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Abstract:

This research aims to examine the role of artificial intelligence in enhancing fabric waste recycling systems
as one of the major environmental and economic challenges facing the textile industry in Egypt. The textile
sector is considered one of the most resource-intensive and waste-generating industries, contributing
significantly to environmental degradation and carbon emissions, which contradicts the objectives of
sustainable development and Egypt Vision 2030.

The study adopts a descriptive analytical approach, relying on a review of relevant literature, analysis of the
institutional and legislative framework for waste management, and an assessment of contemporary Al
applications such as machine learning, computer vision, and big data analytics in textile waste sorting,
classification, and processing. The research also compares traditional recycling methods with Al-driven
systems in terms of operational efficiency, waste reduction, and the quality of recycled fibers.

The Study indicate that Al technologies significantly improve sorting accuracy, reduce operational costs,
minimize environmental impacts, and support the transition toward a circular economy in the textile sector.
However, several challenges hinder large-scale implementation, including high initial investment costs,
limited technological infrastructure, and insufficient data availability, particularly in small and medium-sized
enterprises.

The study concluded a set of practical policy measures and implementation mechanisms to facilitate the
integration of Al into textile waste recycling systems, thereby promoting sustainable industrial development
and environmental protection.

Keywords: Atrtificial Intelligence — Textile Waste Recycling — Fabric Waste — Circular Economy —
Sustainable Development.
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