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Abstract
Traditional garment manufacturing generates approximately 15% to 25% fabric waste during the cutting process, leading
to significant material ineffectiveness and environmental harm. This research explores zero-waste fashion design with 3D
mannequin draping techniques to reduce fabric waste entirely during the design stage.
Through 3D draping—conducted either physically on a mannequin or digitally on a 3D virtual model—fabric is
manipulated, folded, and wrapped without cutting or removing any material. digital design software like CLO 3D allows
designers to visualize clothing fit, silhouette, and fabric tension in real time. This digital workflow allows changes prior
to physical production, removing the need for wasteful physical sampling.
The findings show that combining 3D draping with digital simulation achieves 100% fabric utilization without wasting
clothing aesthetics or fit, creating a sustainable, modern framework for eco-friendly fashion design.
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Introduction

The global fashion industry is increasingly under inspection for its significant environmental footprint, with traditional
garment manufacturing standing as one of its primary waste drivers. Standard production pipelines depend heavily on its
pattern-making, where flat 2D pattern pieces are laid out across fabric rolls and cut out. This traditional process
generates significant textile offcuts, usually wasting 15% to 25% of the total fabric before a single garment is fully
developed. Beyond the rapid economic loss of raw materials, this ineffectiveness contributes heavily to landfill pile,
water pollution, and excessive resource consumption.

To reduce these environmental impacts, the sustainable fashion movement has prioritized zero-waste design frameworks.
Zero-waste fashion aims to eliminate material loss at the design phase rather than managing waste. Even if zero-waste
pattern-cutting techniques exist, usual methods often struggle with restrictive geometric limitations, high labor costs, and
fitting outcomes. Designers often undergo multiple rounds of physical sampling to refine drape and fit, generating extra
waste during the standard testing phase.

Combining physical 3D mannequin draping with advanced digital design platforms offers a direct solution to these
industry challenges. Draping allows designers to manipulate, fold, and shape uncut lengths of fabric directly over a 3D
form, using the complete yield of the textile without reliance on subtractive cuts. When combined with virtual simulation
tools such as CLO 3D, designers can accurately visualize fabric physics, stress maps, drape behavior, and sizing.

Background

The fashion and textile industry is widely recognized as one of the world's most resource-intensive sectors, generating
over 92 million tons of waste per year. While public discussions surrounding fashion waste primarily focus on post-
consumer discard—clothes thrown away by end consumers—a very limited portion of environmental degradation occurs
during pre-consumer manufacturing. During standard garment cutting, approximately 15% to 25% of the total fabric roll
is discarded directly as offcuts, remnant scraps, and unutilized layout gaps. This level of material loss represents both an
environmental strain—wasting land, clean water, and energy used to process textiles—and a

multi-billion-dollar economic inefficiency for global supply chains. Challenges in Traditional

Zero-Waste Design
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To mitigate pre-consumer textile waste, designers introduced Zero-Waste Pattern Cutting (ZWPC).

Traditional ZWPC operates primarily on a two-dimensional grid, where pattern pieces are engineered like a jigsaw puzzle
so that every square inch of a rectangular fabric layout is utilized. While mathematically sound, 2D ZWPC presents
significant operational constraints:

Design and Silhouette Restrictions: Fitting flat 2D pattern shapes together without gaps often leads to rigid, boxy, or
geometric silhouettes, restricting creative freedom.

Prototyping Waste: Achieving precise garment fit via 2D tessellation relies on repetitive

trial-and-error physical sampling. Designing a single zero-waste piece can paradoxically waste significant amounts of
sample fabric during testing iterations.

Research Gap

Zero-waste fashion design is an approach that aims to reduce or completely avoid fabric waste during garment
production. In traditional garment making, fabric is cut according to patterns, and some parts of the fabric may be

left unused. These leftover pieces can increase textile waste.

Zero-waste fashion focuses on using fabric carefully and finding creative ways to make garments with less waste.

3D mannequin draping is a fashion design technique in which fabric is placed directly on a mannequin and shaped
according to the desired design. The fabric can be folded, pinned, gathered, and pleated to create different garment styles.
This method allows designers to see the shape and appearance of a garment while developing the design. Combining
zero-waste fashion with 3D mannequin draping creates an opportunity to explore new ways of making sustainable
clothing.This study focuses on experimenting with different draping techniques, such as folding, pleating, gathering, and
fabric manipulation, directly on a mannequin. It aims to explore how fabric can be used efficiently while reducing
unnecessary cutting and leftover material. The research will also examine how different fabrics behave during draping
and how zero-waste techniques affect garment fit, appearance, and functionality. Fabric utilization and leftover waste will
be observed during the garment-making process. Therefore, the research gap is to explore a practical method of
integrating 3D mannequin draping with zero-waste fashion design to minimize fabric waste while creating garments that
are attractive, comfortable, and functional.

OBJECTIVE

The main objective of our research is to understand how zero-waste fashion design can be combined with 3D mannequin
draping to reduce fabric waste and create attractive garments. We want to study how fabric can be used in a better way
during the design and garment-making process. Our research focuses on using creativity, practical draping, and
sustainable thinking together.The fashion industry uses a large amount of fabric every day. During normal garment
making, fabric is usually cut according to patterns. After cutting, some fabric pieces are left behind. These pieces may be
very small, irregular, or difficult to use for another garment. Many of them are thrown away or stored without being used.
Through our research, we want to explore a different way of working where we think about the fabric before cutting it
and try to use as much of it as possible.One of our important objectives is to understand the basic concept of zero-waste
fashion. This can help us develop designs that are creative as well as economical in fabric use.A major objective of our
research is to reduce unnecessary fabric cutting. Cutting is one of the main stages where fabric waste can occur. By
draping the fabric directly on a mannequin, we can experiment with the placement and shape before making final cuts.
We want to understand whether this process can help us make better decisions about where and how to cut the fabric.We
also want to experiment with different draping techniques. These may include folds, pleats, gathers, twists, tucks,
wrapping, and overlapping. Each technique can create a different shape and appearance. By trying different techniques,
we can understand which methods help us use more of the fabric and which methods create unnecessary waste.Another
objective is to study different types of fabrics and their behaviour during draping. Every fabric behaves differently. Some
fabrics are soft and flow easily, while others are stiff and hold their shape. Some fabrics are easy to fold and pin, while
others may require more control. We want to observe how fabric properties affect the draping process and the final
garment.Our research also aims to make use of leftover or available fabrics whenever possible. Instead of depending only
on new fabric, we want to explore whether unused fabric pieces or textile leftovers can become part of the design. This
supports the idea of reuse and helps us understand how waste materials can be given a new purpose.Another objective is
to create garments that are not only sustainable but also attractive and wearable. Reducing waste should not mean that the
garment has to look simple or unattractive. We want to balance sustainability with creativity, fitting, comfort, and
appearance. The final design should show that environmentally responsible fashion can also be fashionable.We also aim
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to study garment fitting through 3D draping. When fabric is placed directly on a mannequin, we can observe

how it falls around the body. We can identify areas that are too tight, too loose, or not properly balanced. We can make
changes directly during the draping process. This helps us understand the connection between fabric manipulation and
garment fitting.Another objective is to understand how 3D thinking can improve the design process. A garment is a three-
dimensional object, but many traditional design processes begin with

two-dimensional sketches and patterns. Draping allows us to work directly with the three-dimensional form. We want to
understand how this can help us develop garment shapes more naturally.We also want to explore how changes made
during draping affect the final garment. A small change in a fold, pleat, or fabric direction can completely change the
appearance of a garment. Through experimentation, we want to observe these changes and understand how designers can
use them to create new silhouettes.An important objective is to compare fabric use before and after applying

zero-waste principles. We want to observe how much fabric is used for the garment and how much remains unused.
Measuring the leftover fabric can help us understand whether our design approach is actually reducing waste.We also
aim to document our design process. We want to record the different stages of draping, including fabric selection, initial
placement, experimentation, changes, cutting, stitching, and final garment development. Documentation will help us
understand which steps worked well and which steps need improvement.Another objective is to develop our practical
fashion-design skills. Through this research, we can improve our knowledge of mannequin draping, fabric handling,
garment construction, pattern development, and sustainable design. Working directly with fabric can also improve our
ability to solve design problems.We want to understand how mistakes during the design process can be reduced. In
conventional garment making, cutting the fabric too early can sometimes lead to mistakes and additional waste. By
experimenting on the mannequin before final cutting, we hope to make better design decisions and avoid unnecessary
fabric loss.Our research also aims to understand the importance of planning. Zero-waste design requires careful thinking
before cutting and stitching. We need to consider fabric width, fabric length, grain direction, garment shape, seams, and
construction. Through our project, we want to understand how proper planning can help reduce waste.Another objective
is to explore creative ways of using fabric that might normally be considered waste. Small pieces can sometimes be
joined, layered, folded, or incorporated into a design. We want to explore whether these materials can be used creatively
instead of being discarded.We also want to understand the role of sustainability in modern fashion design.

Literature Reviewzero-waste fashion design is a sustainable approach that focuses on using fabric carefully and
reducing textile waste during garment making. In traditional garment production, fabric is usually cut according to
prepared patterns. During this process, small or irregular pieces of fabric are often left behind and may be thrown away.
Zero-waste fashion design tries to solve this problem by planning the fabric, pattern, and garment design together from
the beginning.

Many fashion designers and researchers have explored different ways to reduce fabric waste while still creating
garments that are attractive, comfortable, and practical. In zero-waste design, fabric waste is not considered only as a
problem that occurs after cutting. Instead, the use of fabric becomes an important part of the design process itself. This
encourages designers to think creatively about how the complete fabric can be used.

1. Rissanen (2013): Zero-Waste Fashion Design

Rissanen's doctoral thesis, Zero-Waste Fashion Design: A Study at the Intersection of Cloth, Fashion Design and Pattern
Cutting, explains how garments can be designed with little or no fabric waste. The study discusses how traditional
pattern cutting can leave unused areas of fabric. Rissanen suggests that fashion design and pattern cutting should not
always be treated as completely separate steps.

Instead, they can be considered together during the design process.

The research also shows that working with the complete piece of fabric can encourage designers to develop new ways of
thinking. Rather than cutting away unwanted areas, designers can include the fabric in the garment and use it to create
shapes, folds, panels, details, or other design features. This shows that reducing fabric waste does not have to limit
creativity. In some cases, the challenge of using the whole fabric can actually lead to more interesting and innovative
designs.

Physical Draping and Its Challenges

Physical mannequin draping can be useful for zero-waste fashion design because it allows the designer to directly see
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how fabric behaves on a three-dimensional body form. Instead of working only with flat patterns, the

designer can place the fabric on the mannequin and experiment with different forms. The fabric can be folded, gathered,
pleated, tucked, twisted, or wrapped to create different garment shapes.

However, physical draping also has some challenges. Before starting the draping process, the designer needs to
understand the fabric's width, length, thickness, weight, flexibility, and drape. Different fabrics behave differently on a
mannequin. Soft fabrics may fall naturally and create flowing shapes, while heavier or stiffer fabrics may need more
control and adjustment.

The designer also has to consider fit, comfort, balance, movement, and overall appearance while trying to use the fabric
efficiently. Because of this, zero-waste draping may require several experiments and adjustments before achieving the
desired result.

Relevance to the Present Research

Based on the ideas discussed in previous research, the present study explores how 3D mannequin draping can be used as
a practical method for zero-waste fashion design. The research focuses on experimenting with fabric directly on a
mannequin and finding creative ways to use the available fabric with minimum waste.During the research process, the
amount of fabric used, leftover material, and waste produced will be observed and recorded. The final garment will also
be evaluated based on fit, comfort, appearance, construction, and overall design.

The main purpose of this research is to understand whether creative 3D draping can help reduce fabric waste without
affecting the quality and appearance of the garment. It also aims to show that sustainable fashion can be creative and
practical at the same time. The study may be useful for fashion students and designers who want to understand how
simple draping techniques can be combined with sustainable design practices to create more responsible garments.Zero-
Waste Fashion Design and Sustainability

Sustainability in fashion focuses on reducing the negative environmental impact of clothing production and
consumption. Textile production requires raw materials, water, energy, chemicals, transportation, and labour. When
fabric is wasted during garment production, the resources used to produce that fabric are also partly wasted. Therefore,
reducing fabric waste can be an important step towards more responsible fashion production.

Zero-waste fashion design tries to address this issue at the design stage. If the designer plans the garment carefully and
uses most or all of the available fabric, fewer materials are discarded. This can also reduce the amount of textile waste
that needs to be managed after production.Researchers and designers have explored different approaches to zero-waste
design. Some approaches use geometric pattern layouts, while others use creative cutting, modular construction, draping,
folding, or direct fabric manipulation. These methods show that sustainability can be connected with creativity and
design .

Methodology

The methodology of this research focuses on developing garments by combining zero-waste fashion principles with 3D
mannequin draping. The main aim is to use fabric carefully, reduce unnecessary cutting, and create a garment without
compromising its fit, comfort, appearance, or creativity.

The process begins by selecting a suitable fabric and understanding its basic properties such as length, width, weight,
thickness, flexibility, and drape. The available fabric is measured before starting the design so that the amount of
material used and the amount left after garment construction can be compared later.

Instead of cutting the fabric immediately, it is first placed directly on a mannequin. This allows the designer to see how
the fabric behaves on the three-dimensional body form. Different draping techniques such as folding, pleating, gathering,
tucking, wrapping, and overlapping are used to develop the garment shape. The fabric is moved and adjusted several
times until a suitable shape and fit are achieved.

An important part of the process is avoiding unnecessary cutting. When extra fabric is found during draping, the designer
first considers whether it can be used as part of the garment. For example, extra fabric can be converted into pockets,
collars, belts, sleeves, cuffs, pleats, or decorative details. In this way, the fabric that might normally become waste can
become a useful part of the final design.

The draping process is not completely fixed or linear. The designer may go back and make changes whenever required.
A fold may be changed, a seam may be moved, or the fabric may be rearranged to improve the shape. This makes the
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process more experimental and allows the fabric itself to influence the final design.

After the desired three-dimensional shape is achieved on the mannequin, the draped fabric is used to develop the garment
pattern. Important lines such as seams, neckline, armhole, waistline, and other construction details are marked carefully.
The pattern is then transferred into a flat form so that the garment can be constructed.

Digital 3D fashion technology can also be used as a supporting part of the research. Software such as CLO 3D or
Browzwear can help in understanding the relationship between the flat pattern and the three-dimensional garment. The
pattern can be placed on a virtual avatar to check the shape, fit, and overall appearance before making the final physical
garment.

Before using the fabric digitally, its basic properties can be entered into the software. These properties may include fabric
weight, thickness, stretch, flexibility, and drape. This helps the digital garment behave more closely to the physical
fabric.

The digital 2D pattern can then be arranged within the available fabric width. The designer tries to place the pattern
pieces in a way that reduces empty spaces between them. Different shapes can be arranged together so that the
available fabric is used more effectively.

If an unwanted empty space is found in the pattern layout, the designer looks for a creative solution instead of simply
leaving it as waste. The extra area can sometimes be included in the garment through a pocket, collar, belt, facing, pleat,
or another design feature. This helps improve fabric utilisation.

The 3D software also allows the designer to see how changes in the pattern affect the final garment. For example,
changing the length, width, seam line, or fullness of a pattern piece can change the shape of the garment on the virtual
body. This provides useful information before the physical garment is made.

However, digital simulation is used as a support to physical draping rather than a complete replacement for it. Physical
fabric can behave differently from a digital simulation. Therefore, the physical mannequin and actual fabric remain
important parts of the research.

Once the final design and pattern are ready, the fabric is prepared for garment construction. Cutting is kept to a minimum
and is done according to the planned pattern. The fabric pieces are then stitched together using suitable garment
construction techniques.

After stitching, the garment is checked again on the mannequin. The fit, balance, silhouette, neckline, armhole, length,
and overall appearance are observed. If any problem is found, small adjustments are made to improve the final garment.
The amount of fabric used during the complete process is carefully recorded. The original fabric length and width

are measured before the experiment. After garment construction, the remaining fabric is collected and measured.

This helps determine how effectively the fabric was used.

Case study

The next step was to experiment with 3D mannequin draping. In this process, | placed the fabric directly on the
mannequin and arranged it according to the design idea. | used pins to hold the fabric in place and tried different ways of
arranging it. | experimented with folds, pleats, gathers, and twisting techniques to create different shapes and silhouettes.
This allowed me to see how the garment would look on the body before stitching it.

I found mannequin draping interesting because it gave me the freedom to experiment with fabric directly. Instead of
depending only on paper patterns, | could change the fabric placement and observe the results immediately. | could move
the fabric, adjust its length, change the folds, and try different styles. This helped me understand the relationship between
fabric and garment shape. It also helped me develop new design ideas through practical experimentation.

One of the main aspects of this study was reducing fabric waste. | tried to use the available fabric carefully and avoid
unnecessary cutting. While developing the garment, I considered how different fabric sections could be used together.
Small fabric pieces could be joined to create larger sections or used for details such as collars, sleeves, pockets, and
decorative panels. This helped me understand that even small pieces of fabric can have value in garment construction.
During the draping process, | first observed the width and length of the fabric. | wanted to understand how much fabric
was actually available before deciding the final garment shape. Instead of cutting the fabric according to a fixed pattern, |
allowed the fabric itself to guide the design. This was an important part of the zero-waste approach because the design
was developed according to the available fabric.

| started by placing the fabric on the mannequin and checking the centre front, centre back, shoulder, waist, and hip areas.
These basic reference points helped me maintain the balance of the garment. | then tried different fabric arrangements to
see which shape looked best. Some arrangements created a loose and flowing silhouette, while others created a more
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structured appearance.
I also experimented with folds and pleats. The folds were placed in areas where they could become part of the garment
design rather than being removed as waste. In some areas, the fabric was gathered to create volume. In other areas, it was
kept flat to maintain a clean shape. This showed me that fabric manipulation can be used not only for decoration but also
as a way of controlling the garment shape. Another important experiment was twisting and wrapping the fabric. By
twisting the fabric, | could create an interesting surface effect without adding extra material. Wrapping also helped me
use more of the fabric length. Instead of cutting away excess fabric, | tried to incorporate it into the design. This
supported the main idea of zero-waste fashion, where the fabric is treated as an important part of the design process.
As the design developed, | checked the garment from the front, back, and side views. This helped me identify areas
where the fabric was too loose, too tight, or uneven. | made small adjustments by moving the fabric and changing the
position of the folds and gathers. This process required patience because the first arrangement was not always the final
design.
The fitting stage was also important. | checked whether the garment was comfortable and whether it followed the basic
body shape properly. | looked at the shoulder, neckline, waist, and overall length. If any area looked uncomfortable or
unbalanced, | changed the draping. This helped me understand that sustainable design should not only focus on saving
fabric. The final garment should also be comfortable, functional, and visually attractive.
After finalising the draped shape, | marked the important construction lines on the fabric. These included the neckline,
armhole, waistline, side seam, and other required areas. The draped fabric was then used as a guide for developing the
pattern. This helped me understand how a three-dimensional garment can be connected to a two-dimensional pattern.
The zero-waste approach also changed the way | looked at leftover fabric. Normally, small pieces left after cutting may
be considered waste. In this experiment, | tried to find a purpose for these pieces.
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Some could be joined together, while others could be used for smaller garment components or decorative
details. This made the process more creative and helped reduce the amount of material being thrown away.
I also recorded the amount of fabric used during the process. Before starting the experiment, | measured the original
fabric. After completing the garment, | checked the remaining fabric. By comparing the original amount with the leftover
amount, | could understand how efficiently the fabric had been used. This measurement helped support the practical side
of the case study.

D

RESULTS AND FINDINGS

The practical study on Zero-Waste 3D Fashion Design and Draping showed that it is possible to create an attractive and
functional garment while making better use of the available fabric. The main purpose of the practical work was to
understand how fabric can be used directly on a mannequin, how different folds and drapes can create a garment shape,
and how a zero-waste approach can reduce unnecessary fabric cutting. The study also explored how 3D fashion design
can support the physical draping process and help the designer understand the final garment before producing it.

During the research, the fabric was treated as an important part of the design instead of simply being considered as a

material that has to be cut according to a fixed pattern. In conventional garment making, the pattern is usually prepared

first and then placed on the fabric. This process can leave small and large pieces of fabric between pattern parts. These

leftover pieces may not always be useful and are often thrown away. In the zero-waste approach, the design process was

changed. Instead of starting with a fixed pattern and accepting the leftover fabric, the available fabric was considered

first and the garment design was developed around it.

The results showed that this change in thinking can make a significant difference in the way a garment is designed.
Draping directly on the mannequin provided more freedom to experiment with the fabric. The fabric could be folded,
wrapped, pleated, gathered, twisted and arranged in different ways until a suitable shape was achieved. This process
helped in creating a garment while keeping fabric waste as low as possible.

1.  Better Utilization of Fabric

One of the main findings of the research was improved fabric utilization. The zero-waste method encouraged the use of a
larger portion of the available fabric instead of cutting away unnecessary sections. During traditional pattern cutting,
fabric waste can occur because garment pieces have different shapes and sizes. Even when patterns are placed carefully,
some small spaces may remain between them.

In the draping process, the fabric was directly placed on the mannequin. This made it easier to see how much fabric was
actually required for each section of the garment. Instead of cutting the fabric immediately, different arrangements were
tested first. This reduced the chance of making unnecessary cuts.

The fabric could also be redirected from one part of the garment to another. For example, extra fabric near the shoulder
could be used to create a sleeve, pleat or decorative detail. Similarly, fabric near the waist could be folded or gathered
instead of being removed. This showed that fabric that might normally be treated as waste could become part of the
garment design.

The study therefore found that zero-waste design is not only about avoiding waste after cutting. It is mainly about
thinking differently before cutting takes place.

2. Draping Made the Design Process More Flexible

Another important result was the flexibility provided by 3D draping. When the fabric was placed on the mannequin, the
garment could be seen in three dimensions. This was different from working only with a flat sketch or two-dimensional
pattern.

A sketch can show the basic appearance of a garment, but it cannot always show how the fabric will fall on the body.
During physical draping, the designer can immediately see the effect of gravity, fabric weight, folds, fullness and
tension. This made it easier to make changes during the design process.

For example, if a particular fold looked too heavy, it could be changed immediately. If the neckline did not look
balanced, the fabric could be moved and adjusted. If more volume was required at the sleeve or lower part of the
garment, the fabric could be repositioned without starting the entire garment again.

This made the design process more experimental and creative. The mannequin became an important tool for
understanding the relationship between the fabric and the body.
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3. Development of Different Silhouettes

The research also showed that zero-waste draping can be used to create different garment silhouettes. The same basic
piece of fabric could produce different visual effects depending on how it was folded and arranged.

Straight folds created a cleaner and more structured appearance. Soft folds and gathers produced a relaxed and flowing
look. Wrapping the fabric around the mannequin created a closer silhouette, while leaving more fabric around certain
areas produced volume.

This demonstrated that zero-waste design does not necessarily mean that the final garment has to look simple or basic.
With creative draping, the garment can have interesting shapes and details without requiring large amounts of additional
fabric.

The research therefore showed that sustainability and creativity can work together. A garment can be environmentally
responsible while still having a strong fashion identity.

4.  Reduction of Unnecessary Cutting

The practical work showed that reducing unnecessary cutting is one of the easiest ways to reduce fabric waste. In
conventional garment production, cutting is often done according to predetermined pattern pieces. Once the fabric is cut,
it is difficult to return it to its original form.

In the zero-waste draping process, cutting was delayed until the designer had a clearer understanding of the final shape.
This allowed the fabric to be used more thoughtfully.

The study found that some garment sections could be created through folding and manipulation rather than through
separate cut pieces. For example, folds could create shape, while gathers could create fullness. This reduced the need for
separate pieces and additional seams.

The result was a more integrated garment construction process. Instead of thinking about the garment as many individual
pieces, the design could be understood as one continuous relationship between fabric and body.

5. Better Understanding of Fabric Behaviour
The draping process helped in understanding how fabric behaves on the body. This was an important practical finding
because fabric does not always behave in the same way that it appears in a drawing.

During draping, the weight, thickness, flexibility and fall of the fabric became clearly visible. Some fabrics created soft
folds, while others held their shape. Some fabrics responded well to gathering, while others created a more structured
appearance.
This practical observation helped in selecting suitable draping techniques. It also showed that fabric selection is closely
connected with zero-waste design.
A design that works well with one type of fabric may not work in the same way with another. Therefore, the designer
needs to consider the fabric from the beginning rather than selecting it only after completing the design.

6. Improved Understanding of Garment Fit
Another result of the research was a better understanding of garment fit. Because the garment was developed directly on a
mannequin, the relationship between the garment and the body shape could be observed throughout the process.
The designer could check the neckline, shoulder, bust, waist, hip and overall length while developing the design. If an
area appeared too tight or too loose, it could be adjusted immediately.
This helped reduce the need for repeated corrections at a later stage. In a traditional process, a garment may first be cut,
stitched and then fitted. If there is a fitting problem, changes have to be made after construction. In draping, many of
these changes can be identified during the design stage. The research therefore found that 3D draping can support better
decision-making about garment fit.

7. Relationship Between 2D and 3D Design
The study also helped in understanding the connection between two-dimensional and
three-dimensional fashion design. A pattern is generally developed in a flat form, while a garment exists around a three-
dimensional body.
Draping helped bridge this difference. The fabric could be observed directly on the mannequin, and changes in the three-
dimensional form could later be understood in relation to the pattern.
This was particularly useful for understanding how a small change in a pattern or fabric arrangement could affect the
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overall garment shape. A change in the neckline could influence the shoulder and chest area. A change in

fullness could affect the side seam or lower part of the garment.
The research showed that moving between 2D and 3D thinking can make the design process easier to understand,
especially for students learning pattern making and garment construction.

NRD

CONCLUSION

The research on Zero-Waste 3D Fashion Design and Draping shows that fashion design can be creative and sustainable
at the same time. The main purpose of this research was to understand how fabric waste can be reduced by changing the
way garments are designed, draped and developed.

Instead of cutting the fabric into many separate pieces and leaving unused portions behind, the zero-waste approach
focuses on using the fabric more carefully from the beginning of the design process.

Through mannequin draping, it was possible to understand how fabric behaves on the body and how different folds,
pleats, gathers, twists and wrapping techniques can be used to create garment shapes. Draping made the design process
more flexible because changes could be made directly on the mannequin. This helped in understanding the relationship
between the fabric, body shape, garment fit and final silhouette.

The research also showed that 3D fashion design can support the zero-waste process. Digital 3D tools can help designers
visualize garments, check proportions and experiment with different designs before making the physical garment. This
can reduce unnecessary sampling and save both fabric and time.

Physical draping and digital 3D design can therefore work together rather than being treated as separate methods.

One of the most important findings of the research is that zero-waste fashion is not only about reducing fabric waste. It
also changes the way a designer thinks. The designer has to consider the available fabric, garment shape, fit and
construction at the same time. This encourages more creative thinking and helps designers find new ways of using fabric
instead of immediately cutting away unwanted sections.

The study also showed that sustainable design does not mean that the garment has to look simple or unattractive.
Through creative draping and fabric manipulation, it is possible to create interesting silhouettes and design details while
using the fabric efficiently. Folds, gathers, pleats and overlaps can become part of the aesthetic of the garment rather than
being treated only as construction techniques. At the same time, the research identified some challenges. Zero-waste
design requires proper planning, experimentation and knowledge of fabric behaviour. Not every conventional garment
can easily be converted into a zero-waste design. Designers may need to change traditional

pattern-making methods and spend more time experimenting with the fabric. Therefore, zero-waste design requires
patience and an open mind.

Overall, the research suggests that zero-waste 3D fashion design and draping has good potential for sustainable fashion.
It can help reduce unnecessary fabric waste, improve understanding of garment construction, encourage creativity and
support better decision-making during the design process. It can also be useful for fashion students because it combines
practical draping skills with modern digital technology.

The most important learning from this research is that sustainability should begin before the fabric is cut. When
designers think about fabric usage at the beginning, they can prevent waste instead of trying to find a use for it later. In
this way, zero-waste design becomes a part of the creative process itself.

In the future, this approach can be developed further by combining physical mannequin draping with advanced 3D
software, digital pattern making and virtual garment simulation. More research can also explore different fabrics, garment
categories and body shapes to understand how zero-waste techniques can be adapted to different design requirements.

In conclusion, Zero-Waste 3D Fashion Design and Draping is not just a method of saving fabric; it is a different way of
thinking about fashion design. It encourages designers to respect materials, reduce waste and explore creativity at the
same time. By combining traditional draping knowledge with modern 3D technology, designers can move towards a
fashion process that is more thoughtful, innovative and environmentally responsibleThe research on Zero-Waste 3D
Fashion Design and Draping shows that fashion design can be creative and sustainable at the same time. The main
purpose of this research was to understand how fabric waste can be reduced by changing the way garments are designed,
draped and developed. Instead of cutting the fabric into many separate pieces and leaving unused portions behind, the
zero-waste approach focuses on using the fabric more carefully from the beginning of the design process.Through
mannequin draping, it was possible to understand how fabric behaves on the body and how different folds, pleats,
gathers, twists and wrapping techniques can be used to create garment shapes. Draping made the design process more
flexible because changes could be made directly on the mannequin. This helped in understanding the relationship
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between the fabric, body shape, garment fit and final silhouette.
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