, and predictive maintenance to mitigate factors that contribute to write-offs, such
as overproduction, improper storage, and damaged inventory.

Furthermore, the research will emphasize the role of the food circular economy and
how Industry 4.0 can support its implementation. By integrating circular economy prin-
ciples, such as recycling, reusing, and repurposing packaging materials, this study aims
to identify strategies that optimize material flows, minimize waste, and promote a more
sustainable approach to inventory management.

Overall, this research not only addresses the challenges of packaging material inven-
tory management and sustainability, but also highlights the potential of Industry 4.0 in rev-
olutionizing these areas within the food industry. By adopting advanced technologies and
embracing circular economy principles, this study aims to drive significant improvements
in waste reduction, resource efficiency, and overall sustainability, ultimately contributing to
a more resilient and future-ready food industry.
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