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ABSTRACT

Fast Fashion is an extremely successful business model that brings apparel and
home textiles to the market in ever shorter lead times at ever lower prices. On the
one hand, this can be seen as extremely consumer-friendly, as customers can af-
ford top-styled clothing that is always in line with the latest trends, even on a small
budget. The opportunity to dress fashionably therefore does not remain a privilege
of high earners. On the other hand, the production of fast fashion takes place with-
out compliance with social and environmental standards. It's all about producing as
cheaply and quickly as possible. In the EU, the linear economic model is currently
being transformed into a circular one. This development does not stop at the textile
sector. The textile industry is obliged to bring more durable products onto the market,
to comply with social and environmental standards, and to recycle a high proportion
of the textiles at the end of their life cycle. In this communication it is shown that
fast fashion leads to an uncontrolled growth of textile production and that recycling
alone cannot be the solution. The only way is to tackle the problem at its roots and
not to regard waste prevention as just an empty phrase. It is obvious that fast fashion
and the circular economy are not compatible and that there can only be one winner.

1. INTRODUCTION
1.1 The textile production chain

The manufacture of apparel or other textiles requires a
multi-step process that is globally dislocated. In contrast to
packaging, the textile processing chain is much longer and
thus the consumption of resources and energy is very high.
Table 1 summarizes the energy demand for the production
of apparel broken down according to the individual process
steps.

Therefore, according to literature the energy consump-
tion over the entire textile processing chain can add up
to 960 GJ/t (Steinberger et al., 2009). The broad range is

due to the fact that the (secondary) spinning and weaving
or knitting steps, in particular, are strongly dependent on
the type of yarn (especially yarn titer) or fabric (especially
grammage).

Due to the length of the textile processing chain numer-
ous opportunities to close loops are possible. In addition
to reuse (i.e., second-hand clothing), recycling can occur at
the fabric, fiber, polymer, or monomer level. Naturally, the
less one has to go back in the textile processing chain, the
greater the savings potential. However, it must be taken
into account that there are certain limitations that prevent
short cycles, such as blends of different polymers or the
presence of impurities. For recycling, it will be necessary to

TABLE 1: Cumulative energy demand for the production of textiles (Roithner et al., 2021).

Process step Cumulative energy demand / GJ/t Remark
. . PET: 69 - 81
Raw material production PA- 119 - 129 Only man-made fibers
. - - hi 1 3 il-
Fiber production Cott.on. 55-69 Cotton: hlgh water consumption (up to 24,000 m3/t), energy (fossil-based),
PET:89-110 agrochemicals
Yarn formation 95-190 Strongly dependent on titer
Fabric formation 100-310 Strongly dependent on grammage
Wet processing 104 -398 Large quantities of waste water
Cutting / sewing 105-420

* Corresponding author:
—\ Andreas Bartl
[l email: andreas.barti@tuwien.ac.at

Q Detritus / Volume 24 - 2023 / pages 23-27
https://doi.org/10.31025/2611-4135/2023.18309
© 2023 Cisa Publisher. All rights reserved



use all available processes, even down to the monomer lev-
el, and to choose the combination that offers the greatest
ecological and economic advantage.

1.2 The fast fashion business model

In the apparel industry, the term "fast fashion" has be-
come increasingly important in recent years. "Fast fash-
ion" refers to a business model in which textiles are put
on the market in short cycles, offered cheaply and without
a long shelf life. Garments are designed, produced and
put into stores as quickly as possible to match the latest
fashion style. The main characteristic is the shortening
of the time to market. This leads to a rapid change of col-
lections and ultimately to an unsustainable and increased
consumption of resources. At the same time, sales are
boosted.

Figure 1 shows the sales of the leading fast fashion
brands in 2021 and 2022. Inditex, which comprises brands

such as Zara, Bershka, Massimo Dutti, Oysho, Pull&Bear,
Stradivarius, Uterqlie and Lefties is the largest player and
is accounting for just over a quarter of sales (32.6 bn€ in
2022). However, Shein has almost doubled its sales from
2021 (14.7 bn€) to 2022 (28.1 bn€) and is close on the
heels of Zara (Statista, 2023c). Shein is a Chinese compa-
ny that has once again accelerated the fast fashion busi-
ness model, completely ignoring environmental protection
and ethical principles (Bottini, 2022).

A close look at the company Inditex reveals that the
sales have increased almost sixfold from 2004 (5.6 bn€)
to 2022 (32.6 bn€). Even though there was a 28% drop in
2020 due to the pandemic, the average CAGR in this period
was 11%, which corresponds to a doubling time of only 6.6
years (see Figure 2).

An end to the rapid growth does not seem to be in sight.
As shown in Figure 3, the sales of companies in the fast
fashion sector are expected to double again in just six
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FIGURE 1: Sales of leading fast fashion groups worldwide in 2021 and 2022. The percentages refer to the market share of the respective

fashion groups (Statista, 2023c).
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FIGURE 2: Inditex Group’s sales worldwide from 2004 to 2022 (Statista, 2023b). The dashed line indicates an annual growth rate of 11%

based on 2004.
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FIGURE 3: Outlook on sales of leading fast fashion groups from
2021 to 2027 (Statista, 2023a). The dashed line indicates an annu-
al growth rate of 12.5% from 2021.

years (from 2021 to 2027) which corresponds to an annual
growth rate of 12.5% (Statista, 2023a).

1.3 Circular economy in the EU

In recent years, the European Union has set a goal to
transform our current linear economic model into a circu-
lar one. Circular economy is understood as a regenerative
system in which resource consumption and waste produc-
tion are minimized by closing energy and material cycles
(Commission, 2015). Typically, sustainable design, main-
tenance, repair, reuse, re-manufacturing, refurbishing and
recycling are proven means to achieve this goal. Due to
the amendment of the waste framework directive (WFD) in
2018 (Commission, 2018), textiles are also included in the
circular economy concept. The EU Commission expects
the transition to a circular economy not only to reduce en-
vironmental impacts, but also to improve the security of
supply of raw materials and have a positive impact on em-
ployment in the EU.

The Commission's focus on textiles is reflected not
least in the fact that, in addition to the implementation of

TABLE 2: Global (recycled) fiber market in 2021 by fiber type (Ex-
change, 2022).

Production volume Market share of recycled fibers

Fiber type

109t wt% 10t
PET 722 15% 10.8*
WO 1.0 6 0.06
EL 1.2 3 0.04
PA 5.9 2 0.12
co 24.7 1 0.25
MMCF 7.2 0.5 0.04
PP 3.0 0.2 0.01

* derived practically exclusively from PET bottles

textiles in the WFD, other documents that are wholly or at
least partly related to textiles have been published, such
as the Circular Economy Action Plan in 2020 (Commis-
sion, 2020), the EU Strategy for Textiles in 2021 (Commis-
sion, 2021) and the EU Strategy for Sustainable and Cir-
cular Textiles in 2022 (Commission, 2022). Only recently,
on 5 July 2023, the commission has made a proposal for
an amendment of the WFD (Commission, 2023a). This
document also includes Annex IVc, which defines which
textile, textile-related and footwear products will fall with-
in the scope of the foreseen extended producer respon-
sibility. The Commission has clearly stated that it is com-
mitted to moving the textile industry towards a circular
economy.

2. GROWTH VERSUS RECYCLING

In a superficial view, it could be concluded that fast
fashion in combination with circular economy can form
an excellent symbiosis. Through the business model
of fast fashion, people can be supplied with affordable
fashion. Parallel to this, recycling (of textiles) is included
in the EU Circular Economy Package and could help re-
duce the textile industry's need for primary raw materials
(polymers). In addition, textile recycling could create new
"green jobs".

Already, Inditex, for example, is making efforts to meet
energy consumption from renewable sources, to use sus-
tainably produced cotton, and to use polyester made from
recycled materials. The company claims in its 2022 annual
report (Inditex, 2023) that the following goals, among oth-
ers, have been achieved or will soon be achieved:

+ use of 100% renewable electricity at its own facilities;

+ use of preferred fibres in its products (100% cotton and
cellulosic fibers in 2023 and 100% polyester and linen
in 2025;
25% reduction in water consumption in the supply
chain by 2025.

Only recently it has been shown that companies fol-
lowing the fast fashion business model have launched
activities to achieve SDG'’s. However, in fact, brands tend
to do “business as usual” and increase greenwashing ac-
tivities instead (Garcia-Ortega et al., 2023). Finally, large
players in the fast fashion sector still rely on driving sales
numbers up. Many customers do not understand the neg-
ative impact of excessive (textile) consumption on the
environment (Hugo et al., 2021). It is therefore still a long
way to move fast fashion in the direction of Circular Econ-
omy.

Currently, fiber-to-fiber recycling is virtually non-exist-
ent. As demonstrated in Table 2, at first glance, it appears
that PET fibers have a relatively high recycling rate, as they
are made from 15% recycled material (Exchange, 2022).
However, recycled PET is derived almost exclusively from
PET bottles and fiber-to-fiber recycling is essentially zero.
Of the other fiber types, wool has the highest recycling
rate at 6%, although with an annual production of around
1 million t, only 60,000 t of fibers are recycled. From this
perspective, although the recycling rate is only about 1%,
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cotton is in the lead in recycling with a quarter of a million
tons. In total, well under 1 million t of fibers are thus actual-
ly sourced from textile waste.

It is undisputed that recycling is an effective means of
reducing the need for native raw materials. Even though
recycling in the textile sector will gain importance based
on the new legal framework, the massive growth driven by
the fast fashion business model must also be taken into
account. The production volume of synthetic polymer fib-
ers has grown by an average of 5.6% annually from 1970
(4.8 million t) to 2022 (72.2 million t) (CIRFS, 2020; Ex-
change, 2022). This corresponds to a doubling time of 12.7
years. While such growth may be a benefit to the economy,
it will not be sustainable for the environment in the long
run (Bartl, 2020). If this growth continues in the next few
years, the production volume will reach 140 million t by as
early as 2032, about twice the volume of 2020. In 2038,
the production volume of synthetic polymer fibers would
even reach 200 million t, which is about twice the total fiber
market in 2020.

Assuming optimistically for the year 2032, that 50% of
synthetic polymer fibers are sourced from textile recycling
(i.e., direct fiber recycling or produced from the recycled
fiber polymer, that would be 71 million t), the demand for
virgin polymers would be more or less equal to today’s high
demand (69 and 71 million t, respectively) as sketched in
Figure 4. If we further assume an even more ambitious in-
crease of recycled material content, due to technological
progress and stringent legislation, from 50% in 2032 to 66%
by 2038, this would reflect deriving an ambitious 129 mil-
lion t of synthetic fibers from end-of-life textiles (see Figure
4). However, the demand for native raw materials for fiber
production would still only decrease insignificantly (from
69 to 67 million t).

Hence, while recycling is indeed a necessary must in
the textile sector, it is not sufficient at all. Even if textile
recycling is a suitable measure to reduce the consumption
of primary resources, growth will compensate all techno-
logical progress.
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3. CONCLUSIONS

Even if a high percentage of end-of-use textiles should
be recycled due to the current stringent EU regulations, the
business model of fast fashion always leads to a high con-
sumption of resources along the textile processing chain.
The above-mentioned limitations (Figure 4) only consider
the demand for native material for polymer production.
However, textile recycling requires going several steps back
in the textile production chain and, to a certain extent, go-
ing through it again. Depending on the condition of the end-
of-use textiles, they can be fed back into the process chain
at different re-entry points (i.e. as fibers, polymers or mono-
mers), which means that at least part of the process chain
has to be run through again. This means that despite recy-
cling, significant energy consumption and emissions, es-
pecially wastewater, have to be accepted (Ipsmiller & Bartl,
2022; Roithner et al., 2021). However, for this to be feasi-
ble, it should always be attempted to plan and implement
necessary recycling technologies of the future in line with
minimum design requirements. Decisions should be made
in close coordination of legislation and technology owners
and there needs to be a binding consensus on what is a
minimum requirement to provide the necessary function of
the textile (brands), what really needs to be avoided from
a technological perspective (recyclers) and what the best
compromise for that in terms of legal limitations could be.

Ultimately, recycling can only address the symptoms
and not, as would be appropriate, the causes. To achieve a
massive reduction in resource consumption, it is essential
to reduce the amount of textiles sold. Probate means for
this are for example an extension of the useful life ("design
for durability"), reuse or alternative business models (e.g.,
leasing). The volume of second-hand clothing sold with-
in the EU must be massively increased by accompanying
measures such as repairing, re-manufacturing, re-purpos-
ing as well as consumer awareness.

All of these valuable strategies may not be implement-
ed voluntarily, and if a consensus as mentioned above is
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FIGURE 4: Production volume of synthetic fibers (circles) from 1970 to 2022 (CIRFS, 2020; Exchange, 2022). The curve indicates an annual
growth rate of 5.6% from 1970. The black columns show the amount of fibers sourced from recycled material (fiber-to-fiber) and the gray
columns show the amount of fibers derived from native resources (assumption: recycling rate in 2032 is 50%, in 2038 66%).
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not found, this will then require massive legal regimes.
Some of the Commission's proposals on textiles are ac-
tually correct, but there is no clear indication of how they
are to be achieved. An EPR system, as proposed by the
Commission, may shift costs from general waste charges
to polluters (i.e. textile distributors), as shown for packag-
ing waste, but it will not necessarily reduce the amount of
waste (textiles) or make it easier to recycle. The collection
rates that can be achieved by means of EPR are often too
low, so the Commission is currently considering an EU-
wide deposit system on single use plastic beverage bottles
(Commission 2023b) and like it would also be a way for
textiles to achieve an almost complete return rate. An ex-
clusive treatment of textile waste in the EU could prevent
negative impacts on the local textile processing chain in
the recipient markets and also stop the disorderly dumping
in these countries. Finally, (legally prescribed) higher prices
for textiles would be a proven way to reduce the consump-
tion of virgin apparel, thus to increase the attractiveness of
second-hand clothes and to alleviate the pressure to export
end-of-life clothes to developing countries. It is clear that
these measures will be fiercely opposed by a large number
of stakeholders such as industry, trade or consumers. It is
therefore clear that the business model of fast fashion is
not compatible with a circular economy. From this point of
view, an exciting match between industry and legislation
can be expected in the near future. In any case, keep your
fingers crossed for the environment.
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