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Abstract
Every year, the fashion industry churns out millions of clothing items with fresh styles, 
resulting in significant fabric waste during production. This fabric waste contributes 
to environmental pollution. Embracing zero-waste pattern-making techniques for 
clothing production offers a viable solution to curbing this issue. By utilising the 
entire fabric yardage, these techniques aim to minimise or eliminate fabric waste after 
garment production. Zero-waste design is a holistic approach that integrates design-
ing, production and sourcing processes. This article aims to propose solutions for 
controlling fabric waste through innovative zero-waste pattern-design techniques, 
thereby fostering a sustainable future. Traditionally, the apparel production process 
utilises 85% of fabrics, leaving behind 15% as wastage. The challenge lies in reducing 
this 15% wastage to zero (Abernathy et al., 1999). However, it is acknowledged that 
not everyone can readily adopt zero-waste pattern techniques. It requires creativity 
to develop optimal design solutions for apparel production. Collaboration among 
designers, pattern makers, academics and production professionals is essential for 
researching and identifying the best creative practices and solutions for integrat-
ing zero-waste pattern-making techniques into the apparel production process. 
Developing approaches for zero-waste pattern-making involves researching basic 
pattern design principles, understanding associated challenges and analysing out-
comes. This research and development process in zero-waste pattern-making can 
pave the way for better sustainable practices, ultimately contributing to the reduc-
tion of fabric waste pollution and fostering a more sustainable future.
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Introduction

Zero-waste pattern-making plays a significant role in reducing waste and pollu-
tion in the fashion industry. Traditionally, garment production generates a signifi-
cant amount of waste during the cutting process, where excess fabric is discarded 
as scraps. This results in a tremendous environmental impact due to the high con-
sumption of resources, energy and water required to produce textiles.

The term zero-waste was introduced in the fashion sector by Fletcher for the 
circular economy approach.

Zero-waste pattern-making approaches aim to eliminate or minimise this waste 
by utilising fabric in a more efficient manner. Instead of relying on the conven-
tional practice of creating patterns that leave unusable scraps, zero-waste patterns 
are designed to utilise every inch of fabric, leaving little to no waste.

Objectives

This article aims to provide solutions and develop techniques and methods to 
control textile material waste (Abernathy et al., 1999).

By adopting zero-waste pattern-making techniques, the fashion industry can 
achieve various benefits:

Waste reduction: Zero-waste patterns significantly reduce the amount of fab-
ric waste generated during production. In addition to conserving resources, 
this approach also mitigates the necessity for disposal, thereby diminishing 
environmental pollution.
Resource conservation: As zero-waste patterns maximise fabric utilisation, 
less fabric needs to be produced for each garment. This reduces the overall 
demand for raw materials and conserves water, energy and other resources 
required for textile production.
Reduced carbon footprint: With less fabric waste, the carbon footprint associ-
ated with the disposal of textile waste is significantly decreased. Additionally, 
by reducing the need for new fabric production, the carbon emissions caused 
by manufacturing processes are also reduced.
Design innovation: Zero-waste pattern-making encourages designers to think 
creatively and develop innovative cutting techniques and garment construc-
tions. This fosters unique and stylish designs that challenge the conventional 
approach to fashion.
Consumer perception: As environmental concerns become increasingly 
important to consumers, adopting zero-waste practices can enhance a brand’s 
reputation as socially and environmentally responsible. It can attract con-
scious consumers who prioritise sustainable choices and contribute to build-
ing a positive brand image.

Literature Review

Clothing and textiles industry is the second most polluted among industries around 
the world. It produces almost 20% wastewater and 85% landfill with textiles end 
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wastage, this wastage can be reused to preserve our natural resources and environ-
ment. In this regard, zero-waste pattern-making can be one good approach. Most of 
apparel brands give more focus on design aesthetics, cost and production processes 
neglecting the impact of waste textile material on environment; however, consumers 
are becoming more concerned for eco-friendly products is a challenge. By consider-
ing the zero-waste pattern-making process, challenges can be resolved to a major 
extent by utilising the fabric fully or utilising the waste material to create new pattern 
designs for the development of new products. This zero-waste technique includes 
garment style, fabric, fabric width, silhouette, construction details, pattern-cutting 
layout, pattern piece adjustment and finishing details. Utilising the excess/waste fab-
ric out of one pattern for another pattern or product development is another approach 
of zero-waste pattern-making as it complies to zero waste (Carrico & Kim, 2014).

To effectively implement zero-waste pattern-making, collaboration is crucial 
among designers, manufacturers and suppliers. It requires a shift in production 
practices, training and research to refine techniques and develop new solutions 
that align with sustainable fashion goals.

By embracing zero-waste pattern-making, the fashion industry takes a vital 
step towards reducing waste and pollution, promoting more sustainable practices 
and contributing to a greener future (Saeidi et al., 2018).

The Environmental Footprint of Fast Fashion
Every second, the fashion industry discards or incinerates the equivalent of one 
garbage truck’s worth of clothing.

 • Roughly 60% of all materials utilised by the fashion sector consist of 
plastic.

 • Annually, washing clothes releases 500,000 t of microfibres into the ocean, 
equating to 50 billion plastic bottles (Ellen MacArthur Foundation, 2017).

 • Accounting for 8–10% of global carbon emissions, the fashion industry sur-
passes the combined emissions of international flights and maritime ship-
ping. If current trends persist, the fashion sector’s carbon footprint could 
escalate to 26% by 2050 (Ellen MacArthur Foundation, 2017).

 • The fashion industry consumes 93 billion cubic metres of water annually, 
exacerbating water scarcity in certain regions.

 • Approximately 20% of industrial wastewater pollution worldwide origi-
nates from the fashion industry.

Waste Control Methods
Various strategies exist for managing textile waste in the fashion industry:

 • Waste prevention
 • Waste reduction
 • Waste reutilisation
 • Waste reprocessing
 • Extracting energy from waste materials
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 • Waste disposal and incineration

Zero-waste Pattern-development Techniques

There are some techniques to zero-waste pattern-design development (Carrico & 
Kim, 2014). mentioned below.

 • Subtraction method (Roberts, 2008)
 • Draping method
 • Embedded jigsaw
 • Jigsaw method
 • Creative pattern-making
 • Creative cuts
 • Origami and paper folding

This article is result of research about the zero-waste pattern-making and adopting 
zero-waste pattern-making practices to control waste of textile materials. 
Information is gathered from the literature study and data collected from books, 
the internet and research practitioners. The practice-based research methods are 
also used to obtain the knowledge about practices used to control waste. Data col-
lection from literature study and practice-based research about zero-waste prac-
tices, it is observed that most of practitioners are utilising one fabric into one 
garment. Some are efficiently planning layout plans for different pattern compo-
nents to minimise the waste (Townsend & Mills, 2013).

Some of manufacturing units have initiated zero-waste pattern-making 
techniques to create garment and scrap fabric is also used for another pattern 
development (Figures 1 to 6).

Figure 1. Zero-waste Cutting by Holly McQuillan.
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Figure 2. Pattern Construction Plan.

Source: Carrico and Kim (2014).

Figure 3. Jigsaw Method.

Source: El Shishtawy et al. (2021).
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Figure 4. Boro and Others Japanese Recycled Wonder.
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Figure 5. Apparel Made from Waste Textile Material. 

Source: Development by Purvi Mittal (2023) FD Alumni FDDI, Rae Bareli.

Figure 6. Raw Waste Textile Material.

Source: Development by Purvi Mittal (2023) FD Alumni FDDI, Rae Bareli.
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Conclusion

Society is becoming more aware about environmental issue. As the sustainable 
fashion issue is prime agenda for sustainable development, zero-waste pattern-
making can solve the issue of textile waste dumping landfills. Collaboration 
among academicians, designer, researchers, manufacturers and technologists can 
solve the challenge of waste control management and preserving the environ-
ment. At the present scenario, the study of zero-waste pattern-making technique is 
still in a nascent stage. Adopting zero-waste pattern-making needs precise plan-
ning in methods and techniques to work out the best solution considering design, 
aesthetics and waste control. The practices adopted during research have observed 
that it can solve the problem of textile waste control. Zero-waste pattern-making 
approach can provide a solution for economic and ecological challenges of waste 
dumping. The adoption of zero-waste pattern-making holds promise for enhanc-
ing sustainable practices and managing textile waste pollution more effectively in 
the future (Niinimäki, 2011).
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