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Abstract: In recent years, post-consumer textile waste has become an important issue that attracts
attention from activists, scientists and the media. The production and use of clothing has more
than doubled in the last fifteen years due to declining costs, streamlined operations and rising
consumption under the influence of fast fashion. According to research, the average European buys
as much as 26 kg of textiles each year and discards 11 kg, while a very small share of post-consumer
textile waste is recycled. This article presents the findings of a study on household textile waste in
the capital of Ljubljana. The research showed that despite the significant declarative environmental
awareness of people for sustainable behavior in the field of textile waste, the share of those decreases
with exposure to actual behavior. However, there are few people who are completely uninterested in
reducing textile waste, as most people are aware of the problem and pay more and more attention
to it. The authors study the management of textile waste and its creation by the inhabitants of
Ljubljana in the broader context of the influences of fast fashion, as well as the cultural specifics of
the Slovenian society.

Keywords: textile waste; clothing; fast fashion; environmental awareness; environmental behavior;
reuse

1. Introduction

Globally, the amount of waste is increasing rapidly [1]. Waste in general in the article
is understood as a substance or object that the holder discards, intends to discard, or must
discard [2]. With increasing urbanization, economic growth and population growth in the
world, the World Bank predicts that the amount of waste generated will increase from
2.01 billion tons in 2016 to 3.40 billion tons in 2050 [3]. An individual produces on average
600 times as much waste as they weigh during their lifetime. However, the amounts
of waste produced around the world vary considerably. Thus, only 16% of the world’s
population of the most developed countries produces as much as 34% of the world’s
waste [3]. In Slovenia, for example, in 2019, each inhabitant produced an average of 509 kg
of municipal waste, which is 10% more than in 2018 [4].

The amount of waste produced is directly related to wealth, production, and con-
sumption [1,5]. People have more and more choice in consumption, and products have a
shorter lifespan [1]. With the development of advertising, rapidly changing trends, and
ever lower product prices, providers are inviting consumers to more intensive consumption
and shopping. The changes in shopping habits and lifestyle may have increased the quality
of our lives at first glance, but they also mean that we generate more waste than ever
before [1].

What about textile waste in households? Textile waste in this article is defined as a
material that is deemed unusable for its original purpose by the owner. It can include
fashion and textile industry waste, created during fiber, textile, and clothing production,
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and consumer waste, created during consumer use and disposal [6]. According to the
European Environment Agency, the production of clothing, footwear, and home textiles
for personal consumption by Europeans is the fifth largest producer of CO, emissions [7].
The current system of production, distribution, and use is almost entirely linearly linked to
negative environmental and social impacts [8]. The production and use of clothing have
more than doubled in the last fifteen years, due to declining costs, streamlined operations,
and rising consumption under the influence of fast fashion [8]. At the European Union
level, 9.35 million tons of textile waste are disposed of or incinerated each year [9]. Thus,
the average European buys 26 kg of textiles every year and discards 11 kg [10]. In Slovenia,
according to the Statistical Office for 2015 [4], the annual amount of textile and clothing
waste ending up in mixed municipal waste from households is 37,180 tons. Thus, each
inhabitant discards as much as 18 kg of textile waste per year. In this paper, we focus
on people’s attitudes towards textile waste in Slovenia and, in more detail, in its capital
Ljubljana, and on the analysis of habits related to textile waste in households. We are
interested in the behavior of the inhabitants of Ljubljana in relation to their awareness and
handling of textiles. The theoretical framework explains how and why people dispose of
textiles and what the reasons for their awareness, habits, and behavior related to textile
waste are.

Theoretical Background

The production of clothing and textiles and their high consumption have a strong
negative impact on people and the environment [11]. In 2016, per capita emissions related
to the estimated global textile consumption were 442 kg of CO2eq, or 6.7% of global climate
impacts [12,13]. The textile industry is one of the more environmentally burdensome and
labor-intensive industries [11,14-16]. The production phase of textile represents one of the
largest environmental impacts from the life-cycle perspective among other things, in terms
of climate change, toxic pollutants, and contribution to water scarcity [13]. In Sweden, for
example, the production phase includes approximately 80% of the total climate impact of
the full life cycle of a textile. Similarly, the average European life cycle of production is
70%, and the use-phase laundry is 10% of the total climate impact of the full life cycle of
a textile [13,17]. However, the negative environmental impact is not only created by the
industry itself, but also by consumer behavior, which generates large amounts of consumer
textile waste.

The growing quantities of textiles in the global market, which are usually represented
by lower quality and consequently cheaper fashion pieces, are associated with changes in
consumer behavior. Although consumers spend a smaller share of their income on clothing,
they buy more often and more fashion pieces [18,19]. These changes began in the late 1980s,
and even more intensely in the late 1990s and early 21st century, when some brands, such
as Zara and H&M, established a shorter time chain from the design, through production,
to the customer. This market model is called fast fashion [20,21].

Fast fashion is a business model where it is important that clothes are made quickly
and cheaply, most often in third world countries (in Asia and Africa), based on the latest
trends, allowing people to expand and refresh their wardrobe cheaply. In addition, many
fashion retailers encourage more frequent purchases through impulse buying strategies
when offering new collections every few weeks [20,22,23]. However, the concept of fast
fashion has also led to the fact that, as research shows, consumers keep clothes only half the
time they did 15 years ago. Consumers treat the cheapest clothes almost as disposable and
discard them after only seven or eight uses [24]. During this time, the number of garments
purchased by the average consumer per year increased by 60% [24].

Although the negative environmental impact of clothing, as much as 70%, is generated
in the course of production, the average European user in the life cycle of clothing creates,
especially in the use phase, another 10% of emissions. However, one of the biggest
challenges in the clothing life cycle, next to searching for cleaner models of production, is
building up the infrastructure around collecting and sorting textiles for reuse and materials
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recycling [17]. Although textiles have a high potential for recycling, at a rate of 85% to 90%,
only between 1% and 43% are expected to be recycled [7,25]. At the EU level, between
15% and 25% of textile waste, both industrial and consumer, is collected separately and can
then be reused or recycled [25]. The textile industry has been very late with its transition
to a circular economy, in comparison to sectors such as plastics, glass, and metals [13].
Globally, it only uses 3% of recycled materials. Although there are many initiatives under
way, at the moment there is still no extended producer responsibility for the collection of
textiles for reuse and recycling in most member states [17].

There is extremely little reuse of textiles in Slovenia, which is shown by the fact that
there is practically no system for the separate collection of consumer textile waste. At the
level of the city of Ljubljana, there are containers for separate collection of textile waste from
the resell company Humana, in 56 places [26]. However, this is an entrepreneurial activity
and not primarily a separate collection of textile waste or waste separation. The number of
containers is decreasing from year to year, as the quality of the textiles is deteriorating, and
their recycling technology is so demanding that collection centers across Europe limit their
purchases due to the high costs of textile processing or disposal [27]. At the household level,
the utility company Snaga d. o. 0. does not yet offer the separate collection of textile waste,
so residents often dispose of unusable textile waste as mixed waste [28]. Similar challenges
are being encountered elsewhere in Europe. For example, in Sweden, according to 2016
data, only 1% of the total volume of textile consumed four years earlier was recycled. Also,
most textiles ended up in unsorted household waste [17]. However, changes are expected
soon, as the European Union has adopted the EU Directive 2018/851 as part of a package
of measures on the circular economy, which requires EU member states to establish the
separate collection of textiles in households by 1 January 2025 [29].

In addition to the issue of disposal, sales practices that promote consumerism and
the rapid change of clothing are a major problem, as indicated by an increasing number
of studies on the management of post-consumer textile waste [16,30-32]. Consumer be-
havior in terms of clothing maintenance, that is washing and drying, also has a significant
environmental impact [33]. Until a few years ago, consumer behavior [34,35] was studied
mainly in the context of marketing research, and less attention was paid to the processes
and phases that lead to waste disposal, but this segment of research is also recently on the
rise [16,30,36,37]. It is important to study consumer behavior from an environmental point
of view, as they decide when, where, and in what way they will discard used clothes, thus
determining their lifespan, the amount of waste generated, and the possibility of reuse and
recycling [16], but also how they will handle the clothes in their lifespan, how many times
they will be dressed, washed and dried. So what will be the consumption of electricity and
water for their maintenance? Only the sum of all this information, about the production,
transport, use of clothes, and their disposal, that is the life-cycle assessment or LCA, gives
us information about their overall environmental impact [33].

2. Methods

Decisions about the selection and consumption of raw materials and their disposal in
modern households take place behind closed doors, as noted by Daniel Miller [38]. Since it
makes sense to research what is happening inside homes in the research of modern society,
households are a key link in the waste production and consumption chain. Household
members determine the choice of services and consumption of raw materials by their
lifestyle, values, thinking, and behavior [39], while at the same time gross domestic product
also plays an important role [40]. Compared to energy production and industry, an
individual household has a relatively insignificant role in environmental impact, but if
households in the whole country or municipality are considered, their combined impact is
large [41]. Thus, the research was based on Miller’s [38] recommendations and focused on
observing and researching the behavior of individuals in their basic cells and households,
namely, in the area of the City of Ljubljana.
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In the spring of 2020, we conducted an online survey for the primary form of insight
into textile and clothing-related practices. We used an open source application, www.lka.si
(accessed on 1 February 2021) [42]. The online survey lasted for four months and was
intended for the inhabitants of the whole of Slovenia, whereby we also separated the
respondents according to which municipality they come from. In this study, we present an
analysis of the habits of the inhabitants of the city of Ljubljana.

Although we are aware of the limitations, as we did not include a representative
sample in the survey, this is the first survey of this kind in the Ljubljana area. We chose
non-probability sampling because in recent years we have found it increasingly difficult
to obtain a representative sample of the population, as people are less and less inclined
to complete surveys. In addition, the study was conducted at a time of restrictions due to
the COVID-19 epidemic, which made it impossible to address people directly, and thus
contributed to the limitations by limiting access to representative samples. So, we decided
to do the research online, with the widest possible public involved. On the other hand,
by obtaining the answers of those who are interested in the topic, a deeper insight into
the studied topic is gained, while non-interested parties are more likely to give socially
desirable answers. Very similar results of the sample were later obtained in the all-Slovenia
survey on discarded clothing, which was also conducted online in the autumn of 2020,
with as many as 1371 answers [43].

Our survey was completed by 120 respondents. Among them, 81% were women and
only 19% were men. The reason for the significant discrepancy in women’s responses may
be that women are the ones who handle textiles and related waste more often in households
than men. In terms of age structure, most respondents were between 35 and 44 years old,
namely, 34%, followed by those aged between 25 and 34 at 24%, aged 55 to 64 at 20%, aged
45 to 54 at 18%, and 2% aged 18 to 24 years and older than 65 years (see Figure 1).

24%

34%

18—24 years old 25—34 years old 35—44 years old

m 45—54 years old m 55—64 years old m more than 65 years old

Figure 1. Age structure of respondents.

According to the educational structure, highly educated people predominate, namely,
as many as 43% have a master’s degree or a doctorate, 49% have a higher or university
education, and only 8% have a secondary education. The survey was mainly responded to
by an environmentally aware population (see Figure 2).
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m primary school graduate vocational school graduate high school graduate

bachelor's degree m master's or doctorate degree

Figure 2. Educational structure of respondents.

The survey consisted of five systematic sets and 31 closed-ended and open-ended
questions. The introductory part was intended to study the state of general environmental
awareness of respondents and awareness of textile waste and its disposal. For these
questions, we used the Likert scale from 1 to 5, with 1 meaning “I am not aware at all”
and 5 “I am very aware”. This was followed by a course on handling clothing, shoes, and
home textiles. This part was intended to study the actions related to the purchase, disposal,
separate collection, or use of worn-out clothing. We were also interested in the feelings of
discarding textiles, and at the end, a set of demographic questions followed.

3. Results

The results showed a high level of declarative general environmental awareness of the
respondents, with the mean value of the answers being 4.2. However, when we concretized
the topic and asked the respondents about their awareness of textile waste, they showed a
lower level of awareness, with an average value of 3.6 (see Table 1).

Table 1. Status of general environmental awareness and awareness regarding textile waste.

I Am IAm IAm I Am

Question Not Aware  Not Partly Ii Am Very Total ; (Mean) Star}d:{rd.
at All Aware Aware ware Aware eviation
To what extent do you feel you 0 0 11 79 30 120 420 0.57
are environmentally aware? 0% 0% 9% 66% 25% 100% ’ ’
To what extent do you feel 1 6 45 53 15 120 3.60 0.80
aware of textile waste? 1% 5% 38% 44% 13% 100% : ’

The reason for the gap between general environmental awareness and awareness
among textile waste is that the issue of textile waste has come to the fore only in recent
years and people are not yet sufficiently aware of it. In addition, neither at the state nor
the municipality level is textile waste collected separately, and people usually do not even
think about it. The respondents buy on average 11 to 20 pieces of new clothing per year
at 41%, followed by those who buy 5 to 10 pieces of clothing at 23%, 21 to 50 pieces at
19%, more than 50 pieces only at 5% of respondents, and 12% of respondents who buy less
than 5 pieces of new clothes (see Figure 3). They most often buy underwear and socks at
81% and cotton T-shirts at 49%.
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(less than 5)
(from 5 to 10)
H (from 11 to 20)
H (from 21 to 50)

(more than 50)

Figure 3. Number of newly purchased pieces of clothing per year.

As many as 45% of the respondents buy most of their clothes new, but they are also
given some or buy used ones. It should be noted that the majority of respondents live in
a multi-member household where children are present, and in this regard accept or buy
used clothes. This is also indicated by the answer that 17% of the respondents rarely buy
new clothes, where most of them are donated. On the other hand, 36% of the respondents
always buy new clothes. The need of the majority of Slovenes to buy new clothes was
also perceived by the ethnologist Mateja Habinc [44], when she studied reasons why
there are so few second-hand clothing shops in Slovenia. She found that new clothing
in Slovenia is still ahead of used clothing, where the focus is on originality, uniqueness,
nostalgia, or environmental awareness, which are common in Western Europe and North
America [44,45]. She saw the reason for such an attitude towards buying second-hand
clothes in the cult of the new, which was spread by mass socialist consumerism, which,
among other things, equated buying second-hand clothes with poverty [44]. On a positive
note, the respondents rarely throw clothes into mixed waste, at only 14%. They are most
often taken to a Humana container with 63%, donated to friends, or acquaintances at
56% or the Red Cross, Caritas at 49%, 26% are processed or otherwise recycled, and 17% are
taken to the collection center of the utility company (see Figure 4). Among mixed waste,
the respondents, although very rarely, most often discard socks and underwear. Those
who re-use textiles most often use them for cleaning cloths, mending children’s clothes,
gardening, and the like.

The respondents on average throw away 5 to 10 garments a year, most commonly
cotton T-shirts, and underwear and socks. The fact that the inhabitants of Ljubljana are quite
rational in creating consumer textile waste shows that as many as 52% of the respondents
themselves repair minor damage to clothing (e.g., small holes, tears, dropped buttons), and
thus extend their lifespan. Thus, the most common reasons for discarding clothes are their
wear and tear (86%).

Other clothing and textile items, such as shoes and home textiles, account for a very
small share of post-consumer textile waste. Thus, the respondents buy an average of one to
three pairs of shoes per year. If they do not wear shoes, most often due to age, and wear and
tear, they are most often dumped into the mixed waste. Very rarely, the respondents discard
shoes because they no longer like them, are out of fashion, or because of the need for space.
It has also been shown that people take shoes to a shoemaker quite often, 28% take them
always, and 23% often but not always. The respondents rarely buy home textiles, less than
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every year at 53%, and 37% buy 1 to 5 pieces a year, most often buying bedding, followed
by bathroom towels and kitchen towels. Home textiles are very rarely discarded, less than
one piece per year. They are discarded due to wear and tear, and are most often reused for
cleaning cloths.

70%
60% | throw them in the trash
(among mixed waste).
50%
| take them to the utility
40% company collection center.
(o]
30% | give them to friends,
acquaintances.
20%
M | give them to the Red
Cross, Karitas, etc.
10% — — —
0% —

Figure 4. The most common fate of clothing when discarded (multiple answers possible).

From the point of view of textile purchases, the respondents show modern trends in
behavior, and quite often buy new pieces of clothing, shoes, and other forms of textiles.
One of the reasons can be seen in the fact that today’s product promotion is extremely
strong, and often the desire to buy prevails over the rationality of the decision. However,
they are also attracted by the low prices of the textile items, as consumers feel that they
have made a good bargain by buying cheap clothing [46]. Although one of the drivers of
fast fashion is the rapid adaptation to trends [20,23], it is interesting that only a very small
proportion (only 5%) of the respondents expressed an intention to buy new clothes due to
fashion motives, which is extremely encouraging from the environmental point of view.

Regarding feelings when discarding textiles, the respondents did not express excessive
bad conscience, as they discard them only when they are already completely useless. As
many as 40% of the respondents expressed mixed feelings that today’s textiles are of
much lower quality compared to textiles in the past. They are saddened by the thought
that quality textiles are practically impossible to buy nowadays, which is also one of the
effects of the spread of fast fashion, where other aspects such as following trends are more
important than product quality [47]. On the other hand, the respondents expressed a high
level of responsibility in terms of disposing of textile waste after its use. Namely, the
respondents throw away textiles only after they are completely useless, and most of the
time they reuse them for cleaning cloths. The reason for this may be that we are dealing
with the interested public, who are well aware of the handling of textiles and are motivated
to solve this type of problem. On the other hand, the cause can also be found in the roots of
past clothing management practices, when clothing was considered economical, extended
with patching and processing, and wearing clothes while they were still usable [48,49].

4. Discussion

In Ljubljana, despite the considerable declarative environmental awareness of people
for sustainable behavior in the field of textile waste, we found that the share of actual
environmental awareness decreases with exposure to actual behavior in practice. A similar
conclusion was reached in other studies. It was found that personal norms and the
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moral nature of motivations to reduce clothing consumption are those that otherwise have
a significant impact on behavioral purposes related to reducing clothing consumption.
However, on the other hand, because of their connection to people’s visual perception of
each other, clothing is particularly exposed and influenced by social norms. Also, due to
the prevailing marketing technique and advertising that promotes the purchase of new
clothes, and following the changing trends, otherwise good intentions of reducing the
consumption of clothes are often more difficult to achieve in practice [50].

The sense that awareness of the importance of reducing textile waste is increasing
gives us the fact that there are few people who are completely uninterested in reducing
textile waste, as people are mostly aware of the problem and pay more and more attention
to it. This is especially important, as research shows that most of us do not wear as much
as 50% of the clothes we have at home [32]. This suggests that consumption in the clothing
segment is much higher than the actual needs of individuals, and consumer textile waste
creates major environmental problems as very few textiles are reused [25].

Wider social progress in the field of textile waste management can be increased
through information provision, that is education and training of other consumers, so that
their choices will influence the decisions of retailers in the direction of reducing textile
waste, as well as creating a more socially and environmentally ethical textile industry.

On the other hand, the successful shift to a circular economy could be also one of the
key solutions to meet the sustainable development goals. At the moment, there are many
efforts to optimize the current system of production of textiles and garments, but the shift
to a circular system for textiles needs a systematic change throughout the whole chain of
textiles, and also changes in policies. To improve efficiency and reduce environmental
degradation, the technological innovation is not enough, but complex social innovation and
advancement in terms of working conditions, equality and social justice are also needed.
There is also a need for a change to new business models and policies, which can reach
extended life time, which could be the easiest environmental earning [51].

In recent years, we have witnessed radical changes in the field of waste management in
the city of Ljubljana, both in terms of systemic changes and changes in people’s minds [52].
The residents have reduced the amount of landfill waste and are also separating it to a
greater extent. Although still largely at the expense of financial savings and due to the
force of infrastructural changes, the share of those who separate for environmental reasons
is growing. However, as our research has shown, very little or almost nothing has been
done at the national and city level, unlike other types of waste, in relation to consumer
textile waste. For example, at the household level by Snaga d. o. o., there is no separate
collection of textile waste, and the population is not encouraged to do so. The problems
related to waste can be completely specific, so we cannot solve them only with universal
approaches, but the solutions must be adapted to the socio-cultural environment and the
actual needs of people. Researches also show that the efficacy of communication about
environmental issues is better if the information is content specific, that is, it addresses,
for example, how much water and energy can be saved through the reduction in one’s
personal clothing consumption. So, more impact is achieved when consumers are directly
addressed with information about the impact of their behavior on the environment [50].

Although our research has some weaknesses, such as a small sample of respondents,
reliance on self-reported purchasing and disposal behaviors, which are subject to several
potential biases, including memory bias (e.g., inaccurate reporting of purchase amounts)
and social desirability bias (e.g., deliberate underreporting of purchases), or lack of in-depth
research of the behavior of Slovenian costumers, this research represents an important
step in the research of consumer behavior in connection with textile waste in Slovenia. In
further research, it is therefore important to further address consumer behavior, explore
the importance of other variables that influence purchase and use behavior that are not
assessed in the current study, and compare them with research results from other countries.
In any case, this research already reveals some aspects that help us better understand the
specifics of the Slovenian consumers.
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5. Conclusions

Our research has shown that there is much room for improvement in the sustainable
management of consumer textile waste in Ljubljana, especially in the direction of its reduc-
tion and prevention, and especially in the direction of raising consumer awareness of the
social and environmental consequences of affordable clothing and textiles waste in general.
Thus, based on the conducted research, we recommend promoting a bottom-up approach
through a policy of small steps. With methods of practical approach, adapted to the indi-
vidual or community, we can achieve better understanding and awareness, which leads to
appropriate changes in practice [53]. One of the effective ways to have a long-term positive
impact on behavior change is the implementation of targeted information and education
through the education system and curricula, while research shows that young people are
more receptive to innovations and represent the most effective medium for transmitting
such ideas and practices to the elderly [52,54]. On the other hand, research shows that
young people are the most affected in the fast fashion market model, as teenagers, whose
money is generally quite limited, love the concept of very cheap clothes and are proud
of the fact that their fashionable clothes cost a little. Low clothing prices, achieved by
manufacturers through various mechanisms, however, allow them to change their styles
quickly, despite low financial resources [46,47]. As a result, almost the entire fast fashion
market, along with all marketing support, has become youth-oriented [11]. Thus, it is
crucial that young people start raising awareness about the creation and management of
consumer textile waste.
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