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Introduction

by Mario Bisson

"Everyone engaged in devising courses of action aimed at
transforming current situations into more desirable ones is essen-
tially involved in design. Whether in fields such as engineering,
medicine, business, architecture, or painting, the focus is not mere-
ly on what is necessary but on what is possible. These disciplines
concern themselves with envisioning alternative futures, explor-
ing potentialities rather than accepting things as they are. In es-
sence, they are concerned with design."

- Herdbert Alexander Simon

Progress necessitates a proactive approach, one that involves research-
ing and understanding our environment with a view toward shaping future
outcomes. We often find ourselves immersed in discussions about environ-
mental issues such as pollution, traffic, and consumption, yet active partici-
pation is not always as prevalent.

The Environmental Design Conference serves as a platform for shedding
light on the outcomes of research efforts across various fronts. It fosters sci-
entific discourse among researchers, making visible both theoretical frame-
works and empirical evidence. Moreover, it aims to raise awareness among
public institutions and businesses about the necessary steps for a sustainable
future, ultimately enhancing personal well-being and community welfare.

Engaging in discussion, analysis, and proposal is imperative in navigat-
ing the challenges that lie ahead. By inviting scientific luminaries from di-
verse backgrounds and distinguished research institutions, the conference
facilitates the exchange of ideas, fostering innovation and driving progress.
It provides an invaluable opportunity for emerging scholars to showcase
their research on an international stage, fostering collaboration and enrich-
ing the collective vision of the MDA community, dedicated to enhancing the
quality of life.

MDA periodically hosts conferences open to researchers worldwide
who share an interest in contributing to the ongoing dialogue on improv-
ing quality of life. The 2024 Conference held in Ginosa saw participation
from researchers from different disciplines. The outcomes of this event have
been documented in a volume accessible on the association's website (mda.
center), serving as a testament to the collective efforts toward a better future.
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Abstract

This research highlights the significant issue of textile waste generation
in Europe, with over 15 kilograms per person annually, making the clothing
and textile industry highly resource-intensive and waste-generating. In
Italy alone, 480,000 tons of textile waste were produced in 2019, originating
mainly from the textile industry and urban waste sorting. While some effor-
ts were made to recover materials from this waste, a considerable portion
still ended up in disposal or intermediate activities. The research, part of a
national project funded by the NextGeneration EU program, aims to analyse
the textile sector’s strategic importance and advocate for more sustainable
and circular approaches. It explores the implementation of zero-waste desi-
gn principles in fashion through a literature review, emphasising the role of
design decisions in the entire garment lifecycle and the potential for textile
scrap to drive innovation and socio-economic benefits in the industry.

Introduction

Today, more than 15 kilograms of textile waste is generated per person
every year in Europe (McKinsey, 2022) and the clothing and textile indus-
try is considered a highly resource-intensive and waste generating industry
(Bonifazi et al., 2022). According to the report “Italy of recycling” (2022),
the Foundation sustainable development and Unicircular, in 2019 Italy pro-
duced 480,000 tons of textile waste. 50% of these come from the textile in-
dustry, 30% from urban waste sorting, and the remaining 20% from other
types of activity. As stated in the report, in 2019 46% of the waste in the
textile sector was started to recover material, while 11% was destined for
disposal. A very large share of waste, about 43%, was allocated to interme-
diate activities, such as pretreatment and storage.

This research is part of the national research project “Re-Waste. Circular
Ecosystems in Textile Chain”, ongoing at University of Florence, founded
by NextGeneration EU programme whose aim to analyse the strategic sec-
tor of made in Italy, as the textile sector, in which it could find remarkable
critical points that underline the negative aspects of linear model and its un-
sustainable nature (Di Giacomo, 2013). At the same time, this model shows
the urgent need to change practices towards more sustainable and circular
approaches and methodologies. The contribution wants to explore the im-
plementation of zero-waste design principles in the fashion field (ElShish-
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tawy et al., 2022; McQuillan, 2011; Rissanen & McQuillan, 2016; Rissanen,
2014, 2013) through an in-depth literature review, with a specific focus on
the pre-consumer stages of the textile supply chain e their poetics (Binotto
& Payne, 2017).

The review synthesises a comprehensive analysis of the various ap-
proaches and tools used in the fashion field and how they are employed by
various stakeholders to address and manage textile waste having to do with
the reduction, the recycle and the reuse of this materials, and also the use of
processes that can be able to extend the life of the products e ameliorate the
end-of-life process (Bonifazi et al., 2022; Di Giacomo, 2013). Highlighting the
attention on the importance of adopt circular economic model, the oppor-
tunity that this model offers to the companies (Bastos et al., 2021; Gazzola
et al., 2020), and the social role of designers, it underlines how design de-
cisions impact the entire life cycle of garments. Moreover, the collection of
textile scrap represents a great resource (deadstock and leftovers) that could
support innovation in the textile field with a virtuous action able to elicit
an enhancement in the economics and social area (Vaccari & Cerulli, 2014).

Methodology

The text aims to present the results of an initial literary analysis con-
ducted between January and December 2023. Throughout the investigative
phase of academic literature, the research expanded to encompass themes
related to the social role of the fashion designer and the tools and approach-
es that can be employed in the prevention and management of textile waste,
as well as in the production of new value from recovered materials. The re-
search commenced by employing selected keywords pertinent to the theme
of circularity and textile waste. The analysed texts were identified based
on a series of keywords considered relevant to the ongoing research. Fur-
thermore, the keywords were selected because they were deemed effective
in obtaining a comprehensive overview within the context of sustainabili-
ty and circularity regarding pre-consumer waste in the textile and fashion
sector, with a focus on the potential to generate added value through the
reintroduction of these products into the supply chain. Among the criteria
for selecting the examined contributions is also the publication date: the se-
lected texts span a period from 2014 to 2023, with a few exceptions that were
included in the research due to their relevance to the topic or because more
recent texts on the subject could not be identified.

The research was conducted through desk analysis of useful databases
(e.g., the university’s library catalogue and Google Scholar) to search for
books, journals and articles. This process was undertaken subsequent to
the creation of a list of keywords related to the research question, including
all newly discovered keywords during the literature search. The identified
keywords include: supply chain, textile supply chain, zero-waste, circular
economy, textile and garment end-of-life, Prato textile district, zero-waste
textile, sustainability in fashion, the poetics of waste in fashion, repurpos-
ing in fashion design practice, zero waste supply chain in Italy, recycling,
textile mapping in Italy, regenerative fashion, digital transformation, fash-
ion transition, community, and environmental sustainability. The employed
keywords in the research underscore the intention to investigate the Italian
situation regarding the pre-consumer supply chain and the desire to identi-
fy a new cultural and economic framework for textile by-products that are
still considered unrecoverable—and devoid of value—by a significant por-
tion of Italian production entities [1].
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The production of waste materials
and the end-of-life issue

In the academic realm, research highlights the interest of numerous au-
thors in analysing the primary factors influencing the production of waste
materials. As emphasised by Rissanen & McQuillan (2016), there are two
broad categories of textile waste: waste generated by industry (pre-consum-
er textile waste) and waste generated by consumers (post-consumer textile
waste).

The life cycle of textile products (i.e., fabrics and clothing) generates nu-
merous environmental impacts so much that textiles were identified as a
“priority product category for the circular economy” by the European Com-
mission in 2019 [2], encourage technologies for textile waste recovery and
recycling—the most effective methods for textile waste disposal due to their
lower environmental impact even currently less than 1% of textiles are recy-
cled globally, with rates around 25% in Europe and 16.2% in the US (Bonifazi
et al., 2022), and obliging member states to separate these materials as of
January 1, 2025 [3].

Textile waste as unused and/or unsold fabrics could represent a signif-
icant resource for fashion students as “put back on the market goods des-
tined for disposal and thus create a virtuous action capable of generating
improvement both from an economic and social point of view” (Vaccari &
Cerulli, 2014). Authors highlight a significant issue within unused fabrics re-
directed to stockist market loss origin traces, disrupting “textile biography”
data and lifecycle tracking and, in the case of branded fabrics or products
produced under exclusive agreements these products face destruction due
to copyright. Moreover, the European Commission’s call to reduce the use
of natural resources to improve energy efficiency, Di Giacomo (2013) points
out that the EU hosts approximately 50% of the industries worldwide that
work starting from waste. The fashion production system [4], precarious
and unsustainable in its linear model, is opening up to new opportunities
that can arise from the view of waste as a solution to develop new economic
activities.

Circular Economy and the Benefits for Businesses

Circular Economy (EC) is an economic model aimed at minimising waste
and making the most of resources by reusing, recycling, and regenerating
products and materials. Some authors report upon existing frameworks and
methodologies for assessing circular economy initiatives providing a basis
for policy-making of Italian regional levels (Bastos et al., 2021). Others an-
alyse new trends in the fashion industry, focusing on the importance of the
circular economy (Gazzola et al., 2020) underlines the need for companies
within this sector to understand the opportunities offered by the circular
economy. Italian Circular Economy Atlas is a web-based platform that docu-
ments the experiences of economic and associative entities applying circular
economy principles in Italy since 2017. Pezzoli and Vaghi (2019) describe the
criteria for evaluating circularity and environmental and social sustainabili-
ty of circular initiatives, insights into the development and implementation
of the Italian Circular Economy Atlas to confirm the importance of integrat-
ing sustainability principles into circular initiatives.

To understand cross-country differences in the sustainability performanc-
es of the manufacturing and service sectors, Mazzanti and Nicolli (2012) in-
vestigate the relationship between sustainability and innovative dynamics,
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focusing on the role of firms, particularly public utilities, in environmental
innovation. Combining quantitative and qualitative methods, it shows how
environmental regulations can drive innovation for both economic and en-
vironmental gains, emphasising firms, including public utilities, as produc-
ers of mixed public goods.

According to Salvi et al. (2021), circular cities as case study of Prato,
characterised by inclusive governance and innovative policies, can serve as
models for sustainable urban development as represent a new approach to
public life that emphasises the environment as a central actor, highlights
the importance of collective action and addressing environmental and social
challenges through collaborative approaches.

Providing a comprehensive analysis of Circular Economy (CE) adoption
challenges and responses in the textile and fashion industries, Saccani et
al. (2023) addresses the challenges hindering the transition towards a CE
in industries with significant environmental impacts. Authors proposing a
circular supply chain framework to address challenges within a case study
conducted in the Prato regenerated wool district to emphasise the impor-
tance of adopting a systemic approach to overcome barriers effectively.

Fashion Industry 4.0

Investigating the themes of pre- and post-consumer waste in the Italian
textile fashion sector also entails analysing the primary factors influencing
the production of waste materials through a comprehensive understanding
of production processes and supply chain mechanisms. In their study, Pratt
et al. (2012) address the need to understand the fashion industry not only as
a form of personal and cultural expression but also as a complex economic
sector where to explore the parameters of the fashion industry and its im-
plications for urban and regional economies, particularly in Europe. Feder-
ico Visconti, in the introduction to the book “Innovation and Sustainability
in the Textile Industry” (2017, p. 9), draws attention to the industrial and
economic dimension of the textile-fashion sector in Italy, emphasising the
importance of manufacturing as the “beating heart of the Italian economy.”
The textile-clothing supply chain is a foundational sector of Italian man-
ufacturing (p.9) with several industrial districts and their ancient history
characterised by productive excellences, technological innovations, and a
culture of craftsmanship that has developed strong innovative capacity that
could experience a revitalization through sustainability initiatives, includ-
ing the production of recycled and bio-based materials and fostering the
whole supply chain. The sustainable fashion movement aimed to promote
change in this industry, often with the risk of being simple greenwashing
and social-washing, have raised an increasingly responsible attitude that is
spreading on the part of the companies themselves and consumers who in-
fluence the market with their purchasing choices (Giorgianni, 2022).

The environmental impacts of products

When discussing sustainability, it is imperative to focus on those pro-
cesses of Life Cycle Assessment (LCA), a methodology used to assess the
environmental impacts of products, services, and systems throughout their
entire life cycle (Scalbi, 2012), and material recovery for the production of
secondary raw materials obtained from recycling materials external to the
textile supply chain. These types of processes, as highlighted by Magni and
Noe (2017), should be considered as a solution to achieve a reduction in en-
ergy consumption in the production of new materials, as well as the down-

66



Maria Antonia Salome

sizing of unsustainable volumes of plastic waste (as in the case of PET).

Academic literature addresses the need for suitable assessment tools to
improve the sustainability performance of products, services, and process-
es for assessing the environmental impacts of products, encompassing all
stages from raw material extraction to end-of-life disposal, and on evalu-
ating the social impacts of products throughout their life cycle in evaluat-
ing the environmental and social impacts of textile products. According to
this theory, Lenzo et al. (2018), suggest to combine the approaches of Life
Cycle Assessment (LCA) and Social Life Cycle Assessment (S-LCA), focus
on conducting the first LCA and S-LCA on an Italian-made wool/cashmere
garment to assess the social and environmental impacts associated with the
garment’s production [7].

The challenge faced by textile and clothing companies in translating sus-
tainability commitments into action due to various factors such as a lack of
information, difficulty in defining the business case, and flawed execution
highlighting the improvement of including the social dimension into the
decision making process (Resta et al., 2016). To examine the spread of LCA
methodology across various sectors and its scientific development, Scalbi
(2012) worked on mapping groups involved in product life cycle evaluation
to address the dissemination and application of the LCA methodology and
to identify groups engaged in LCA activities. The study reveals that a grow-
ing number of groups involved in LCA activities utilise this methodology
for environmental certification purposes as a comprehensive approach to
studying the environmental impacts of products and systems, may limit its
relevance to more recent developments in the field.

The management and collection of textile waste

The European strategy to increase levels of separate collection of tex-
tile waste [8], anticipated by Italian regulations [9], according to Chezzi
(2022), includes the introduction of an “Extended Producer Responsibility”
(EPR) regime in relation to textile products. In line with these objectives,
the National Recovery and Resilience Plan (PNRR) has allocated significant
resources to so-called “Textile Hubs” for the establishment of new textile
recycling plants from a systemic perspective. In this context, the author in-
troduces RETEX.GREEN [10], to represent a proactive response to upcom-
ing regulatory changes and confirms the growing recognition of Extended
Producer Responsibility (EPR) as a viable strategy for addressing sustaina-
bility in the textile industry.

Discussing the challenges and strategies associated with treating textile
waste, another issue essential due for the industries is the wastewater from
textile supply chain. The concept of zero liquid discharge (ZLD) was intro-
duced by Jahan et al. (2022) as a promising approach for sustainable water
management for understanding different wastewater treatment techniques
to achieve ZLD. Only a small portion of textile waste is collected and recy-
cled because several waste is made of blended textile (Navone et al., 2020).
The authors propose a sustainable solution for the recycling of wool fabric
blends by enzymatically digesting wool fibres from wool-polyester blends,
to separate the wool and recover the polyester fibres, which, retaining their
properties, can be reused in new garments or other products and offers.

The importance of implementing a circular economy through proper
management of resources that have become waste is at the core of Manco et
al.’s research (2016) and the discussion of ecological footprint as a method
of evaluating anthropogenic activities. In line with the European Union’s
recommendations for sustainable development, the scholars highlight the
importance of separate collection of urban waste to reduce the extraction of
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raw materials and limit the reintroduction of waste products into the envi-
ronment (Manco et al., 2016). Pay particular attention to the concept of waste
(p.238) and its origin (from the verb “to refuse”), they emphasising the shift
that has led to considering waste as a resource to be valued thanks to the in-
volvement and awareness-raising of the community (p.272). The social and
moral value of waste is a central topic in the theory of waste poetics put
forward by Binotto and Payne (2017). In particular, Binotto and Payne focus
on the mechanism employed by the fashion industry to prioritise novelty
and the first cycle of consumption, while emphasising the tendency to alter
the perception of waste through the adoption of zero-waste approaches that
reshape, repackage, transform, and “hide” waste under a new guise and
attribute a new positive value to these products that led waste to be “accept-
ed” and reintroduced into the value chain.

Sustainable fashion and zero-waste approaches

The ongoing discussions in the field of sustainable fashion and textiles
waste combines established frameworks such as systems thinking and de-
sign thinking with innovative approaches to address sustainability challeng-
es in this sector (Matthes et al., 2021; Mellick et al., 2021; Solino et al., 2020;
Brooks et al., 2017; Gardetti & Torres, 2017). Fletcher in the book “Sustain-
able fashion and textiles: Design journeys” (2013) states that sustainability,
once marginalised, has gained traction among large corporations and is in-
creasingly integrated into various aspects of the industry, including fashion
weeks and government initiatives. New methods, materials, and approach-
es to sustainability were introduced as fostering ecological integrity, choos-
ing materials to minimise environmental impact and optimising supply
chain processes to reduce waste and resource consumption. While existing
sustainability frameworks focus on metrics or economic value, Mellick et
al. (2021) propose to combine the Sustainable Value Chain Analysis (SVCA)
approach with the Cambridge Value Mapping Tool (CVMT) to identify sus-
tainable value and opportunities for future value creation.

Sustainability issues in the global textile and fashion value chain are
questions linked to various drivers and indicators (Matthes et al., 2021). The
environmental threats posed by unbridled clothing consumption demand
the adoption of new materials and economic models to mitigate the impacts
of clothing production and use, particularly in relation to laundry practices
in Britain (Brooks et al., 2017). Water usage and waste generation, more-
over to job insecurity and child labour, are a significant environment and
social impacts of the textile industry that fashion industry needs to pose as
sustainability challenges (Gardetti & Torres, 2017). In response to the nega-
tive impacts of fast fashion, the rise of the slow fashion movement has been
discussed in academic research, providing insights into its emergence, de-
velopment and dissemination with the fashion industry with exponential
growth particularly in countries like Brazil and the United States (Solino et
at., 2020).

In this considerations, take sides the Zero Waste philosophy that focus-
es itself on “designing and managing products and processes to systemat-
ically avoid and eliminate the volume and toxicity of waste and materials,
conserve and recover all resources, and not burn or bury them” (Pasricha
& Greeninger, 2018) [11]. Also, is a creative and participatory approach to
engaging citizens in envisioning desirable “zero” waste futures, aiming to
counterbalance predominant technology-centred visions of waste manage-
ment (van den Eijnden, 2022) and policies (Altamura & Baiani, 2019). Zero
waste (ZW) manufacturing put together various techniques for achieving
zero waste by means of resource recycling (Awogbemi et al., 2022). Many
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scholars investigate the zero-waste approaches as an opportunity to explore
innovative aspects of waste management from various perspectives and dis-
ciplines. Such us reframing waste to grow recognition of the potential value
in waste materials, or the concept of Zero Waste as an effective approach to
addressing solid waste issues reshaping the resource supply chain to prior-
itise reuse and recycling, aiming to minimise waste generation (Awasthi et
al., 2021).

In fashion and textile, scholars investigate the zero-waste approach to in-
tegrate sustainability practice into fashion design curriculum exploring the
effectiveness of teaching zero-waste design within fashion design courses to
increase students’ awareness of fabric waste generation during the design
process (Gam & Banning, 2020). effort reshaping the pattern-making pro-
cess. According to Rissanen (2014), ‘zero-waste fashion design” (ZWFD) has
received considerable attention and interest from fashion media, industry
and education since 2008 for providing a useful lens through which we can
examine the fashion system and the relationships between and within the
fashion industry and fashion users, but also for its focus on designing out
pre-consumer fabric waste: zero waste fashion design (Rissanen & McQuil-
lan, 2015). As an apparel production approach, zero-waste implies challeng-
es because it tends to create one-size-fits-most option limiting mass-market
applicability (Carrico et al., 2022), needs to be implemented using digital
pattern cutting and marker making techniques (Ramkalaon & Sayem, 2020),
and, moreover, for the feasibility and desirability of zero-waste fashion de-
sign within contemporary fashion (Rissanen, 2013). Some scholars worked
on different methods to develop zero-waste patterns. C&P (Cutting and
packing (C&P) focuses on mathematical and computational techniques
for minimising fabric waste in marker planning, while ZWFD (Zero-Waste
Fashion Design) provides creative pattern-making solutions to achieve zero
fabric waste (ElShishtawy et al., 2022). Transformational Reconstruction
(TR), is an innovative pattern-making technique in which the pattern cut-
ting process was integrated into the design progression toward zero-waste
resulting in more fitted garments (Saeidi & Wimberley, 2018).

To try to respond to the combination of cheap production of textiles and
apparel (McQuillan, 2011), the challenge of waste could be addressed by
proposing a User Modifiable Zero Waste Fashion (UMZWF) to democratise
fashion production, empower users to engage with garment making and
modification, and reduce waste in both production and use (McQuillan et
al., 2018) or addressing the potential of three-dimensional (3D) software in
zero-waste fashion design. 3D software could transform design practices in
industry, education, and research, particularly focusing on its application
in reducing fabric wastage during garment production (McQuillan, 2020).
Carrico & Kim (2013, 2014) developed a method of resizing garments with-
out making changes to the original pattern shape through carefully planned
seam placements with varying widths.

Zero-waste fashion design offers new opportunities for engaging with
fashion manufacture, particularly in addressing issues such as fabric utilisa-
tion and garment pattern grading (Rissanen, 2013). It can also be a creative
pattern making challenge by uniting the roles of designer and patternmaker
in a holistic approach to creating garments, considering aesthetics and func-
tion simultaneously, states Carrico & Kim (2014) that worked on of McQuil-
lan “design practices” for zero-waste apparel design Shaping Sustainable
Fashion (2011), proposing a fifth “design practice” draping the whole cloth
with minimal cutting, called “minimal cut”. In the context of a sustainable
fashion system, other approaches define circular design to understand and
recognise the potential for design in creating a circular fashion future as well
(Goldsworthy, 2018).

The transition to a circular economy in the textile industry involves re-
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thinking traditional linear production models and adopting waste valoriza-
tion practices (Stanescu, 2021). Various solutions for valorizing textile waste
are discussed in literature including recycling into second-hand clothes or
new products, upcycling into fibres or composites, using textile waste as
energy sources, and utilising it for soil improvement. A growing empha-
sis on upcycling textile waste to recover materials and energy viewing it as
a potential source of carbon and energy within the context of the circular
economy (Stanescu, 2021). Advanced upcycling methods in fashion practice,
with the specificity of design methods, are centred on revaluation and resig-
nification of waste materials (Bigolin et al., 2022). To address the feasibility
of implementing upcycling design and production methods to mitigate this
waste, some authors analysed the amount and types of textile waste and
fabric leftovers generated in garment production, identified suitable meth-
ods for industrial upcycling, and developed innovative design approaches
to utilise this waste effectively (Aus et al., 2021). A significant amount of
this waste comes from post-consumer textile waste (PCTW) generated from
used or second-hand clothing (SHC), waste that is not repurposed or recy-
cled, but rather discarded. This clothing waste, very often fast fashion that
helps sate deeply held desires mimic luxury fashion trends among young
consumer (Joy et al., 2015), could be repurposed as new clothing develop-
ing a closed-loop supply chain that can support new product manufacture,
divert textile waste, and enable an additional stream of revenue from re-
claimed apparel (Lewis et al., 2016).

Conclusions

The academic discourse on textile waste and sustainability in the fashion
industry underscores the urgent need for comprehensive strategies to ad-
dress textile waste and promote circular economy principles. Life cycle as-
sessment methodologies play a crucial role in evaluating the environmental
and social impacts of textile products, while waste management strategies
such as extended producer responsibility and zero liquid discharge systems
offer practical solutions for reducing waste in the supply chain. Additional-
ly, the adoption of zero-waste approaches in fashion design and production,
along with the promotion of circular design principles and upcycling tech-
niques, presents promising avenues for achieving a more sustainable and
environmentally conscious fashion system. However, further research and
collaboration are needed to effectively implement these strategies and drive
meaningful change across the industry.
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Footnotes

[1] To verify the truthfulness of this statement, the author is conducting
a mapping operation of Italian entities that, at various stages of the supply
chain (weaving, manufacturing, design, recycling, etc.), are required to deal
with the production and/or management of textile waste and scraps. The
mapping aims to identify the moments when this production/management
occurs in order to pinpoint best practices.

[2] The European Commission has identified textiles (i.e., apparel and
fabrics) as a “priority product category for the circular economy”, encour-
aging the development of technological applications for textile waste reuse
and recycling. Moreover, the European Directive EU 2018/851 obliges Mem-
ber States to start the separate collection of textile waste by 1 January 2025

[3] Directive (EU) 2018/851 of the European Parliament and of the Coun-
cil of 30 May 2018 amending Directive 2008/98/EC on waste https:/ /eur-
lex.europa.eu/legal-content/IT/TXT /?uri=CELEX%3A32018L0851

[4] “The fashion system produces tons of waste every year that end up
in landfills, which could be reintegrated into the production cycle. This hap-
pens despite the numerous studies that seek to develop optimization sys-
tems for reuse possibilities.” (Di Giacomo, 2013, p.3).

[5] The ISPRA report on special waste in 2012 estimated that 37.4% of
non-hazardous waste from manufacturing came from the textile, clothing,
and tanning industries. ISPRA, Urban Waste Report 2012. https://www.is-
prambiente.gov.it/it/pubblicazioni/rapporti/rapporto-rifiuti-urbani-2012

[6] The authors specifically cite the production reality of Prato as an ex-
ample of a district long oriented towards the recycling of woollen products
and the recovery of textile materials, such as clothing items, by companies
or associations that allow for the extension of the product life cycle. Alter-
natively, small brands and cooperatives employ fabric recovered from ware-
house stocks for social sustainability projects. (p.48)

[7] The authors focus their study on the environmental and social life
cycle assessment of a knitted garment produced in a textile factory (San
Lorenzo Group), located in San Marco d’Alunzio, Messina (Italy), a village
situated in the Nebrodi (Sicilian mountains), as an agricultural reality char-
acterised by farmhouses, to identify positive and negative impacts of the
product in this specific context and to use the results as an input for the
decision-making process in the company. (Lenzo et al., 2018).

[8] Starting from 2025 (Dir. 2018/851/EU).

[9] Italian legislation has moved up the deadline to January 1, 2022 (Leg-
islative Decree No. 116/2020).

[10] https:/ /retex.green/

[11] An updated definition of Zero Waste, adopted by the ZWIA board
on December 2018, aligning the definition to the guiding principles of the
Zero Waste Hierarchy, states: “Zero Waste: The conservation of all resources
by means of responsible production, consumption, reuse, and recovery of
products, packaging, and materials without burning and with no discharges
to land, water, or air that threaten the environment or human health.” Last
updated December 20th, 2018. https:/ /zwia.org/zero-waste-definition/
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