
1. Introduction

The global textile industry today is massive [1]. Producing 
textiles is an environmentally damaging process. Textiles 
consume vast quantities of natural resources, like water, oil 
and land; they use toxic chemicals and generate large 
amounts of carbon dioxide. But it's not just what we put into 
textile and fashion production – it is also what comes out 
during the production and consumer usages [2]. It has 
become subject to fashion and style, and frequently items are 
disposed of even if they are fully functional [3]. From the 
sourcing of raw materials to textile production, garment 
manufacturing, and distribution to retail stores, the textile 
industries generate huge amounts of waste, which occupy a 
large place in the municipal solid waste category [4]. 

Wastes involved in textile manufacturing are undesirable but 
inevitable in any manufacturing process (spinning, weaving 
or knitting) and are frequently not taken seriously in many 
cases. The textile industry suffers a great deal of material 
waste which is inevitable due to the variable natures of fibres, 
fibre machine interaction and the lack of purity of the raw 
material. But in some cases the materials get wasted due to 
deficiency of precision of the common practices which have 
to be improved in order to get the desired quality and higher 
rate of production of the product [5].

The waste occurring in the spinning mill can be classified 
normally as soft waste and hard waste. Soft waste is reusable 
in the spinning process, whereas hard waste is not reusable. 
To have a good control on the process waste, it is important to 
assess the waste in blow room, card, comber, speed frame and 
ring frame at regular intervals [6]. 

During weaving, waste control of warp and weft yarns plays 
a significant role in increasing the rate of production and 
minimizing the cost of fabric. The extent of wastes may differ 
depending on the types of weaving projects viz. shuttle loom 
weaving, rapier weaving, projectile weaving, air jet weaving, 
water jet weaving, etc. [5].

The apparel business is becoming more competitive and the 
customers expect higher quality for fewer prices. One of the 
largest costs involved in most of the manufacturing 
operations is wastage which is unavoidable. Particularly in 
the apparel manufacturing industry, the wastage percentage 
is high due to integrated process sequence and also the 
interaction between the men and machine is more which also 
leads to the certain percentage increase in wastage [7].

2. Textile Waste
In most of the manufacturing processes, wastage is inevitable 
[8]. The trash left out after each process during production 
remains waste [9]. It is the difference between the amount of 
input and the amount of output expressed in percentage [8]. 
In context to the fashion industries, textile waste is a material 
that is deemed unusable for its original purpose by the owner. 
Textile waste also includes fashion and textile industry 
waste, created during fibre, textile and clothing production, 
and consumer waste, created during consumer use and 
disposal [2].

Some wastage of materials takes place due to different 
reasons like trial run, machine breakdown, poor quality raw 
materials, inferior workmanship, shrinkage, evaporation etc. 
Wastage can also be in the form of left over raw materials, 
scraps, rejections, test run, etc. Due to these wastages, the 
amount of output will be less than the amount of input [8]. 
From an economical point of view, textile waste exhibits an 
exceptional position. Zero waste is an extensively used 
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keyword today [3]. For an efficient management of the textile 
and its waste, it is necessary to consider all the stages of the 
manufacture of the textiles from fiber to fashion [10].

Table 1: Types of textile waste produced in different 
production industries [11]

3. Different types of wastes and their causes of generation

3.1  Wastes from Spinning Mills
In spinning, process wastes generated are blowroom and card 
droppings, flat strips, comber noil, sweep waste and yarn 

 

waste. Some of soft wastes are lap bits, sliver bits, roving 
ends and pneumafil and roller waste. The detail of the 
machine wise wastes has been shown in the Table 2. The 
generated soft waste apart from loss in production and 
reprocessing involves extra handling as well as it deteriorates 
the yarn quality [16,6]. Broken ends of sliver, lap, web, and 
filter strippings from draw frame, roving frame, ring frame 
and rotor frame are known as clean waste, having more than 
95% of good fiber. Comber and roving wastes' good fiber 
ratio is around 95–97%. Wastes generated in blowroom 
machines and cards are dirty wastes with 35–55% good fiber 
ratio. Besides, another dirty waste, flat and filter stripping 
waste, has a higher amount of good fiber (65–80%) [15].

3.2 Waste from weaving industries
Mainly two types of wastes are categorized in weaving sector 
i.e. (i) wastes related to only warp & (ii) wastes related to 
only weft. The waste related to these two categories are 
covered in the Table 3.The study reveals that in both warp and 
weft, there are some extent of fixed wastes that don't change 
with the order volume and some wastes that are significant in 
any weaving project [5]. One of the common causes of 
generation of waste in the weaving industry occurs during the 
handling of materials throughout the weaving process. In 
case of Rapier Loom a great proportion of material is wasted 
in terms of weft yarn due to the involvement of rapiers from 
two sides of the loom (Giver and Receiver Sides). There is a 
relation between fabric width and wastage percentage. If the 
width of the fabric increases the waste (weft) percentage will 
decrease [5].

Production 
Type  

Types of waste  

Spinning 
waste, yarn 
waste  

Opening Waste, Carding Waste, Sliver 
Waste, Roving Waste, Combed Noil, 
Bonda soft waste, Pneumafil Waste, 
Bonda  hard waste from ring spinning, 
winding and doubling  

Clothing 
waste  

Knitting waste fiber and yarn, Woven 
waste fiber and yarn, Woven and knit 
cutting waste  

Nonwovens 
production 
waste  

Thermally and chemically bonded, 
lightweight webs, needled webs, 
coated, uncoated  

Carpet mill 
waste  

Needle felt, tufted carpet, cut waste, 
coated, uncoated  

Used textiles  Old clothing  

 

Table 2: Types of wastes generated in Spinning mills [12, 13, 14]

SOFT WASTES HARD WASTES 

Wastage in 
Blow room 

(3%) 

Wastage 
in 

Carding 
(3-5%) 

Wastage 
in   Draw 

Frame 
(0.5%) 

Wastage in 
Comber 
(12-18%) 

Wastages in 
Simplex/Speed 
Frame (0.5%) 

Wastages in 
Ring Frame 

(2-3%) 

Wastage in 
Twisting 

/TFO/ 
Texturising 

machine (1%) 

Wastage in 
Winding 

(1%) 
 

Droping-1 

Droping-2 

Seeds 

Leafts 

Dust 

Lapcut 

Filter waste 

Filter dust 

Floor sweep 

Modes & 

flyer 

Flat strip 

Taker in 

waste 

Sliver cut 

Filter 

waste 

Filter dust 

Floor 

sweep 

Filter 

waste 

Bonda 

Sliver cut 

Noil 

Minilap 

Wastage 

Sliver 

Wastage 

Roller 

Wastage 

Fly Dust 

Sweeping 

Sliver 

Roller 

Waste/Bonda 

Pneumaphil 

Waste 

Roving Waste 

Sweeping 

Waste 

Clearer waste 

Invisible Waste 

Pnuemaphil 

Bonda 

Roving waste 

Thread waste 

Fly dust 

Sweeping 

waste 

Yarn Breaks Yarn 

Breaks 
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Table 3: Types of wastes generated in Weaving 
industries

Warp Wastage
Regarding gara waste in the table of warp wastage, it can be 
said that the constructions that continued throughout the year 
(big order quantity) led to comparatively less warp wastage. 
In the factory, where the survey is conducted it is observed 
that less set length led to high warp wastage especially in 
sizing and weaving. The factory data represents that the 
constructions with higher warp & weft density and finer 
warp, especially 30s and 40s, led to higher warp wastage. 
This may be occurred due to the fabric rejection prior to the 
improper sizing. In warp wastage, it is observed that the 
individual beam residual, knotting and gaiting wastages in 
warp for all constructions are almost the similar and 
negligible too. Wastage depends mostly on the yarn quality 
and also on the skill of operators to some extent [5].

Weft Wastage
Whatever is the count or construction, the weft wastage (in 
percentage) due to cut fringe will always be the same for 
every construction, but it may vary in volume (lbs). It has 
been observed that cut fringe length of 1.5” accounts for 
2.32% weft wastes for each construction. In the factory 
where the survey is conducted it is observed that the 20s, 16s 
and 12s count weft yarn led to higher weft wastage than the 
other weft yarns. It has then been analysed that the respective 
yarns are found to be faulty in terms of contamination and 
thick-thin places [5].

Wastage in knitting industries
Knitting waste includes trial run quantity, left over yarn in 
cones, yarn in the machine tube, knitting defects, roll 
making, etc [17].

4.  Wastage in Apparel industries
Waste generation in the apparel industry is one of the 
unavoidable factors of the garment production. Cost saved in 
cutting (fabric) is the cost saved in the overall production of 
the garment. This is because; the cutting department decides 
the amount of fabrics utilized for production and for waste. 
Fabric approximately covers half of the garment cost, and is 
the major contributor to garment cost [18]. The forms of 
textile and apparel wastes are covered in the Table 4.

4.1 Classification of textile waste
Textile wastes can be divided into three main groups: 
production waste, post-production waste and industrial 
waste. Production waste can also be referred as pre-consumer 
waste while the post-production waste can be known as post-
consumer waste [10, 11, 15, 19, 20, 21]. The detailed 
classification of such solid textile wastes has been shown in 
Figure 1.

Production Wastes
These are basically raw materials of each production step 
which cannot be put into end product due to different reasons 
[15]. Production wastes or Pre-consumer wastes are 
generated throughout the first stages of the supply chain. This 
type of waste can be generated at any point of the production 
line, from spinning to weaving to cut-make-sew operations. 
It includes sliver cuts, filter waste, comber noil, pneumafil 
waste, and yarn waste, garment cutting excess, trimmings, 
print trials, and errors in dye lots, production surplus and end 
of rolls [4, 10, 21, 22, 23]. For yarn spinners, these wastes can 
occur during cleaning of the fibers in different machines of 
spinning. These clean/unclean wastes in fiber form or not can 
be reused. After spinning mill, there are wastes in yarn and 
fabric forms, and they need recycling to be put again in 
production [15]. Production wastes fall into two categories: 
(a) Soft Waste & (b) Hard Waste [6]. Waste from carding, 
combing, drawing and spinning are called soft waste while 
wastes produced after spinning and twisting and in the 
process of weaving and knitting are called hard waste [10]. 
Reusable wastes such as sliver, lap bits, roving ends, and 
pneumafil waste are normally termed as soft waste [6].

Soft waste can further be classified as (i) Trashy waste - waste 
which requires cleaning before reprocessing, examples are 
blow room wastes, carding waste, card flat strips and filter 
waste; (ii) Clean waste - waste which requires no further 
cleaning, examples are comber waste, card, draw frame and 
combed sliver waste, filter waste from draw frames, speed 
frames, ring spinning frames and rotor spinning machines. 
Hard waste is the waste which requires opening on special 
machines; examples are twisted roving, yarns, and textile 
fabrics [11]. Yarn waste obtained from ring frame and 

Warp Waste
 

Weft Waste
 

·  Gara waste  
·  Sizing waste  
·  Knotting waste  
·  Gaiting/Tying-in 

waste  
·  Beam residue after 

sizing and weaving  
·  Warping waste  
·  Loom setting waste 
·  Waste related to 

auxiliary selvedge  

·  Auxiliary selvedge 
(also known as cut 
fringe) 

·  Waste due to faulty 
cones 

·  Loom setting waste 

Table 4: Wastages in apparel industries [2,7]

Pre-consumer apparel 
wastes  

Post-consumer apparel 
wastes  

Textile swatch waste  
Cut-and-sew textile waste  
End-of-roll textile waste  
Sampling yardage waste  
Damaged textile waste  
Clothing sample waste  
Unsold clothing waste  
Left over raw materials,  
Scraps from production  
Rejections  
Trial run quantity  
Waste from poor material 
handling  

Secondhand clothing waste  
Secondhand textile waste

 Old clothing

 
Torn/damaged  cloths  
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faults, or the wrong colors being produced for sale and 
consumption. In other words, pre-consumer waste consists 
of unsold and damaged products in the retail sector. Pre-
consumer waste is not completely valueless for the retailer 
because it can be sold to an outlet, jobber, or consolidator [4, 
22, 23]. 

winding department is not reusable, hence it is called as hard 
waste. The occurrence of hard waste must be controlled as it 
affects the productivity of the spinning mill [6].

In case of apparel industries, pre-consumer waste consists of 
products that are manufactured with design mistakes, fabric 

Figure 1: Classification of Solid Textile Wastes

Post Production Wastes
Post production waste is also referred as post-consumer 
waste. These are mostly household waste and dirty waste [4, 
10, 21, 22]. It is the waste generated and collected after the 
consumer has used and disposed of it. Secondhand clothing 
waste is clothing or fashion accessories that have been used 
and discarded by consumers. Secondhand textile waste is any 

textile waste (such as home furnishings or any non-clothing 
waste) that have been used and discarded by consumers [2]. 
Post-consumer textile waste mainly originates from 
household sources and consists of garments or textiles which 
the owner no longer needs as it was [19, 15, 20, 21].
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Industrial Wastes
These are generated from commercial and industrial textile 
applications including commercial waste from properties 
such as carpets and curtains, hospital refuse in addition to 
industrial applications such as filtration, conveyor belting, 
etc. Industrial textile waste is usually “dirty waste”. 
Collection and chemical contamination issues render this 
category as the least likely to be recovered. A substantial 
proportion of these end-of-life goods are consigned to 
landfill. However, there is research currently being 
undertaken by a number of industries, including the carpet 
industry, to utilise these resources [21, 23, 24].
 

5. Conclusion
The textile waste in today's world taking as an opportunity 
instead a normal waste is a need. The thorough knowledge of 
the waste is required to sort, analyse and use for developing 
new products which has been vastly covered in the paper. The 
exciting opportunity is that textiles are almost 100 percent 
recyclable and they have the potential to meet our needs 
several times over. By reusing textile waste, designers can 
divert textile waste away from landfill and prolong the 
lifecycle of the textile material. This means that we should 
creatively and environmentally strive to never discard or 
dump textiles away every again.
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