
2024 Proceedings Long Beach, California 

 

 
 
 

Page 1 of 4 
 

© 2024 The author(s). Published under a Creative Commons Attribution License 

(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction 

in any medium, provided the original work is properly cited. 

ITAA Proceedings, #81 – https://itaaonline.org  

 

A Foray into Zero-Waste Pattern-Making Procedure in Apparel Design – A Review 

 

Boowon Kim, University of Minnesota 

Keywords: Zero-waste, patternmaking, design process, systematic review 

 

Introduction. Garment production typically results in 10%–20% of fabric scrap waste 

(Rissanen, 2013). To reduce waste, zero-waste patternmaking (ZWP) endeavors to modify 

traditional pattern shapes by creatively laying out patterns to maximize the utility of a selected 

amount of fabric (Niinimäki, 2013). Since ZWP counters traditional methods, it requires a fresh 

approach to build a garment design, making interested designers hesitant to try this method. One 

of the ways designers become familiar with ZWP is through observing others’ ZWP designs and 

their design processes, like pattern drafting information (e.g., strategy used, pattern layout) on 

existing examples that can guide designers in using and applying this method. 

Although the existing reviews of ZWP literature (ElShishtawy et al., 2022; McKinney et 

al., 2020) describe ZWP approaches (e.g., jigsaw, tessellation), little is known about how actual 

ZWP designers apply such approaches in their practice and 

what the process looks like. Clear directions for achieving 

ZWP, specifically about pattern drafting, remain 

insufficient, hindering the practice’s advancement 

(McKinney et al., 2020). Thus, the purpose of this study is 

to review ZWP literature to make the pattern drafting 

strategies and the processes of ZWP more transparent. The 

following questions guided the review: (1) What kinds of 

strategies have designers taken during their ZWP 

development processes? (2) In what ways have designers 

communicated and described their ZWP design processes? 

(3) What kinds of obstacles did designers confront during 

their ZWP processes and how did they overcome the 

obstacles? 

Methods. A systematic review of literature was 

employed based on the flow chart within the Preferred 

Reporting Items for Systematic Reviews and Meta-

Analyses (PRISMA) as shown in Figure 1. The eligibility 

criteria were: papers must (1) present original ZWP apparel 

design, (2) use the ZWP method to achieve zero-waste 

fashion (i.e., studies employing other zero-waste methods 

like upcycling were excluded), (3) address the ZWP 

development process, (4) be published in English, and (5) 

be peer-reviewed. In November 2023, the terms, apparel, 

zero-waste, patterning, and their synonyms were searched 

on three databases: Scopus, Design and Applied Arts Index 

(DAAI), and Google Scholar. The first screening process 

relied on an automatic process by altering the search field 

within the title, abstract, and keywords. Altering the 
Note. * Indicates that two were identical 

to two papers found in Scopus. 

Figure 1 

PRISMA Flow Diagram 
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search fields excluded papers from Google Scholar due to the limited search options the database 

provided. In addition, 21 design proceedings from the ITAA Annual Design Exhibition were 

eligible and considered, however, only a few examples were shown in this report due to the 

limited pages of the abstract and reference list.  

Results. Ten papers were included in this report (see Figure 1). All articles used practice-

based research, and four articles included more than one ZWP approach. The three main ZWP 

approaches observed were jigsaw/embedded jigsaw (n=6) followed by cut and sew (n=4) and 

tessellation (n=2). Single instances of transformational reconstruction, multiple cloth, planned 

chaos, minimal cut, and geo-cut were also observed. 

ZWP Design Development Procedures. Designers described that ZWP is made with lots 

of trial and error (James et al., 2016; Townsend & Mills, 2013). It is a circular and iterative 

process rather than linear (McQuillan, 2019).  

Iteration of 2D and 3D. Designers reflected on the relationship between 2D patterns and 

3D forms, and designers in seven papers iteratively went back and forth between 2D and 3D 

throughout the process. For example, McQuillan (2019) described her design process as an 

“iterative 3D–2D–2D–2D–3D process” (p. 816). Also, three articles suggested that enabling this 

iterative process in the industry through teamwork between designers and patternmakers will 

support ZWP applications (James et al., 2016; Ramkalaon & Sayem, 2021; Saeidi & Wimberley, 

2018). Fitting Techniques to Close the Gap. Lei and Li (2021) underscored that a main 

consideration in the transformation between 2D shape and 3D form is to close the gaps between 

the human body and clothing. To reduce the gap, designers used various fitting techniques, 

including pleats and darts (Lei & Li, 2021), origami (McQuillan, 2019), gathers (e.g., 

Bernardoni, 2022b), and folding (e.g., Carrico, 2022). Furthermore, designers considered the 

material elasticity by either using an elastic band or knit fabric to close the gap (e.g., Bernardoni, 

2022a; Carrico & Kim, 2014; Lei & Li, 2021; Ramkalaon & Sayem, 2021; Saeidi & Wimberley, 

2018). Fabric Consideration. Interestingly, one paper highlighted the importance of fabric 

selection at the beginning of the design process (James et al., 2016). Changing fabric in the 

middle of the design process can highly impact the final prototype’s drape and require more time 

to achieve the desired look. ZWP Design Assessment. Designers in four articles evaluated their 

prototypes to ensure their designs were aesthetically and functionally appealing (Carrico et al., 

2022; Lei & Li, 2021; Ramkalaon & Sayem, 2021; Saeidi & Wimberley, 2018).  

Communicating ZWP Development. Designers are visual communicators; all articles 

shared supportive images that help readers understand their ZWP processes. These images 

included pattern layouts, flats, sketches, and prototypes. Color-coded pattern layouts and flats 

clearly presented the prototype and the approaches used. Likewise, three articles showed their 

ZWP workflows using a diagram and made the process explicit.  

ZWP Design Obstacles. Designers recommended that the ZWP garments need to meet 

mainstream design demands in terms of garment shape, size, and production (n=5). To 

overcome the obstacle, designers created ZWP garments intending to serve mainstream demands 

(Carrico et al., 2022). The time required for ZWP could be a barrier, but technology adoption 

could be a solution (n=2). Despite the additional time requirement of ZWP, designers were 

optimistic about the process as it is “essentially [better to] solve the problem of what to do with 

fabric scraps before they become a real problem” (Saeidi & Wimberley, 2018, p. 252). 
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Discussion. The review elucidates the ZWP development procedure by explaining what 

strategies designers have used in their own processes. By making the strategies more explicit, 

this review provides insights for designers to better comprehend ZWP and apply ZWP in their 

practices. Being flexible to jump between 2D and 3D and seeing a full picture will support a 

ZWP. Future study can consider integrating the iteration of 2D and 3D in their a ZWP process. 

Limitations of this project include potential researcher bias during the literature search procedure 

along with limited inclusion of publication types.  

 

References 

 

Bernardoni, J. M. (2022a). Contouring method for zero waste design. International Textile and 

Apparel Association Annual Conference Proceedings, 79(1).  

Bernardoni, J. M. (2022b). Zero waste barrister cocoon coat. International Textile and Apparel 

Association Annual Conference Proceedings, 79(1). https://doi.org/10.31274/itaa.15812 

Carrico, M. (2022). Leave no trace: Zero-waste convertible hiking pants and jacket. International 

Textile and Apparel Association Annual Conference Proceedings, 79(1).   

* Carrico, M., Dragoo, S. L., McKinney, E., Stannard, C., Moretz, C., & Rougeaux-Burnes, A. 

(2022). An inquiry into gradable zero-waste apparel design. Sustainability, 14(1), 452.  

* Carrico, M., & Kim, V. (2014). Expanding zero-waste design practices: A discussion paper. 

International Journal of Fashion Design, Technology and Education, 7(1), 58–64.  

ElShishtawy, N., Sinha, P., & Bennell, J. A. (2022). A comparative review of zero-waste fashion 

design thinking and operational research on cutting and packing optimisation. 

International Journal of Fashion Design, Technology and Education, 15(2), 187–199.  

* James, A. M., Roberts, B. M., & Kuznia, A. (2016). Transforming the sequential process of 

fashion production: Where zero-waste pattern cutting takes the lead in creative design. 

International Journal of Fashion Design, Technology and Education, 9(2), 142–152.  

* Lei, G., & Li, X. (2021). A pattern making approach to improving zero-waste fashion design. 

Fashion Practice, 13(3), 443–463. https://doi.org/10.1080/17569370.2021.1982503 

McKinney, E., Cho, S., Zhang, L., Eike, R., & Sanders, E. (2020). Analysis of zero waste 

patternmaking approaches for application to apparel. In S. S. Muthu & M. A. Gardetti 

(Eds.), Sustainability in the textile and apparel industries: Sustainable textiles, clothing 

design and repurposing (pp. 31–51). Springer International Publishing.  

* McQuillan, H. (2019). Hybrid zero waste design practices. Zero waste pattern cutting for 

composite garment weaving and its implications. The Design Journal, 22(sup1), 803–

819. https://doi.org/10.1080/14606925.2019.1613098 

* McQuillan, H. (2020). Digital 3D design as a tool for augmenting zero-waste fashion design 

practice. International Journal of Fashion Design, Technology and Education, 13(1), 89–

100. https://doi.org/10.1080/17543266.2020.1737248 

* Niinimäki, K. (2013). A renaissance in material appreciation: Case study in zero waste fashion. 

Journal of Textile Design Research and Practice, 1(1), 77–92.  

* Ramkalaon, S., & Sayem, A. S. M. (2021). Zero-waste pattern cutting (ZWPC) to tackle over 

sixty billion square metres of fabric wastage during mass production of apparel. The 

Journal of The Textile Institute, 112(5), 809–819. 

https://doi.org/10.1080/00405000.2020.1779636 

https://creativecommons.org/licenses/by/4.0/
https://itaaonline.org/
https://doi.org/10.31274/itaa.15812
https://doi.org/10.1080/14606925.2019.1613098
https://doi.org/10.1080/17543266.2020.1737248
https://doi.org/10.1080/00405000.2020.1779636


2024 Proceedings Long Beach, California 
 

Page 4 of 4 
 

© 2023 The author(s). Published under a Creative Commons Attribution License 

(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction 

in any medium, provided the original work is properly cited. 

ITAA Proceedings, #80 – https://itaaonline.org 

 

Rissanen, T. (2013). Zero-waste fashion design: A study at the intersection of cloth, fashion 

design and pattern cutting [Doctoral dissertation, University of Technology, Sydney]. 

Open Publication of UTS Scholars. 

* Saeidi, E., & Wimberley, V. S. (2018). Precious cut: Exploring creative pattern cutting and 

draping for zero-waste design. International Journal of Fashion Design, Technology and 

Education, 11(2), 243–253. https://doi.org/10.1080/17543266.2017.1389997 

* Townsend, K., & Mills, F. (2013). Mastering zero: How the pursuit of less waste leads to more 

creative pattern cutting. International Journal of Fashion Design, Technology and 

Education, 6(2), 104–111. https://doi.org/10.1080/17543266.2013.793746 

* Indicates papers included in the review. 

 

https://creativecommons.org/licenses/by/4.0/
https://itaaonline.org/
https://doi.org/10.1080/17543266.2017.1389997
https://doi.org/10.1080/17543266.2013.793746

	A Foray into Zero-Waste Pattern-Making Procedure in Apparel Design – A Review
	References

