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Abstract: Many of the processes and products associated with modern lifestyles have negative eff ects on the 
environment. Among the signifi cant consequences are the rising costs of treating and disposing of excessive 
amounts of waste. Proper management of the large amounts of waste generated by the confection industry is 
of high importance to the good of society. Solving the problem of textile waste is of great importance for the 
garment production facilities in order to increase competitiveness, make additional profi ts and reduce disposal 
costs. In this paper were analyzed two confection companies, in order to determine the amount of textile waste 
that occurs in both companies, and also was made a research for utilization of the generated textile waste 
through its application as a raw material for the production of composite materials.
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TEKSTILNI OTPAD IZ KONFEKCIJSKE INDUSTRIJE I 
MOGUĆ NOSTI ZA NJEGOVU RECIKLAŽU

Apstrakt: Mnogi procesi i proizvodi povezani sa modernim načinom života imaju negativne efekte na životnu 
sredinu. Među značajnim posledicama su sve već i troškovi tretmana i odlaganja prekomernih količina otpada. 
Pravilno upravljanje velikim količinama otpada koje proizvodi konfekcijska industrija od velike je važnosti za do-
brobit društva. Rešavanje problema tekstilnog otpada od velike je važnosti za pogone za proizvodnju odevnih 
predmeta kako bi se poveć ala konkurentnost, ostvarila dodatna dobit i smanjili troškovi odlaganja. U ovom radu 
su analizirane dve konfekcijske kompanije, kako bi se utvrdila količina tekstilnog otpada koja se javlja u obe kom-
panije, a takođe je izvršeno istraživanje iskorišćenja nastalog tekstilnog otpada kroz njegovu primenu u vidu siro-
vine za proizvodnju kompozitnih materijala. 

Ključne reči: tekstilni otpad, reciklaža, upotreba, materijal.

1. INTRODUCTION

The environmental and social impacts of manu-
facturing are becoming very important engineering 
topics so that in the manufacturing industry, envi-
ronmental issues are the focus of attention. In this 
concern, the material life cycle is very important. This 
cycle consists of stages of extraction, synthesis/pro-
cessing, product design/production, application and 
fi nal disposal. Material, energy and environmental 

interactions/exchanges are important factors for the 
effi  cient functioning of the material cycle. The earth 
is a closed system in which its material and energy 
resources are limited to a certain extent. Therefore, a 
number of industries are incorporating new strategies 
into the design process, known as eco design or en-
vironmental design. The purpose of these strategies 
is: minimizing energy consumption, minimizing ma-
terial consumption, excluding hazardous substances 
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and recyclability. Environmental problems include 
pollution, adverse environmental impacts and waste 
disposal. Recycling used products and applying green 
design can improve some of these environmental 
problems. Many of the processes and products asso-
ciated with modern lifestyles have negative eff ects 
on the environment. Among the signifi cant conse-
quences are the rising costs of treating and disposing 
of excessive amounts of waste. Proper management 
of large amounts of waste generated by households, 
industry and economy is of great importance for the 
well-being of society.

In the past, poor waste management practices 
have led to the degradation of ecosystems, as well as 
the loss of valuable natural resources and potential 
health risks.

In 21th century, textile and fashion consumption 
in the world has increased dramatically as a result of 
various factors such as the growth in world population, 
overall improvement of living standards and the rapid 
rise of the fast-fashion. The total volume of textile and 
fashion production at the global level is estimated to be 
more than 80 million tons annually [1, 2, 3].   

The term “waste” is given a diff erent meaning de-
pending on whether it is understood in a narrower or 
broader sense of the word. As a rule, waste is a collec-
tive term that means substances that in households, 
industry and agriculture at a certain time and place 
have become unusable or “useless”. 

Textile waste is composed of natural and synthetic 
polymeric materials such as: cotton, polyester, nylon, 
polypropylene and others. The primary source of raw 
materials for the production of synthetic polymeric 
materials is oil. Oil is a non-renewable natural resource, 
and global oil reserves can last for at least several hun-
dred more years at the rate of current consumption. 
The production of cotton, which is a renewable natu-
ral source, requires energy and chemicals, which come 
from non-renewable resources. The imposed environ-
mental dangers from the over-accumulation of textile 
waste and from the reduction of natural resources, oil 
and all raw materials related to the further produc-
tion of textile materials, have prompted the need to 
investigate the possibility of re-use of textile waste. 
The quantities of textile waste that are increasing 
daily, the pressure and energy during the processes 
of its disposal or incineration, performed properly or 
not, impose the need to introduce sustainable ways of 
textile waste management. Sustainable ways of textile 
waste management will contribute to reduced waste 
generation - more effi  cient use of raw materials and 
reuse of production fl ows from production, reduction 

of disposal costs, which inevitably imposes the need 
to restructure clothing companies and raise environ-
mental awareness of waste generators [4, 5, 6, 7]. 

The problem of textile waste can be most eco-
nomically solved by introducing so-called waste-free 
or closed-loop technologies. The introduction of new 
technologies that do not form waste materials in pro-
duction processes, on the one hand protects the envi-
ronment, and on the other hand reduces the costs of 
waste handling or disposal, and also saves on primary 
raw materials and energy. For the effi  cient implemen-
tation of an integrated textile waste management sys-
tem that will be cost eff ective, usually the fi rst step is 
the modernization of the enterprise. Modernization 
is associated with technological and process changes 
accompanied by changes in equipment, operational 
settings, as well as research into the possibilities of 
reusing textile waste as a potential raw material. This 
provides a reduction in landfi ll costs on the one hand 
and increases the profi tability and competitiveness of 
the enterprise through the sale or use of the gener-
ated waste on the other hand. However, in this tran-
sitional period, when a satisfactory level of technical, 
technological and organizational solutions regarding 
waste has not yet been achieved, great involvement 
of all entities is needed, starting from the household, 
the company, the municipality and the state, in resolv-
ing issues related to waste materials [8, 9, 10].

In the frame of this paper will be analyzed the 
amount of textile waste that is created in clothing com-
panies and the possibilities for its recycling - as one of 
the procedures for waste management, with the pos-
sibility of valorization of this type of waste. Recycling 
used textiles, instead of disposing them as a waste, is 
a desirable approach for several reasons. First, the use 
of recycled textiles eliminates the need to extract raw 
materials from the ground, thus preserving natural re-
sources and eliminating any environmental impact as-
sociated with the extraction phase. Second, the energy 
needs for refi ning and recycling recycled textiles are 
usually lower than those for natural raw materials.

2. EXPERIMENTAL

The focus of effi  ciency in the clothing industry is 
to reduce raw material costs, which often reach up to 
75% of total production costs. In recent years we have 
witnessed a continuous increase in the price of tex-
tiles, so each percentage of more effi  cient use of ma-
terials directly aff ects the total production costs. The 
processes of constructive preparation and the pro-
cesses of planning, laying and cutting in the cutting 
department, determine the use of textile materials. 
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Additionally, in this research the following goals 
and objectives where set:

Determining the amount of solid textile 
waste generated in clothing companies.

Possibility to use textile waste as input raw 
material in another production process.

In order to determine the amount of textile waste 
that occurs in the process of cutting by work order, a 
research was done in two confection companies. Ad-
ditionally, research was conducted on the utilization of 
the generated textile waste through its application as 
a raw material for the production of composite materi-
als. This research was made in other company, which is 
specialized for composite materials production.

Table 1: Analyzed confection companies A and B

Textile company A Textile company B

Number of employers 220 350

Production orientation Shirts and pants Shirts

Cutting layout Manually CAD

Cutting equipment

3 cutting tables, 
2 machines with vertical percussive 

knife 
2 machines ribbon blade cutting

4 cutting tables
3 machines with vertical straight 

knife 

Production capacity 240-250 confection units daily 1300-1500 confection units daily

The two analyzed confection companies (A and 
B), whose main activity is the production of clothes, 
diff er in terms of organization, number of employees, 
production capacity, sophistication of the technology 
used in the technological process of cutting (Table 1). 

These two companies were selected in terms of 
capacity and technology of clothing production in or-
der to determine the possible factors that aff ect the 
generation of textile waste. In both companies, the 
function of processing the work order was analyzed 
and the real percentage of textile waste that occurs in 
the tailoring process was defi ned.

The procedure for obtaining composite material 
based on textile waste in the company for composite 
production was as follows:

The textile waste generated from the confec-
tion companies (from cotton fabric), was with 
diff erent irregular shapes and dimensions, as 
well as diff erent impurities. In order to use 
the waste as an eff ective reinforcing material, 
fi rstly was cleaned of various impurities, and 
then chopped into more regular shapes.

As polymer matrix for the composites pro-
duction was used the matrix that was in that 
moment in stock in the company.

Appropriate quantities of textile waste and 
polymer matrix were measured - accepting 
the recommendation of the company, and as 
a result of their experience in the composite 
production.

The quantities of textile waste and polymer 
matrix were mixed in a universal composite 
mass mixing machine used by the company 
for such purposes. Care was taken to ensure 
that the textile waste was well soaked with the 
polymer matrix, that there was no presence of 
dirt from other substances and other impuri-
ties. The process was controlled visually.

Composite tiles were produced from the 
obtained composite mass by compression 
pressing in a laboratory.

The quality of the produced composites was 
determined only visually because that was 
not the aim of this paper.

The idea for   this research was to make initial research 
on the possibilities of using textile waste in the pro-
duction of composites, which is of potential interest 
for composite producers and clothing production fa-
cilities in order to increase competitiveness and make 
additional profi ts.

3. RESULTS AND DISCUSSION

From the performed analyzes in the both com-
panies, the solid textile waste that was created in the 
process of cutting was determined. It is noted that the 
two companies have diff erent cutting system, namely, 
the company A performs the manual production of 
the cutting layouts and manual measurement of their 
length and width, while the company B does it by com-
puter with the help of US systems for cutting. As a re-
sult, there are diff erences in the cutting process in the 
two companies, and this generates diff erent amount of 
textile waste. The approach for making the same cloth-
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ing product in both forms was diff erent and the waste 
generated during its production was diff erent.

The examined article of women’s shirt is made 
of textile material which is made of 90% cotton and 
10% elastane. The material is monochromatic and the 
measured areal weight is 184 g/m2. For cutting of 150 
confection units, 3 coils were delivered or total 218 m 
of textile material (Table 3). 

The cutting layouts are made directly on the tex-
tile material, so the operator repeats this procedure 
for each (cut) layer. The basic data (length and width of 
the cutting layout) presented in Table 4 are obtained 
by their manual measurement.

Material costs are a major component of produc-
tion costs with 50 - 70% in the total production costs 
for clothes. Table 5 shows the values for the planned 
length of textile material for cutting the textile article, 
according to the cutting plan given in Table 4.

3.1 Losses of textile material due to 
intermediate loss and quantities of 
textile waste generated from cuttings

The degree of utilization is not known for the ex-
amined work order, due to the manual production of 
the cutting layouts. Therefore, the textile waste gener-
ated during the cutting process of each of the cutting 

Table 2: Work order structure for confection article women’s shirt

Size 38 40 42 Total

Quantity 80 70 60 150

Table 3: Delivered quantity of textile material

Number of textile coil Width of textile coil (m) Length of textile coil (m)

1 1,46 68

2 1,46 70

3 1,46 80

Total: 218

Table 4: Plan for cutting a women’s shirt from a work order

Cutting 

layout

Represented

sizes

Number of layers in 

cut lay

Number of 

confection units 

in cut lay

Width of 

cutting layout

Length of 

cutting layout 

1 40х1; 42х1 7 15 1,44 2,96

2 40х1; 38х1 10 20 1,44 2,95

3 38х1: 38х1 32 65 1,44 2,94

4 38х1;42х1 12 25 1,44 2,94

5 40х1; 40х1 12 25 1,44 2,64

Total 73 150

Table 5: Planed material length for cutting the confection article-women’s shirt

Cutting 

layout

Number of layers 

in the cut lay

Length of cutting 

layout (m)

Leftovers at the ends 

for cutting (m)

Planned length of 

the material (m)

1 7 2,96 0,03 20,93

2 10 2,95 0,03 29,80

3 32 2,94 0,03 95,04

4 12 2,94 0,03 35,64

5 12 2,64 0,03 35,64

Total 73 217,05
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layers is manually measured. The measured quantities 
of textile waste generated during the cutting process 
of a women’s shirt are presented in Table 6.

Signifi cant material/fabric losses occur because 
the length of the material in the textile coil does not 
always correspond to the integer lengths of the seam. 
Therefore, it is of great importance to plan the utiliza-
tion of the length of the textile coils in relation to the 
length of the diff erent cut layers. Research conducted 
in the clothing company has shown that the planning 
of textile coils for cutting was not applied here.

Table 7 shows that the total losses due to defects 
and leftovers at the ends of the textile coils are 5.1 m. 
In the cutting process of the work order a total of 212.9 
m of fabric was used. The total amount of textile waste 
generated during tailoring of a work order is the sum 

of the losses of textile material that occur due to the 
intermediate loss and the losses due to defects and 
residues at the ends of the textile coils.

Based on the results of the shown researches, 
in the confection company B the amount of created 
waste was about 7%. Compared to the results of the 
research in the clothing company A, the quantities of 
generated textile waste were signifi cantly reduced. 
This is primarily due to her many years of experience 
in the production of shirts and the application of CAD 
system for effi  cient interactive planning of cutting lay-
outs. In this company the planning of the order of the 
textile coils for laying was not used, which aff ects the 
waste from coil leftover to range from 1.4 - 1.7%.

Table 6: Quantities of created textile waste from cut lays in the cutting process

Cut Lay
Represented

sizes
Number of layers in cut lay

Measured textile waste 

(kg)

1 40х1; 42х1 7 2

2 40х1; 38х1 10 3

3 38х1: 38х1 32 9

4 38х1;42х1 12 3,5

5 40х1; 40х1 12 3,5

Total: 73 21

Table 7: Report for textile coils realization without planning

Length of textile coil (m) Consumed material/fabric in the cut 

lay (m)

Coil leftover (m)

68 66,8 1,2

70 69,2 0,8

80 76,9 3,1

Total:                       218 212,9 5,1

From Table 8 it is visible that when cutting an article of women’s shirt, 12% of the total amount of used 
textile is converted into textile waste.

Table 8: The total amount of textile waste by cutting the article of women’s shirt (company A)

Work order

Women’s shirt

Total used 
fabric

Amount of textile 
waste in cut lay

Amount of textile waste 
from coil leftover

Total amount of textile 
waste

58,56 kg 5,64 kg 1,37 kg 7,01 kg

9,6 % 2,3% 12 %

Table 9: Total amount of textile waste caused in the cutting process of women’s shirt (company B)

Work order

Women’s shirt

Total used fabric Total amount of textile waste

58,56 kg 3,87 kg

6,6 %
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3.2 Examination of the possibility 
for textile waste application in the 
production of composite materials

Composites were produced by compression 
molding of the composite mixture based on textile 
waste as a reinforcement and epoxy resin as polymer 
matrix. The conditions for the compression molding 
and obtaining of the composite plates were made 
based on the experience of the company.

As a result, were obtained composite plates that 
visually had fi nal dimensions, mass and volume. The 
obtained positive results are an introduction to further 
more extensive and comprehensive researches on the 
use of textile waste in this type of applications. Also, 
it is necessary to make analyzes of those composite 
plates that would be compared with some conven-
tional composites, and their comparison will classify 
them into composite materials that will be competi-
tively priced and applicable for given purposes.

Considering the fact that large quantities of textile 
waste are generated within the garment industry, this 
research is very important, because it provides positive 
initial assumptions about the possibility of using textile 
waste as a potential raw material. In addition, the use 
of textile waste in the production of industrial products 
will reduce the costs of textile waste disposal and at the 
same time will contribute to increasing the profi tability 
and competitiveness of clothing companies.

4. CONCLUSION

From the obtained results can be concluded that:

 Diff erent quantities of textile waste are produced 
in the analysed confection companies. In gener-
al, a larger amount of textile waste is generated 
in the clothing company A. One of the main rea-
sons for the variation in the percentage of waste 
in companies that produce similar items is the 
diff erence in the level of technological equip-
ment. The confection company A, as a result of 
ineff ective planning and lack of CAD system, the 
quantities of textile waste range from about 12%. 
In contrast to this at the clothing company B, as 
a result of many years of experience in the pro-
duction of a standard product and the effi  cient 
interactive planning of the cutting layouts with 
the application of CAD system, the quantities of 
textile waste range from about 7%.

 In both companies, planning of the textile coils 
for cutting was not applied, which contributes to 
the increase of the percentage of waste, as a re-
sult of defects and coil leftovers.

 Solving the problem of textile waste is of great 
importance for the garment production facilities 
in order to increase competitiveness, achieve ad-
ditional profi ts and reduce disposal costs. Within 
this paper, was tried for re-use of the generated 
textile waste.

With method of compression moulding are pro-
duced composite materials from polymer matrix 
and textile waste as a  reinforcement.

 Composite materials that visually had good qual-
ity, indicated the possibility of successful use of 
textile waste in the production of composites, 
and at the same time provide a good basis for 
further researches in this area.

REFERENCES

[1] [1]  Lu, J. J., Hamouda, H. (2014). Current Status of 
Fiber Waste Recycling and its Future. Advanced 
Materials Research. 878, 122-31.

[2] Weber, S., Lynes, J., Young, S. B. (2017). Fashion interest 
as a driver for consumer textile waste management: 
reuse, recycle or disposal. International Journal of 
Consumer Studies, 41(2), 207-215.

[3] Young, C., Jirousek, C., Ashdown, S.  (2004). 
Undersigned:  A study in sustainable design of 
apparel using post-consumer recycled clothing. 
Clothing and Textiles Research Journal, 22(1-2), 61-68.

[4] Reno, J., (2018). What is Waste? Worldwide Waste. 
Journal of Interdisciplinary Studies, 1(1).

[5] Reno, J. (2014). Towards a New Theory of Waste: from 
‘Matter out of Place’ to Signs of Life. Theory, Culture & 
Society, 31(6), 3–27.

[6] Ebikapade, A, Baird J. (2016). The Concept of Waste 
and Waste Management. Journal of Management 
and Sustainability, 6(4), 88.

[7] Pongráczre, E. (2002). Defi ning the concepts of 
waste and waste management evolving the theory 
of waste management. Department of process and 
environmental engineering, University of Oulu.

[8] Ütebay, B., Çelik, P., Çay, A. (2020). Textile Wastes: 
Status and Perspectives, Waste in Textile and Leather 
Sectors, Ayşegül Körlü, IntechOpen.

[9] Tojo, N., Kogg, B., Kiørboe, N., Kjær, B., Aalto, K. 
(2012). Prevention of Textile Waste Material fl ows of 
textiles in three Nordic countries and suggestions on 
policy instruments. Nordic Council of Ministers.

[10] Sandin, G., Peters, G.M. (2018). Environmental 
impact of textile reuse and recycling – A review. 
Journal of cleaner production, 184, 353-365.
_________________
Rad primljen: 02.11.2020.
Rad prihvaćen: 18.11.2020.


