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PREFACE

The 7 th International conference "Contemporary Trends and Innovations in the
Textile Industry” CT &ITI 2024, is co-organized by:

Union of Engineers and Textile Technicians of Serbia,

- Union of Engineers and Technicians of Serbia,

- Faculty of Technology and Metallurgy in Belgrade, University of Belgrade, Serbia,
- Faculty of Technology, “Goce Delchev™ University, Shtip, North Macedonia,

- Faculty of Mechaical Engineering, Polytechnic University of Tirana, Albania,

- Society for Robotics of Bosnia and Herzegovina and

- Balkan Society of Textile Engineering-BASTE of Greece.

The Ministry of Science, Technological Development and Innovation of the Republic
of Serbia recognized the importance of this Conference, and thus, supported it.

The aim of this Conference is to consider current technical, technological, economic,
ecological, R&D, legal and other issues related to the textile industry, then the application of
contemporary achievements and the introduction of technical and technological innovations
in the production process of fiber, textile, clothing and technical textile by applying scientific
solutions 1n order to improve the business and increase the competitive advantages of the
textile industry on the domestic and global market.

Leading scientists and experts from the Balkans and other countries, working at
faculties, textile colleges and institutes, but also individuals who professionally deal with the
issues at hand are taking part in this Conference.

The Conference program mvolves papers dedicated to the scientific and practical
aspects of the following topics: Textile and Textile Technology, Textile Design,
Management and Marketing in the Textile Industry and Ecology and Sustainable
Development in the Textile Industry. The Conference program includes 66 papers, and a
total of 158 participants from 17 countries: Albania, Australia, Bosnia and Herzegovina,
Bulgaria, Croatia, Germany, Greece, India, North of Macedonia, Montenegro, Portugal
Romania, Serbia, Slovenia, Spain, Turkey and Ukraine.

Therefore, this Conference 1s an opportunity for establishing scientific, educational
and economic cooperation of our country with other countries. Certain number of papers by
domestic authors present the project results dealing with fundamental research and
technological development, financed by the Ministry of Ministry of Science, Technological
Development and Innovation of the Republic of Serbia.

I would like to thank all those who have made it possible to organize the conference
Contemporary Trends and Innovations in the Textile Industry and make it a success. First, T
would like to thank the Scientific and Organizing Committee for working hard, spending
countless hours and finding the best solutions for numerous organizational aspects of our
Conference. | also thank all the other institutions that supported the Conference in various
ways, because without their support, the Conference could not have been organized. Last but
not least, I would like to thank plenary lecturers, all authors and co-authors and guests for
their participation in the Conference.

On behalf of the Organizing Committee
Prof. dr Snefana Urogevié, president
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ABSTRACT: The topicality of the topic of this research work lies in the growing interest
in environmental protection in the context of the textile industry. The textile industry has
become one of the key actors in the discussions on environmental protection, given its
complexity and significant impact on the ecological balance. This paper investigates the
specific challenges and problems that the textile industry presents to the environment,
analyzes various aspects of its impact, and presents possible strategies and solutions to
reduce negative effects. Through a detailed analysis of current events, trends, and needs
in society, the research focuses on identifying key points for intervention and improving
the sustainability of the textile industry. This paper aims to contribute to the understanding
of the complex problems arising from the impact of the textile industry on the environment,
as well as to offer practical guidelines for addressing these challenges at the current time.
The results of this research can serve as a basis for further discussions and decision-
making to preserve the environment and promote the sustainability of the textile industry.

Keywords: textile industry, environment, sustainability, environmental impact,
environmental awareness, challenges, strategies.

UTICAJ TEKSTILNE INDUSTRIJE NA ZIVOTNU SREDINU

APSTRAKT: Aktuelnost teme ovog istrazivackog rada lezi u sve vecem interesu za
ocuvanje zZivotne sredine u kontekstu tekstilne industrije. Tekstilna industrija je postala
jedan od  Kljucnih aktera u raspravama o zastiti Zivotne sredine, s obzirom na njenu
kompleksnost i znacajan uticaj na ekoloski bilans. Ovaj rad istrazuje konkretne izazove i
probleme koje tekstilna industrija predstavilja za Zivotnu sredinu, analizira razlicite
aspekte njenog uticaja i predstavlja moguce strategije i reSenja za smanjenje negativnih
efekata. Kroz detaljnu analizu aktuelnih dogadaja, trendova i potreba u drustvu,
istrazivanje se fokusira na identifikaciju kljucnih tacaka za intervenisanje i unapredenje
odrzivosti tekstilne industrije. Cilj ovog rada je da pruzi doprinos razumevanju slozenih
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problema koji proisticu iz delovanja tekstilne industrije na zivotnu sredinu, kao i da ponudi
prakticne smernice za adresiranje tih izazova u trenutnom vremenskom periodu. Rezultati
ovog istrazivanja mogu posluziti kao osnova za dalje diskusije i donoSenje odluka u cilju
ocuvanja zivotne sredine i promocije odrzivosti tekstilne industrije.

Kljuéne reli: tekstilna industrija, Zivotna sredina, odrzivost, ekoloski uticaj,
ekolosSka svest, izazovi, strategije.

1. INTRODUCTION

The textile industry ranks among the activities that have an extremely large negative impact
on the environment. The products of the textile industry are among the products that make
significant negative contributions to the environment at all stages of their life cycle. The
factors that most influence the unsustainability of textiles and clothing include the use of
chemicals that harm the environment during the production of these products, high
consumption of water and energy, long transport distances, the generation of large amounts
of solid waste and the use of non-biodegradable packaging.

The specificity of the textile industry and the products that are created in it is reflected in
the existence of significant sources of negative impact on the environment in all stages of
their production and use, starting from the production of raw materials, until the end of the
use of these products. It is this specificity that imposes the need to use an approach based
on the evaluation of the entire life cycle when assessing the impact of the textile industry
on the environment. The Life cycle assessment is a scientifically based and systematic
approach that analyzes the environmental impacts that occur during the entire life cycle of
textile products.

2. NEGATIVE EFFECTS OF FAST FASHION ON THE ENVIRONMENT

The negative impacts of the textile industry on the environment have, during the past two
decades, increased to an extremely large extent due to the development of fast fashion.[1]
Fast fashion is based on the constant creation of new styles and clothing based on them,
which is sold at very low prices. It is based on cheap products, usually of low quality, which
are intended for use during one or at most two seasons, after which they are thrown away.
Fast fashion products are based on trends, which is why their use usually stops after they
stop being trendy, not because of their damage or loss of functionality. The development
of fast fashion has led to an enormous increase in the amount of clothing being thrown
away, even though it is still completely usable.[2] In this way, large amounts of waste are
created, which, in most cases, are difficult to recycle, which is why they are disposed of in
landfills.

Fast fashion is a consequence of the desire of companies that produce clothes, shoes, and
accessories to maximize the market on which they can sell their products. It is one of the
most drastic examples of ignoring care for the environment and socially responsible
business for the sake of making a profit. Numerous researches that have had the impact of
the textile industry on the environment as a subject point to the conclusion that fast fashion
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and the concept on which it is based are the generators of most of the damage that the
textile industry causes to the environment.[3] Awareness of the negative effects of fast
fashion on the environment has resulted in increasingly intensive activities aimed at
extending the life of clothes and shoes, to reduce the amount of textile waste generated and
the negative effects on the environment that occur during the first few washes.

3. OVERUSE OF NATURAL RESOURCES

The textile industry is based on the use of extremely large amounts of resources that are
required to produce products. The largest number of textile products still contain significant
proportions of cotton, the use of which in the production of fashion products is associated
with extremely high use of various resources, many of which are non-renewable. The
production of textile products requires large amounts of water and land to grow cotton or
produce other fibers from which they are made. As much as 2,700 liters of fresh water are
needed to produce one short-sleeved cotton T-shirt.[4] This amount of water is sufficient
to meet the drinking water needs of an average person for a period of 2.5 years.

During 2020, the textile sector was the third largest source of land use and water
degradation. In 2020, an average of 9,000 liters of water, 400 square meters of land, and
391 kilograms of raw materials were used to produce clothes and shoes for every citizen
of the European Union.[4] The production of the amount of clothing and footwear that the
average citizen of the European Union needs annually leads to the creation of about 270
kilograms of carbon dioxide, which is equivalent to the emissions that passenger cars with
Euro 6 emission standards generate when traveling 2,500 kilometers.

The textile industry is one of the segments of modern society whose impact on the use of
resources is often ignored or poorly understood. A factor that additionally affects the
negative effects that arise as a result of the production of textile products is reflected in the
fact that this industry is characterized by a high level of use of non-renewable resources.
Excessive use of resources is largely a consequence of insufficient attention to business
sustainability in the textile industry.[1] This industry is characterized by emphasizing the
lowest possible production costs and motivating consumers to constantly buy new clothes,
which are in line with current trends that last very short. The characteristics of the textile
industry and the sources of competition in the textile products market greatly influence
companies to ignore the efficiency of using natural resources and the negative effects on
the environment that arise as a consequence of their operations.

4. THE MOST SIGNIFICANT NEGATIVE IMPACTS OF THE TEXTILE
INDUSTRY ON THE ENVIRONMENT

The textile industry creates a large number of different negative impacts on the
environment. Some of these impacts are very large and can significantly affect the
occurrence of pollution and irreparable damage to the environment. The most significant
negative impacts on the environment, that arise as a result of the activities carried out in
the textile industry, can be singled out:
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water pollution,

air pollution and gas emissions that lead to the creation of the greenhouse effect,
soil pollution and occupation of arable land, and

generation of large amounts of waste.

4.1. Water pollution

The production of textiles is classified among the activities that have an extremely large
negative impact on the environment through water pollution that occurs in the various
stages of the production of textile and fashion products. It is estimated that textile
production is responsible for about 20% of the total global clean water pollution.[4] These
pollutions mostly occur as a result of the processing, and dyeing of textile materials and
the use of textile products. During one wash of textile products made of polyester fibers in
a washing machine, around 700,000 microplastic fibers are produced. Most of these fibers
end up in water, with a significant part of these harmful materials also reaching various
segments of the food production process.

It is estimated that in 2017, the textile industry generated about 20.6 million tons of various
types of hazardous waste that were released into the water.[5] Most of this pollution occurs
during the release of dyes during the dyeing and final processing of clothing. An additional
negative impact of the production of textile products on water is reflected in the
consumption of large amounts of water, which is used during the removal of excess
pigments and chemicals so that only the amount that was fixed on the products remains on
them. The dyeing of fibers, materials, and products is one of the most important elements
that influence the occurrence of pollution and negative environmental impacts [6].

The textile industry uses a large number of processes that involve the dyeing of fibers,
materials, or products. In addition, treatments that require large amounts of water and
whose aim is to improve the quality, appearance, or functionality of the product are often
used. Dyes used in the textile industry are mostly made of synthetic materials.[7] The wide
application of synthetic dyes is due to their ability to stay on clothes much longer than dyes
made from natural materials. After the processing process, the textile materials must be
rinsed and washed, in order to remove the unused dye that is excess. During this process,
large amounts of water are used, which after its completion contain significant amounts of
paint residues. A factor that has an additional negative impact on the environment is the
fact that the dyes used in the textile industry are made of chemical components that can be
very harmful to people and the environment. Another factor that negatively affects the
environment is the fact that the dissolution period of the materials from which the paints
are made is very long [6].

The development of fast fashion has greatly increased the negative effects on water that
arise as a result of the use of fashion products. Most of the harmful microparticles are
released from textile products after the first few washes. The short lifespan of fast fashion
products results in frequent purchases of new fashion products and their first washes. The
concept on which fast fashion is based promotes a large number of first washes and
consumer behaviors that are very harmful to the environment. The washing of synthetic
products results in the collection of more than half a million tons of microplastics on the
ocean floor each year.
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Microfibers that arise as a result of the use of synthetic materials during the production of
clothing lead to water pollution, which is not given enough attention.[8] The results of
numerous researches point to the conclusion that the synthetic microfibers used in the
production of textiles are too small to be filtered, which is why they create pollution that
ends up in water and has significant negative impacts on animals and the environment.[9]
Water pollution that occurs as a result of the work of the textile industry is an ecological
problem that is not given enough attention. This pollution is particularly dangerous in the
vicinity of factories where various activities related to the production of textile products
are carried out.

4.2. Air pollution and gas emissions that lead to the creation of the greenhouse effect
Air pollution resulting from activities carried out in the textile industry can manifest itself
in several different ways. The textile industry has a significant share in the total global air
pollution, which is largely a consequence of the processes that take place during the
production of fibers, materials, and finished products. Most often, air pollution in the textile
industry is generated in the form of emissions of carbon dioxide, carbon monoxide, sulfur
dioxide, and nitrogen gases [10].

The textile industry is among the industries that have a significant participation in the
generation of carbon dioxide and other gases that lead to the creation of the greenhouse
effect. The negative impact of the textile industry on the creation of the greenhouse effect
is best illustrated by the fact that in 2020 it contributed 10% to the total global carbon
dioxide emissions. Aviation and maritime transport together contribute less to global
carbon dioxide emissions than the textile industry [4]. Textile products consumed in the
European Union resulted in the emission of gases that led to the creation of the greenhouse
effect in the amount of 121 million tons, which is only one-third less than the total amount
of these gases emitted by passenger cars in the European Union.

The largest part of emissions of harmful gases in the textile industry occurs during the
production process of fashion products. Numerous stages in the production of textile
products require high temperatures, which results in the consumption of large amounts of
energy and the emissions of harmful gases associated with it.[11]. The negative impacts of
the textile industry in the form of air pollution and emissions of harmful gases that lead to
the creation of the greenhouse effect are additionally increased due to the characteristics of
the production processes that take place in it. These processes most often lead to the
creation of a combination of several harmful gases, the negative effect of which is greater
than the sum of the individual negative effects of each of these gases.

The textile industry is classified as one of the activities in which human labor has a large
share in the total costs. Fast fashion and the emphasis on low production costs have placed
the imperative of minimizing all segments of production costs before companies engage in
the production of fashion products [3]. Most fast fashion products are produced in countries
with low labor costs (most often in Southeast Asia), which are located a long distance from
the largest markets. The large distances over which raw materials and fashion products are
transported due to savings in human labor costs increase the negative impact of the textile
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industry on the environment, primarily through the emission of carbon dioxide that occurs
during transportation.

4.3. Soil pollution and occupation of arable land

Every year, textile factories globally generate about 280,000 tons of industrial wastewater,
which has significant negative effects on the soil [12]. There are a large number of factors
associated with the textile industry that lead to soil pollution, the most significant of which
are the synthetic dyes used, heavy metals, and organic compounds. The greatest negative
effects of the textile industry through soil pollution are realized due to the use of synthetic
dyes, the release of which after the production process results in the contamination of the
soil near the factories and along the waterways through which these dyes pass [13]. Some
of these dyes can be carcinogenic if they are not treated appropriately after the end of the
textile production process [13]. A frequent source of soil pollution is the biotransformation
of bacteria used in paints.

Large amounts of soil pollution generated by the textile industry also occur as a
consequence of its contamination, which is a consequence of the use of heavy metals.
Production processes in the textile industry require the use of large amounts of heavy
metals, which, in addition to negative effects on water and air quality, can also lead to soil
contamination [14]. The high concentration of organic compounds produced during the
production of textile products harms the health of the soil, thereby endangering the lives of
plants, animals, and people.[14] The results of humerous studies point to the conclusion
that organic compounds from the textile industry can contribute to the emergence of a large
number of soil problems, which are especially pronounced in urban areas [15].

The cultivation of cotton and other natural materials used in the textile industry requires
large amounts of arable land, on which raw materials from which fibers and materials are
obtained are produced. Despite the development of a large number of modern, synthetic
materials, cotton still plays a large role as a raw material from which fashion products are
produced, even in the fast fashion industry [12]. The production of cotton requires large
areas of arable land, which is in short supply in most of the countries where it is grown,
which is why it is often cited as one of the factors influencing the increase in hunger.

4.4. Generation of large amounts of waste

The generation of large amounts of waste is a factor that significantly increases the negative
impact of the textile industry on the environment. An additional problem with this type of
negative impact is the constant increase in the amount of clothing that is thrown away,
which is largely a consequence of the development of fast fashion, in which the emphasis
is placed on shortening the lifespan of products and replacing them with new ones as often
as possible. In addition to the extremely large amounts of clothes that end up being used,
the generation of large amounts of textile waste is also influenced by changes in the way
consumers relate to the clothes they no longer want to wear. Instead of donating old clothes,
which were popular in the past, consumers increasingly decide to throw them away,
considering that they no longer have a functional value.

In European Union countries, less than half of end-of-life clothing is collected for reuse
and recycling, with only 1% of used clothing being converted into new clothing [4]. The
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low percentage of recycling is largely due to the fact that the technologies that enable the
recycling of clothing into fibers that can be used to make new ones are still in the early
stages of development. As one of the solutions to the problem of generating large amounts
of textile waste, donating clothes to less developed countries and exporting them in the
form of used products is increasingly being used. In this way, short-term solutions are
created, which reduce the amount of textile waste in developed countries and increase this
problem in less rich countries, which take upon themselves the storage of clothing after its
use has ceased [3].

The negative impact of fast fashion on the environment and the increase in the amount of
waste it leads to, represent an increasing threat to the environment and modern society.
Large amounts of waste generated in the textile industry threaten the environment and
require large areas of land where textile products that are no longer used can be disposed
of. The European Union and a large number of other countries place increasing emphasis
on extending the life of clothing, through the introduction of rules and various measures
aimed at disincentivizing the discontinuance of clothing that is still functional and has
useful value.

The extent of the negative impact of textile waste on the environment can best be seen
based on the data that the citizens of the European Union use about 26 kilograms of clothing
on average per year and that they throw away about 11 kilograms every year.[4] Used
clothing, due to the impossibility of its recycling, can be exported to countries outside the
European Union, where about 87% of discarded textile products are burned or disposed of
in landfills.[4] Reducing the amount of fully functional textile products that are discarded
is one of the basic and most important tasks that must be accomplished to reduce the
negative impacts of the textile industry on the environment.

5. CONCLUSION

The textile industry has extremely large negative impacts on the environment, which are
accompanied by very low levels of business sustainability. The negative impacts of the
textile industry on the environment and sustainability are largely the result of the
development of the concept of fast fashion, in which the emphasis is placed on maximizing
sales and profits, while much less attention is paid to environmental protection and business
sustainability. The development of fast fashion had a key impact on the increase in the
consumption of clothing and footwear, which also had numerous negative effects on the
environment. The development of fast fashion was largely influenced by social media and
the fashion industry, which used them to present fashion trends to a larger number of
customers, with the dynamics of changing these trends significantly faster than in the past.
Activities that should ensure the reduction of negative impacts of the textile industry on
the environment must be directed towards reducing the consumption of textile products
and finding efficient ways for recycling. Significant savings could also be achieved by
bringing the places of production of textile products closer to the places of their
consumption, which would significantly reduce emissions of harmful gases that occur
during transport. Reducing the negative impacts of the textile industry on the environment

Savez inZenjera i tehnicara tekstilaca Srbije

Page5 6 5



Page566

)
|| VII International scientific conference

,, Contemporary trends and innovations in the textile industry*
19-20th September, 2024, Belgrade, Serbia

can be achieved by creating new strategies, such as the development of a business model
for renting clothes, designing products in a way that allows for a greater number of their
use, and simpler recycling (circular fashion), persuading customers to buy clothes of better
quality that will last longer instead of fast fashion products (slow fashion) and direct
customers to direct their behaviors towards ensuring sustainable consumption of textile
products.
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