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Significance / Usefulness of the Research. In response to mounting environmental pressures 
and growing volumes of post-consumer textile waste, apparel companies are beginning to 
explore how discarded materials might be reintegrated into product development (e.g., 
Patagonia, n.d.; The North Face, n.d.; Eileen Fisher, n.d.). However, despite these efforts, the 
industry lacks formalized methods for operationalizing textile waste as a primary input in the 
design process. With increasing constraints on virgin resources, both environmentally and 
economically, there is a critical need to reconceptualize waste—not as a problem, but as a 
resource. Cradle-to-cradle (C2C) design frames this as “waste = food” (Payne, 2019; Thomas, 
2025.) To support this shift, we propose a waste-led experimental design methodology that 
embeds circularity into apparel development from the outset. Grounded in the principles of 
Waste-Led Design (WLD), this approach treats waste as both constraint and catalyst, prioritizing 
material variability, local context, and systems of flexible reuse (Semaan, 2019). Our Waste-Led 
Product Development (WLPD) methodology builds on this by extending Waste-Led Design 
(WLD) into sourcing and prototyping, fostering iterative, place-based solutions that emerge 
from the material itself. Rather than adhering to aesthetic convention, WLPD prioritizes 
stewardship and material conservation (Niinimäki, 2013; Yatvitskiy et al., 2024). It offers a 
practical and scalable strategy for reimagining fashion systems from the ground up, providing a 
model of coexistence with waste that invites new collaborations among academia, industry, 
and communities. 
 
Relevant Theory and Framework. This waste-led methodology draws from multiple 
interdisciplinary frameworks that center on materiality, process, and practice. Bye’s (2010) 
Research Through Practice model positions design as both method and outcome, integrating 
iterative making with reflective knowledge generation. Chen and Lapolla’s (2021) Focused 
Knowledge Research Through Practice. Sustainable design models such as Gam et al.’s (2009) 
C2CAD framework and Ribul et al.’s (2021) Material-Driven Textile Design (MDTD) further 
ground innovation in the behavior and reuse potential of materials. Together, these 
frameworks support a materially engaged, circular, and practice-based approach to 
experimental textile design. 
 
Literature Review. Post-consumer textile waste (PCTW), especially from second-hand clothing, 
adds to landfill overflow and environmental damage (Lewis et al., 2016) and contributes to 
water pollution by generating microplastics, and carbon emissions. Zero-waste fashion design 
(ZWFD) addresses pre-consumer waste by integrating design and patternmaking (Risannan and 
McQuillan, 2018) but faces barriers to scale, such as grading inconsistencies, limited digital 
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tools, and consumer resistance (Carrico & Kim, 2013.) Upcycling transforms used garments into 
new products and is supported by digital innovations like the EPA-backed Fiberizer (Lewis et al., 
2016). Educational exposure to zero-waste and circular design reshapes students’ 
understanding of material use (Gam & Banning, 2020), while open-source projects and 
grassroots initiatives (Cobb, 2017) show how waste-led design promotes sustainability in both 
institutional and community contexts. 
 
Problem Statement and Methodological Direction. While progress has been made across 
ZWFD, upcycling, and education, what remains underdeveloped is a comprehensive and flexible 
methodology that begins with waste as the primary design input. Our Waste-Led Product 
Development (WLPD) model treats waste as a generative material condition—shaping design 
choices from the outset. It promotes iterative prototyping, material responsiveness, and digital 
integration. Designed for both professional and educational contexts, WLPD provides a 
framework for circularity that prioritizes the realities and possibilities of waste rather than 
relying on virgin inputs. Methods / Exploration Techniques. This methodology was developed 
and tested in two phases. In Phase 1, professional designers participated in co-design sessions 
using rapid prototyping and material experimentation with waste textiles. In Phase 2, fashion 
students applied WLPD principles in curriculum-based projects that integrated post-consumer 
garments, speculative design, and digital storytelling tools. 
 

 
Figure 1: WLPD material exploration. Figure 2: Professional designer WLPD workshop. 

 
Results and Implications. WLPD offers a replicable and scalable framework that supports 
sustainability education, experimental design, and industry innovation. This method addresses 
the need for more adaptable and material-responsive approaches that align with the goals of a 
circular economy. By shifting the design origin point to waste as a resource, WLPD challenges 
linear production models and opens new pathways to sustainable innovation. 
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