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Textile waste in North Macedonia participates with 4.7% in the total composition 
of the municipal solid waste which is completely landfilled. The purpose of this 
paper is investigation of the textile waste quantity and quality as a pre-condition 
for its further management. The results obtained show domination of the apparel 
cutting waste, the total amount has an average value of 2792.7 tons per year. The 
further analysis shows that cotton waste is the most represented with 46.4%, then 
waste from artificial and synthetic fibres with 41.4%. During the research period 
(2015-2020), 1.42 kg/capita (on average) of pure pre-consumer textile waste with 
retained physical and mechanical properties is generated annually.
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Introduction 

The apparel manufacturing industry in North Macedo-
nia has seen a continuous decline in recent years, as has 
the quantity of the textile waste streams generated from 
the production processes. Despite the reduced produc-
tion, the percentage of the generated waste is still high, as 
a result of frequent changes in the fashion world. Waste is 
defined as a problem for many reasons, namely: negative 
impact on the environment, creation of landfills and costs 
of their management. 

Textile waste is classified into three groups:
1. Textile waste generated before use (pre-consumer) 

- it represents the production waste generated during the 
processing of fibres while forming yarns, fabrics, knitted 
and non-woven textile products, including residues from 
cutting materials (pattern waste, damaged fabrics and 
end-of-rolls wastes);

2. Textile waste generated after use (post-consumer) – 
it represents all types of clothing or textiles for households 
that no longer have use value for consumers and which 
are thrown away, regardless of whether it is spilled, dam-
aged, superficially or simply outside. fashion trends;

3. Industrial textile waste - the waste generated in the 
production of textile for commercial or industrial purposes, 
including textile waste from the manufacturing of carpets 
and curtains and hospital waste.

Textile waste also has its ecological and economic 
component. All stages of reconstruction of textile waste 
used for the production of new products or energy, enable 
the preservation of non-renewable natural resources [1]. 
In the Republic of North Macedonia there is still no legal 
possibility for manufacturers sell the waste they generate 

at a lower price than the prices used for customs clear-
ance in the regular procedure. As a result, the generated 
waste is disposed of in landfills. According to the latest 
data, textile waste in North Macedonia participates with 
4.7% in the total composition of the municipal solid waste, 
which is completely, 99.4%, disposed of in landfills [2]. 
In most companies, 94.19%, apparel waste is collected 
with municipal solid waste by governmental waste ser-
vice companies and disposed of in landfills [3]. The total 
annual corporate costs of landfills range up to 1.5 million 
euros [4]. But despite this fact, waste management has 
had low costs compared to the company’s overall budget. 
For 44.3% of companies, waste disposal costs have been 
less than 1% of the budget, and for 34.18% they were 
between 1 - 2% of the budget. Merely 5.06 % have had 
disposal costs over 5%of above 5% [5]. In 2008, Fletcher 
set out the most popular global principle for textile waste 
management known as the three “Rs”: reduce, reuse and 
recycle. This is in line with the current objectives of Eu-
ropean Union’s waste policy, whose main objective is to 
prevent waste, to promote reuse, recycling and recovery 
in order to reduce the negative environmental impacts. As 
a result, EU attitudes towards landfilling are becoming in-
creasingly stringent. The European Parliament resolution on 
the Thematic strategy on the recycling of waste (2006/2175 
(INI)) calls for the quantities of waste for disposal to be re-
duced to a minimum. Because textiles are almost 100% recy-
clable, nothing in the apparel manufacturing industry should 
end up in waste. For successful recycling, textile waste must 
be sorted by colour and raw material composition. This is 
important for textile companies that have a manufacturing 
process from fibres to a ready-made product. 
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Table 1. Export of apparel from North Macedonia in the period 
from 2015 to 2020

But in addition to sorting, the important factors for a 
successful recycling process are also the quantity and 
quality of the generated textile waste. There are only a 
few studies on this topic in the Republic of Northern Mac-
edonia. The latest analysis [6] presents the results for 
the generated textile waste until 2014. The aim of the re-
search is to perform an analysis of the generated textile 
waste of Macedonian companies in the period from 2015 
to 2020, based on statistical data analysis.

Analysis of the quantity and quality of generated pre-
consumer textile waste in the period from 2015 to 2020 

The generation of pre-consumer textile waste primarily 
depends on the volume of clothing production. The latest 
analysis shows that in 2017, 871 companies engaged in 
the production of clothing were registered in North Mac-
edonia, with more than 30,000 employees. [7]. The textile 
industry participates in the total gross domestic product 
with about 13%, and in the total export with 27%. [8]. Al-
most 100% of companies are export-oriented, while just 
over 90% work on the CMT (cut, make and trim) system. 

Data from the Central Bureau of Statistics were used 
to estimate the amount of pre-consumer textile waste gen-
erated, as well as to characterize it according to the raw 
material composition [9]. Based on the data from these 
documents, a tabular presentation of the export of textile 
products according to the raw material composition was 
prepared (Table 1).

On average, about 15,833 tons of clothes were export-
ed annually from North Macedonia (Table 1). The most 
common was cotton clothing with 46.4%, followed by 
clothing made of artificial and synthetic fibers with 41.5%. 
Silk clothing had the smallest share in total exports with 
0.10%, while clothing made of wool and fine animal hair 
participates with 2.8%. The average value of exported 
clothes was over 400 million euros. Clothing made of 
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artificial or synthetic fibers had the highest export value 
(Table 2).

Table 2. Value of exported apparel from North Macedonia (in 
million euros)

The highest export volume index was registered in 
2015. As a result of the Covid-19 pandemic, exports 
in 2020 decreased by 37.7% compared to 2015, or by 
17.7% or 26.8% compared to the previous two years, 
2019 and 2018, respectively. But despite that, the per-
centage of waste that was generated during the cutting 
process ranged from 10 to 20%. According to the data 
from Table 1, the waste generated by the cutting process 
had an average quantity of 16,756.4 tons. Annual analy-
ses are shown in Figure 1.

Figure 1. Quantity of pre-consumer textile waste in the period 
from 2015 to 2020

In the period from 2015 to 2020, out of the total av-
erage quantity of generated pre-consumer textile waste, 
which was 16,756.4 tons, 7,788.1 tons was cotton waste, 
6,940.5 tons was waste from artificial and synthetic fi-
bres, 1,548.3 tons was waste from other textile fibres, 
471.3 tons was waste from wool or fine animal hair, and 
17 tons was waste from silk fibres.

Figure 2. Quality of the generated pre-consumer textile waste 
in the period from 2015 to 2020

During the research period, the presence of cotton 
waste was significantly reduced. Thus, in 2020, cotton 
waste participated with 44.9% in total waste or 6.26% 
less than in 2015, when the percentage of cotton waste 
in total textile waste was 47.9%. In 2017, there was a de-
crease in the presence of cotton waste in the total textile 
waste of 4.02% compared to 2016, when this percent-
age decrease was 1.25% compared to 2015. In 2019, 
the presence of cotton waste increased by 3.81% com-
pared to 2017. In 2020, the presence of cotton waste 
decreased by 4.87% compared to 2019. (Figure 3).

Figure 3. Quantity of cotton pre-consumer textile waste in the 
period from 2015 to 2020

Unlike cotton waste, the presence of waste from arti-
ficial and synthetic fibres in the total textile waste has in-
creased significantly from 39% in 2015 to 42.4% in 2020, 
an average increase of 8%. The highest increase was 
registered in 2017 with 9.5% compared to 2015. The 
next two years, 2018 and 2019, there was a decrease 
by 0.7% and 2.34%, respectively. In 2020, there was a 
small increase of presence in total amount of waste of 
1.14%, compared to 2019 (Figure 4).

Figure 4. Quantity of pre-consumer textile waste from artificial 
and synthetic fibres in the period from 2015 to 2020

In 2020, the amount of waste from fine animal hair 
in total the waste decreased by 20.7% compared to 
2015, the waste from silk fibres by 90%, while the waste 
from other textile fibres decreased by 10.44% in 2015 to 
8.14% in 2019. In 2020, the presence of the waste from 
other textile fibres in total amount of waste was 10.36% 
(Figure 5).
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Figure 5. Quantity of pre-consumer textile waste from wool or 
animal hair, silk and other textile fibres in the period from 2015 
to 2020

The analysis shows that, on average, 2,794.2 tons 
of pure pre-consumer textile waste with retained physi-
cal and mechanical properties was generated annually 
(1.42 kg per capita).

In economically developed countries in Europe, most 
of the textile waste is post-consumer waste, while the 
amount of pre-consumer waste is marginal, because the 
majority of the garment production is based in non-Euro-
pean countries. Therefore, the greatest attention is paid 
to the collection and sorting of post-consumer waste. 
The main method for the elimination of textile waste in 
Europe incineration, because the European Parliament 
by a resolution prohibits the disposal of recyclable waste 
[10]. Landfills are officially closed in France, and the 
same trend exists in Germany [11]. In developing coun-
tries, for example, in Turkey, 62% of textile waste was 
sold to recycling companies, while only 16% ended in 
landfills [12]. In Lithuania only 12.1% of the total amount 
of textile waste was recycled. 14.4% of textile waste was 
sold to textile waste collection companies, 24.7% to re-
cycling companies and 0.8% to individuals. 47.6% of the 
textile waste was disposed of in landfills [13]. 

Conclusion 

A significant amount of the pre-consumer textile 
waste has been generated in the last six years. How-
ever, as a result of the Covid-19 pandemic, the amount 
of waste generated in 2020 decreased compared to pre-
vious years. The study showed that in total amount of 
textile waste, waste from artificial and synthetic fibres is 
most often present. Such a high prevalencecauses en-
vironmental problems. Because of this, it is inevitable to 
think about waste recycling. However, the analysis of the 
quantities of textile waste is a necessary precondition for 
a successful recycling process. There is still no detailed 
analysis of the quantities and flow management of textile 
waste in North Macedonia. This should be the subject 
of further research towards the development of waste 

management policy.
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Tekstilni otpad u Severnoj Makedoniji učestvuje sa 4,7% u ukupnom sastavu ko-
munalnog čvrstog otpada koji se u potpunosti odlaže na deponije. Cilj ovog rada je 
istraživanje količine i kvaliteta tekstilnog otpada kao preduslovа za njegovo dalje up-
ravljanje. Dobijeni rezultati pokazuju dominaciju krojnog otpada, čija ukupna količina 
ima prosečnu vrednost od 2792,7 tona godišnje. Dalja analiza pokazuje da je otpad 
od pamuka najzastupljeniji sa 46,4%, sledi otpad od veštačkih i sintetičkih vlakana 
sa 41,4%. Za istraživački period (2015-2020 godine), na godišnjem nivou stvara se 
(u proseku) 1,42 kg pre-potrošačkog tekstilnog otpada po stanovniku, koji je čist i sa 
zadržanim fizičkim i mehaničkim svojstvima.
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