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Introduction

« Industry Challenge: The footwear industry, a resource-intensive sector, faces massive challenges in resource waste and environmental pollutionl].

« Sustainable Imperative: Since 80% of environmental impacts are locked in during the design stagel?], sustainable design is a critical necessity for industry-wide mitigation.

* Research Gap: Conventional LCA often treats manufacturing as a "process black box," lacking insights into the synergistic benefits of integrated technical strategies.

 Research Objective: This study deconstructs the manufacturing process of size 41 (EUR) basketball footwear. By collecting on-site measured data, we identify
precise environmental hotspots and quantify the ecological benefits of 8 sustainable design scenarios.

Materials & Methods * Functional Unit & Boundary: One pair of size 41 (EUR) basketball footwear. System

‘ boundary covers a cradle-to-gate scope including P1-P7 manufacturing processes.
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Fig. 2. Environmental impacts of different production stages « The comprehensive performance of S6, S7, and S8 is ranked as S7 > S8 > S6.
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