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Let me introduce myself briefly.

My name is Borja Mateu Romero. | am an Environmental
Engineer with a degree in Environmental Sciences, and | am
currently pursuing a PhD in Circular Economy, with the focus on
Life Cycle Assessment (LCA).

I have experience in environmental impact assessment, eco-
design, and the development of sustainable industrial
processes. My expertise includes waste treatment
technologies, such as treat t and hanical
recycling, applying LCA tools to improve sustainability.

Currently, | work at INESCOP, a footwear technology center with
more than 50 years of experience in research, development, and
innovation for the footwear industry.
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~

Objective: To evaluate and compare the environmental footprint
(focus: Carbon Footprint) of different End-of-Life (EoL)
seenarios for footwear using Life Cycle Assessment (LCA).

\

Methodology: Application of the Circular Footprint Formula
(CFF) methodology (within PEF framework).

Case Study: Representative footwear model: 60% Rubber, 20%
Leather, 15% EVA. 5% Ferrous Metals.
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State of the art on circular economy in the footwear industry: challenges, regulatory
frameworks, and future perspectives

Abstract:

The footwear industry faces significant environmental, social, and legislative challenges,
requiring a transition towards circular economy models to achieve sustainability and
maintain economic competitiveness. This paper provides a comprehensive state-of-the-art
review of circular economy practices in the footwear industry, highlighting current
challenges, existing legislation, and future trends. Key aspects such as environmental
impactsthroughout the footwearvalue chain are analyzed, from raw materialextraction and
processing to manufacturing, distribution, use, and end-of-life valorization pathways. The
role of Life Cycle Assessment (LCA), eco-modulation, and eco-design is emphasized to
comply with European regulations and foster innovation.

Keywords: Footwear, circular economy, sustainable production, life cycle assessment,
eco-design.
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Development of a mechanical recycling process for
footwear waste: challenges and opportunities

Abstract

The footwear industry generates over 23.9 billion pairs annually, yet less than 5% of end-of-
life footwear is recycled, contributing to significant environmental challenges. This study
presents the development of a mechanical recycling process designed for post-consumer
footwear waste, focusing on material separation efficiency, process scalability, and
environmental impact reduction. A pilot plant was developed incorporating shredding,
magnetic separation, milling, densimetric sorting, and induction-based metal recovery.

Results from the pilot trials demonstrated a 95.4% material recovery rate, effectively
isolating heavy polymers (TR, TPU, rubber), foams, textiles, leather, and metals. The process
optimized separation efficiency, ensuring high-purity fractions suitable for reuse in
industrial applications, including sports surfaces, insulation, and composite materials. The
carbon footprint of the recycling process was 0.05 kg CO, eg/kg of processed waste,
demonstrating significant environmental benefits.

This study validates mechanicalrecycling as a scalable and effective solution for footwear
waste management, aligning with circular economy principles. Further optimization is
required to enhance fiber separation and increase the purity of recovered fractions for
broader industrial applications.

Keywords

Footwear recycling, mechanical processing, circular economy, material recovery.
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